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MLDevelopment

ave you ever been called an XML developer or XML programmer? While processing
H XML in programs has become a common task for computer programmers, XML is

used only in the context of some other programming language environment, such as
Java, C++, and Web programming languages. We've all become accustomed to the presence of
XML in the very guts of our applications over the last couple of years. Most IDEs in the market
today offer tools for manipulating XML for the purpose of creating and deploying software
components. Eventually the data formats expressed by XML have to be processed by the soft-
ware components that either consume or produce the actual data.

XML IDEs have been evolving even as the standards have stabilized around XML. Existing
programming IDEs such as Microsoft’s Visual Studio .NET, Symantec’s VisualCafé, Borland’s
JBuilder, and Macromedia’s ColdFusion have all expanded their offerings to include XML pro-
cessing in some form or another. For J2EE IDEs XML processing needs to be handled at least
in deployment descriptors for Java components. With the advent of Web services, all these
IDEs are now offering tools for converting J2EE components into Web services.

On the other hand, new vendors that exist for the primary purpose of processing XML have
emerged in the last few years and have defined an XML-centric market of their own. They start-
ed out a few years ago offering parsing and editing features for XML documents. However, the
IDE market for XML has expanded in conjunction with the expansion of XMLs role in enterprise
applications. Conversion utilities to map XML documents to popular databases, tools for SOAP
design, Web service generation utilities, XML Schema designers, XSLT programming environ-
ments, and other such features are becoming a part of these IDEs. In the current market the
XML IDEs have matured to serve the needs of developers building enterprise applications. And,
as was inevitable, the XML vendors are now stepping into the space previously occupied by ven-
dors who offered IDEs for software language platforms such as Java, C, and C++.

Our February issue featured an interesting article by Jim Gabriel on the state of XML devel-
opment tools in the market. Jim identified several of the requirements for IDEs that support
XML development in business applications. It’s refreshing to see that tools such as Altova’s
XML Spy and Tibco’s TurboXML have risen to the challenge posed by software developers in a
continuously evolving marketplace. Some of these tools already provide a large part of the
functionality outlined in Jim’s article. For example, XML Spy offers a COM API, a JavaScript
environment, support for ASP and JSP Web pages, and a host of other features targeted to the
breed of developers that Jim identified.

The market for these IDEs is currently shared by very few vendors. However, there is later-
al growth in IDEs offered by the programming language environment, and they are already
stepping onto each other’s turf. For example, the Java IDE vendors offer editors for XML, and
XML IDE vendors will soon offer support for Java environments. In fact, Altova’s latest release
of XML Spy offers enhanced support for J2EE 1.3, including support for EJB deployment
descriptors. This isn't surprising; indeed, it’s a natural evolution of the toolset, because, as
mentioned earlier, EJB deployment descriptors are written in XML. An example of aWeb appli-
cation server that addresses Web development outside a pure Java environment is
Macromedia’s ColdFusion app server, which provides rich features for XML processing.
Attesting to the maturity of the XML-based IDEs, many of them are featured under Java IDEs
in the Readers’ Choice Awards hosted by Java Developer’s Journal, one of our sister magazines.

As the market continues to grow, it will be interesting to see how vendors with a pure XML
legacy and vendors with a traditional programming platform legacy compete in the same
space. Since the XML IDEs have catered to XML development from the get-go, they have more
mature products in that space. It’s unlikely that traditional IDEs will be able to catch up in this
space. Consequently, we should see another round of integration, mergers, partnerships, and
acquisitions. And perhaps a new breed of developer will be defined: the XML developer! ::Q

L Je) s s con o

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

s Java and XML continue as the de facto standard for developing enterprise applica-
A tions, issues arise in using these technologies. For example, the need to store XML data,

and the criteria for selecting the appropriate repository. Here’s a real-world example of
how applying XML to the wrong problem can lead to the wrong solution.

I inherited a solution last year from a team that needed to develop a solution quickly and
didn’t have all the requirements outlined for them. They knew some of the basic structures and
relationships between data elements, but they were convinced that the initial schema wasn’t
going to be the final one. While this is a problem faced by most development teams, they were
expected to release new functionality on a weekly basis.

The problem involved the development and maintenance of a B2B fulfillment application.
The main components of the fulfillment system were customer catalogs and orders. They
chose XML as the mechanism for defining customer catalogs and expression orders. Initially
this worked out great for catalogs because they were able to extend and add relationships
between existing and new elements on a near real-time basis. This also worked out great for
order objects because they needed to share data between multiple systems. Integration with
other systems was achieved through the combination of Java servlet channels and XML mes-
sages. They ended up selecting a company with an innovative XML repository.

The partnership blossomed until we encountered some operational and growth issues.
Some dealt with the maturity of the product. As with most nonrelational databases, some con-
cerned the performance of writes as opposed to small reads. Large reads became a problem as
there was no caching or cursor mechanism built inside the engine. HTTR, the mandated pro-
tocol to query the database and manage data, isn’t the most efficient protocol, as many of you
know. While it makes sense from a Web-accessibility perspective, access to the database was
within the internal hosted network — from servlets, never from the Web.

We discovered a space reclamation problem. Documents marked for deletion were never
deleted at all. This meant that document replacement took twice as much space as document
creation. To reclaim space we needed to run a defrag utility every few weeks that would search
through the system and delete the marked documents. Furthermore, the instability of the
database forced us to reindex it every time it was brought down for backups. An additional side
effect was that, in order to reduce the number of persistence engines, some RDBMS behavior
inside the XML repository was replicated. While some of this behavior was unique to the ven-
dor they chose, other parts were relevant to most nonrelational XML repository solutions.

At the time, we didn't consider RDBMS tools; we believed our schema had to be adaptable
and were fearful of the limitations associated with a rigid schema. Also, it wasn’t until recently
that RDBMS systems have added credible XML support to their environments. At the request
of our customer and to alleviate some of our operational issues, we decided to look into port-
ing the system to an RDBMS with XML support.

Let me outline the lessons we learned:

+ While many XML repositories are based on object-oriented databases, the maturity level
and operational aspects associated with them are not very robust. When looking at an XML
repository, keep in mind that many of the other relationships you need to define inside your
application are non-XML. Unless you want to maintain two different systems, one for XML
documents and one for data relationships, you'll end up creating relational relationships
inside the XML repository. Based on our findings, there’s little benefit to this approach.

« Identify the speed requirements of your system. If your application is doing a lot of writes
and very few reads, it won't benefit from an XML repository.

« Define the data access protocols.. Are they binary based like JDBC, or character based like HTTP?

* Evaluate the operational utilities of the solution. What is the procedure to perform a back-
up? How long does it take to perform a 10GB backup? How are backups restored? Are there
any memory leaks or space reclamation problems? How often is the repository required to
be indexed?

In summary, don’t assume. You know what they say! ::Q

IHILERIO M@® INNOVATEM.COM

Israel Hilerio, PhD, is chief software architect for Metavonni, a buyer management software company that
develops enterprise solutions that allow corporate suppliers to manage their complex relationships with multiple buyers.
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rofessional XML Web Services isn't really
P an XML book, but more a pure Web
services book. The XML part is because
XML is used to represent Web services (in the
WSDL, for example). The book covers many
types of Web services, not just XML Web ser-
vices (a term that’s like a binary executable).
The book consists of 15 chapters. That’s
not much, if you take into account that it
was written by 12 authors. In fact, no
author has written more than two chap-
ters. | must admit that my feelings about
the result are mixed. Some chapters flow
really well and are clear to read, but oth-
ers take more time to swallow. And
although it’s usually a good idea to let
each author write about his or her
favorite topic, in this case it also results
in a lot of information that’s repeated.
The best way to view this book is just as
a collection of 15 really long papers.
That way you can select a few papers
that you need to read at a single time
without having to read the book from
cover to cover.

The 15 chapters are divided into
three parts. The first part contains an
introduction into Web services (includ-
ing a historical overview, which is nice
to read) as well as supporting tech-
niques (such as the HTTP and SMTP
protocols). While the first chapter may
provide interesting background infor-
mation, there was little news in the sec-
ond, so | was glad to finish the first part
of the book after 75 pages and start on
the real content.

The second part covers the Web
service languages, in a more or less
cross-language way. If this sounds con-
fusing, then allow me to explain that by
Web service language the authors mean
WSDL and UDDI, while the computer
languages to implement Web services
are covered in the third part of the book
(coming up). The second part contains

five chapters, about SOAP Basics, SOAP
Bindings, WSDL, UDDI, and implemen-
tations of UDDI. The first chapter
defines the SOAP protocol, explains
about the header, body, and envelope,
and provides the groundwork for the fol-
lowing chapters. The chapter about SOAP
bindings introduces some examples of
the toolkits that will be used more exten-
sively in the third part of the book. The
last two chapters of this second part of the
book were fortunately written by the same
author, since they cover UDDI (the specifi-
cation) and UDDI implementations (using
Java as the main language and IBM’s
UDDI4J as the main implementation tool).
At 112 pages (combined) this would be a bit
too much for one chapter.
The third part of the book covers Web ser-
vices implementations, with chapters for

Microsoft SOAP Toolkit 2.0, Easy Soap (C++),
SOAP:.Lite (Perl), SOAPx4 (PHP), Python, and
Apache and Tomcat for Java-based implemen-
tations. For most of these implementation
tools or environments, a similar set of exam-
ples is built, so we can compare them against
each other.

It would be nice to have a chapter with an
overview about the strong and weak points, but
I guess that’s one of the disadvantages of hav-
ing a dozen authors: there’s probably no single
author with the entire big picture overview to
write such a comparison. As a related issue,
since a number of tools are covered, we never
get into a lot of depth. Or at least not into the
level you'd hope for. But perhaps this book will
be followed by specific SOAP books, such as the
recently published Professional Java SOAP
(also from WROX Press).

Anyway, after the tools themselves are cov-
ered we get some interesting chapters about
“advanced” topics such as Web services securi-
ty, and two case studies (a Java filesystem case
study and the WROX auction case study).

The appendices start with a reprint of the
Simple Object Access Protocol (SOAP) 1.1, taken
from the W3C note issued on May 8, 2000 (in
Appendix A), and the Web Services Description
Language (WSDL) 1.1, taken from the W3C note
issued on March 15, 2001, and finally material
from the UDDI version 2.0 Data Structure
Reference UDDI Open Draft Specification from
UDDI.org, dated June 8, 2001. The index is a bit
short at 25 pages, but uses a tiny font, so a lot of
keywords are listed (without significant bias
toward one chapter or another).

The book focused mainly on SOAP 1.1.
Before it was published (in September 2001),
the first Working Draft of the SOAP 1.2
Specification was made available, but the
introduction (as well as Chapter 3 on SOAP
basics) explains that since there were no imple-
mentations supporting this Working Draft, they
decided not to cover it in any detail. Too bad
that the back cover promises “an overview of
SOAP 1.2” next to a “detailed explanation of
SOAP 1.1.” But perhaps a new edition later in
2002 will remedy that.

The book doesn’t contain any source code,
but as usual the source code samples can be
downloaded (2.54MB) from the WROX Web
site, where you can also read a sample chapter
(Chapter 3 about SOAP basics). Apart from the
WROX Web site, you can also visit www.
drbob42.com/books for other book reviews.

| enjoyed most of the chapters, and
although | don't use all the languages and
implementations that were covered, | still think
this is a book I'll get back to once in a while. If
you're looking for a book to learn about SOAP
and Web services using different tools such as
Java, C++, Perl, PHPR, and Python, this is a good
one. If you already know which tool you’ll be
using, then you may want to look for a specific
book for your SOAP environment, to get more
in-depth examples and coverage. ::Q
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could begin this article by expounding on the many applications that
XML has found itself in, but that would be pointless. It's well known
that XML has found more than a niche in a variety of applications, in
all tiers of applications, and in all types of applications.

Messaging is one area of application development in which XML is
being used more and more. Traditionally, messaging has been done
using technologies like the Java Message Service, in which applications
exchange data by sending the data to a queue; the data is then taken off
the queue and processed by the intended recipient.

Applications that exchange messages must be concerned with how
the message will be transported to the recipient. Protocols such as HTTP,
FTR, and SMTP are used to define a standard transport for packaging
information at a higher level.

Applications must also be concerned with how the payload or body
of the message is encoded. Even though XML has become a popular
encoding for exchanging messages, the need to have a standard encod-
ing still exists. If every entity exchanging messages had its own encoding,
it would be a nightmare to try to make sense of every message you
received — especially when your application may be concerned only with
the payload of the message being sent, not necessarily how it got there.

Standards Are Needed

With the many variables present in application development, stan-
dards are evolving that will help speed the development and adoption of
XML for messaging. Standards already exist for the various protocols
that may be in use during execution of the application, ensuring a com-
mon understanding between applications that need to communicate.
These standards are also being applied toward a common API for using
these different technologies together.

Sun Microsystems, along with a host of other contributors, has devel-
oped the Java APl for XML Messaging, or JAXM. JAXM provides a mech-
anism for exchanging SOAP messages. Using SOAP for the envelope to
package your messages ensures a standard way to package them. At the
time of this writing, Sun had just released the 1.0 version of the specifi-
cation. The examples in this article were written using an Early Access
version of the API.

Part 1 of this series focuses on utilizing JAXM to send SOAP messages
directly to a recipient. Other functionality will be mentioned briefly, but
I'll save the discussion for Part 2.

www. XML-JOURNAL.com |
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How to exchange SOAP messages

SOAP Basics

If you're not familiar with SOAP, I'll give you a brief introduction. If
you are, skip ahead to the section titled “JAXM Overview.”

SOAP - Simple Object Access Protocol — is an XML-based protocol for
exchanging messages and executing remote procedure calls. Developed
before JAXM, it continues to be developed as an independent specifica-
tion by the W3C (www.w3c.org). SOAP specifies a schema that defines a set
of elements and attributes that allow you to construct a SOAP message.
For RPCs SOAP uses the XML Schema recommendation for representing
serialized types. A simple SOAP message might look like the following:

<Envel ope xm ns=htt p://schenas. xm soap. or g/ soap/ envel ope/ ">
<Header/ >

<Body>XM. Jour nal </ Body>

</ Envel ope>

SOAP messages define an envelope, headers, and a body to construct
the SOAP message. A complete discussion of SOAP is beyond our scope,
but an understanding of the general construct of a SOAP message is suf-
ficient to send the messages in this article. The contents of the body of a
SOAP message are user-defined, meaning you can pretty much put any-
thing you want between the <Body> start and end tags — XML, for exam-
ple, or plaintext, or a base64-encoded file that you want to send.

| previously mentioned that SOAP can be used to execute remote proce-
dure calls. While JAXM can send SOAP messages, constructing an RPC for all
but the simplest calls is nontrivial due to the serialization procedures that take
place. You can learn more about executing these calls using SOAP by visiting
http://xml.apache.org and looking at the Apache SOAP implementation.

Now that I've gotten some SOAP basics out of the way, let’s take a
brief look at HTTP. Again, if you're familiar with HTTP, please skip to the
“JAXM Overview” section.

HTTP Basics

HTTP provides a standard network transport protocol. It's used when
aWeb browser talks to a Web server, for example. The browser and serv-
er understand the construct of an HTTP message and can respond to
each other accordingly. HTTP messages come in two varieties: a request
message and a response message. The former might ask for a resource
such as an HTML page; the response to that message would be the
resource itself or an error response.

3.3



% HTTP request and HT TP response messages contain a set of headers that
provide the recipient of the message with information about the request or
response. Headers in an HTTP message are specified using a string indicat-
ing the name of the header followed by a colon and then a space. Following
the space is the actual value of the header. The specific syntax requirements
for HTTP headers can be found following the links at the end of this article.

Along with the headers, an HTTP request has a request URI indi-
cating the resource requested. An HTTP response, on the other hand,
has headers, as well as a status code and reason phrase indicating the
success or failure of the request, followed by any content the request
generated. This content could be the resource requested or an error
message indicating failure of the request.

A typical HTTP request message might look like this:

CET /page. htmi HTTP/ 1.1

User-Agent: Mzilla/4.0 (conpatible; MIE 5.01; Wndows NT 5.0)
Host: | ocal host : 8888

Qonnection: Keep-Alive

Here the request indicates that the resource requested is page.html
located in the root directory. It also specifies some information about
the requestor using the User-Agent header and that the Host being
accessed is the local machine on port 8888.

A response to this message might look like this:

HTTP/ 1.0 200 &K

Qontent - Type: text/htn

Qontent - Lengt h: 65

Last-Mdified: Mn, 26 Nov 2001 19:33:00 GVI

Servlet-Engine: Tontat Véb Server/3.2.2 (JSP 1.1, Serviet 2.2 Java 1.3.1;
Wndows 2000 5.0 x86; java.vendor=Sun M crosystens Inc.)

<HTML>

<BODY>

This is the page htnh resource
</ BODY>

</ HTM.>

Here the combination of a status code of 200 and a reason phrase of
OK indicates that a successful HTTP request was made. The Content-
Type header indicates that the mime-type of content in the payload is
HTML; the Content-Length header indicates that the number of bytes in
the payload is 65. Following the last header are two carriage-return line-
feed pairs, which is the way the HTTP message indicates that the end of
the headers has been reached and content is coming next. The contents
of the page.html file are embedded as the payload of the HTTP message.

This simple example of an HTTP request and HTTP response can be
applied to sending SOAP messages. The HTTP request shown used the
HTTP GET method to request the resource named page.html, and the
contents of the page.html file were sent back in the HTTP response.

SOAP messages are sent using the HTTP POST method, so a typical
SOAP message might look like this:

PCST / SOAPProcessor HTTP/ 1.1

Qontent - Type: text/xn

Content - Lengt h: 112

tHbst: | ocal host : 8888

<Envel ope xm ns="http://schenas. xni soap. or g/ soap/ envel ope/ " >
<Header/ >

<Body>XM. Jour nal </ Body>

</ Envel ope>

In this example the SOAP message is sent to the local machine on
port 8888, as specified in the Host header. The URI of the request is
/SOAPProcessor, which could be mapped to a JavaServer Page or a Java
servlet that will process the SOAP message. The Content-Type header

F 3 issue3

indicates that the payload of the HTTP message is mime-type text/xml
and the length of the data is 112 bytes.

SOAP and HTTP together provide complementary protocols for ex-
changing information. HTTP is used as the network transport protocol and
SOAP is used as the message packaging protocol. Let’s look now at how
JAXM makes use of these two technologies and keeps the developer from
having to know how to construct an HTTP message or a SOAP message.

JAXM Overview

JAXM provides the necessary framework for exchanging messages
in two basic scenarios. The first, synchronous messaging, involves send-
ing a SOAP message directly to another recipient and waiting for the
response. The second scenario, asynchronous messaging, involves
sending a message to another recipient via a messaging provider. The
response to the message will come later. This is conceptually similar to
the way one application can send a message to another application
using JMS. Figure 1 illustrates how JAXM operates and fits into the over-
all picture of an application.

The JAXM API has the classes and interfaces for creating and pack-
aging SOAP messages as well as for sending and receiving them. The
contents of the SOAP message must be constructed using other means,
that is, whatever goes between the <Body> tags is user-defined. JAXM
provides support for constructing SOAP messages as well as SOAP mes-
sages with attachments. This could be used to send a purchase order
along with a picture of the item being purchased.

JAXM defines the connection to a recipient of a message as an end-
point. When you want to send a message, you create an endpoint using
the address of the recipient. I'll show you later how to create an end-
point for sending a message directly to a recipient. In Part 2 you'll see
how the endpoint of the recipient is specified in a profile.

The JAXM classes and interfaces are in two packages: javax.xml.soap
and javax.xml.messaging. The former is used to construct SOAP mes-
sages and to send messages without a messaging provider. The latter
contains classes and interfaces for working with messaging providers, as
well as some utility classes for creating endpoints.

Earlier | spoke of how protocols like HTTP and FTP come into play
when exchanging messages. JAXM currently supports sending SOAP mes-
sages via HTTP. Now that we have a bit of the overview out of the way, let’s
take a closer look at the classes and interfaces that make up the imple-
mentation. | won't cover every interface and class, just the primary ones.

Creating SOAP Messages

To create SOAP messages with JAXM, you must first get an instance
of a class called the MessageFactory, which can create instances of the
type of message desired. There are two ways to create a MessageFactory
instance. The first is for use when sending messages without a messag-
ing provider; the second is for use when using a messaging provider.
Here I'll cover the former; Part 2 will cover the second way.

Instances of the MessageFactory can be created using the
newlnstance() method of the MessageFactory class as follows:

MessageFact ory nessageFactory = MessageFact ory. newl nst ance() ;

Message
Sender

Application
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ﬂﬁ Once you have the MessageFactory instance, you can create an
T instance of a SOAPMessage class using the createMessage() method.

SOAPMessage soapMessage = nmessageFact ory. creat eMessage() ;

The SOAPMessage instance you have after the call to create-
Message() results in an empty SOAP message. You need to populate it
with the information you want to send. To do this | need to get at the
body of the SOAP message, which | can't access directly using the sup-
plied classes. | first need to access the envelope - then | can access the
body of the SOAP message.

To access the envelope | use the getSOAPPart() method to get an
instance of the SOAPEnvelope interface. Having gotten the instance, |
can use the getBody() method to retrieve an instance of the SOAPBody
interface. The following lines of code illustrate how to add the text
“XML-Journal” to the body of a SOAP message:

SOAPPart soapPart = soapMessage. get SOAPPart () ;
SOAPEnvel ope soapEnvel ope = soapPart . get Envel ope(true);

SOAPBody soapBody = soapEnvel ope. get Body() ;
soapBody. addText Node( " XM.- Jour nal ") ;

The second line of code deserves some explanation. The get-
Envelope() method retrieves the current envelope for the SOAP mes-
sage. This method takes a Boolean indicating whether a new <Header>
element should be created and added to the message.

Examining the SOAP Message

The SOAPMessage class includes a method called writeTo() that allows
you to dump the contents of a SOAP message. This ability is useful if you're
debugging a SOAP message, but has no practical use during normal exe-
cution of a JAXM client. The following code snippet shows how to use the
writeTo() method to send the SOAP message to System.out.

[* Qeate an enpty SOAP Message */
SOAPMessage soapMessage = nmessageFact ory. creat eMessage() ;

[* --- Add SOAP nessage content here ----*/
soapMessage. wi t eTo( Syst em out) ;

If | were to dump the previous SOAP message, it would look like the
following:

<Envel ope xm ns="http://schenas. xni soap. or g/ soap/ envel ope/ " >
<Header/ >

<Body>XM.- Jour nal </ Body>

</ Envel ope>

The existence of the <Header> element is determined by passing a
Boolean value of true to the getEnvelope() method, as shown previously.

Adding an Attachment

Adding an attachment to a SOAP message means attaching the con-
tents of an external resource such as a text file or binary image file as
part of the message. This is the same concept as adding attachments to
an e-mail message. In fact, the JAXM API makes use of the JavaMail API
as well as the JavaBeans Activation Framework for working with attach-
ments in JAXM. The following code snippet shows how you can add an
attachment to a SOAP message:

/* SOAP nessage created prior to executing these lines of code */
WL url = new UR("http://1 ocal host: 8080/ tontat . gi f");
AttachnentPart partl = soapMessage. creat eAt t achment Par t

(new DataHandl er (url));

F 3 issue3

soapMessage. addAt t achnent Part (part 1) ;

Adding attachments is entirely optional - they just add a level of
functionality. For instance, instead of encoding a binary image file
and adding it to the body of a SOAP message, you can use the attach-
ments feature to do this. The ability to add attachments is mirrored by
the ability to extract attachments in a SOAP message.

Sending a SOAP Message

To send a SOAP message you first need to establish a connection
between the sender and the receiver. Here I'll focus on sending mes-
sages without a provider, which involves creating an instance of the
SOAPConnection class:

SOAPConnect i on soapConnection = SOAPConnect i on. new nst ance() ;

After creating the connection, you can use the call() method to send
your SOAP message. This method takes two arguments: (1) the instance
of the SOAPMessage class, and (2) an instance of the URLEndpoint
class. Earlier | spoke of how JAXM uses endpoints to define the network
endpoint to send a message. The JAXM API defines the Endpoint class
and a subclass named URLEndpoint that’s used to define an endpoint
for sending messages directly to a recipient. Listing 1 shows the source
for an application that sends a SOAP message using the JAXM API.

Before compiling and running the example, make sure you have the
proper libraries in your CLASSPATH.

In the JAXM distribution is a directory called lib that contains the
additional libraries and a JAR called “jaxm.jar” that contains the class-
es and interfaces but not the implementations of the interfaces.
Therefore, it’s important that you also be aware of the directory “jaxm”
that contains the client.jar, which does contain the implementations,
including the default MessageFactory implementation.

Receiving a SOAP Message

Before | can execute the JAXMClient you just saw, | need to create
the receiver of the SOAP message. It doesn’t have to be a client that uses
the JAXM API. In some cases, though, for convenience, you may want
to make them both use the JAXM API because it has the necessary
classes to work with SOAP messages.

In the case of a SOAP message sent directly to a recipient, the receiv-
er can be anything that can process an HTTP POST and also under-
stand SOAP messages. The easiest way to set up a SOAP receiver is to
create a JSP that sends a synchronous response to the message. For this
article | used Tomcat 3.2 and wrote the following JSP code:

<Y@ page content Type="text/xm" %

<Envel ope xni ns="http://schenas. xn soap. or g/ soap/ envel ope/ ">
<Body>

Message Recei ved!

</ Body>

</ Envel ope>

This JSP responds with the text “Message Received!” in the body of
the SOAP message sent back to the sender. The JSP doesn’'t do anything
with the SOAP message sent to it, of course; it simply acknowledges
that it was received. To process the message and return a more mean-
ingful response, we'd have to examine the contents of the HTTP mes-
sage and parse it into a SOAP message.

Processing the SOAP Message

To process the message | extract the payload of the HTTP message
and parse itinto a DOM Tree. I'll append the contents of the SOAP mes-
sage that was sent to another string that I’ll send back. In Part 2 I’ll show
you how to use the JAXM JSP tag library to process the SOAP message.
In this example I've used the Java API for XML Processing (JAXP) to
extract and create a DOM Tree representing the SOAP message. | then

I www. XML-JOURNAL.com



get the node that represents the actual content of the body of the SOAP
message using customary DOM Node interface methods.

Listing 2 shows the source for extracting the SOAP message and the
body of the SOAP message. This is a slightly updated version of the JSP
you saw in the section “Receiving a SOAP Message.”

The result of running this JSP would result in a SOAP message that
looks like this:

<Envel ope xnmi ns="http://schenas. xm soap. or g/ soap/ envel ope/ ">
<Body>

Message Received! You sent: XM.-Journal

</ Body>

</ Envel ope>

I’'ve inserted carriage returns and line feeds after each line of the XML
to make it more readable for the purposes of this article. The actual
response would be an XML document all on a single line. But as you can
see, the content of the SOAP message “XML-Journal” was appended to
the body of the SOAP message.

Processing the Response

When the response is sent back, the call() method | used earlier
returns an instance of a SOAPMessage object. | can extract the response
using the methods of the SOAPMessage class. You can extract the con-
tent of the <Body> element using a code snippet such as:

SOAPMessage soapReply = soapGonnecti on. cal | (soapMessage,
new

URLEndpoi nt ("http:// I ocal host : 8080/ processsoap. j sp"));

SOAPPart soapReply = reply. get SONPPart ();

SOAPENvel ope repl yEnvel ope = soapRepl y. get Envel ope();

SOAPBody repl yBody = repl yEnvel ope. get Body() ;

Systemout. println(repl yBody. get Val ue());

The last line of code will print the line “Message Received!” that’s sent
back from the JSP, plus the value appended by the JSP in Listing 2. One
thing about using the SOAPMessage class is that it's somewhat DOM-like
in that you must access parent elements (e.g., the envelope) before you
can access the body of the message.

Summary

In this article you've seen how messages can be exchanged using SOAP and
HTTPR, and how JAXM uses these two technologies to exchange SOAP mes-
sages. The JAXM API has the necessary classes for working with SOAP messages
as well as sending them and receiving the response as a SOAP message.

In Part 2 I'll discuss sending SOAP messages using a messaging
provider. You'll see how to specify a messaging provider and write a
JAXM client to send messages to it, and how to write a JAXM client that
receives messages asynchronously.

You'll also examine the JAXM JSP Tag library that enables you to send
and receive SOAP messages using JSP custom tags.

Links
The following links will provide you with more information about
SOAP, XML, and messaging in general, as well as locations for download-
ing the APIs discussed in this article.
« Java API for XML Messaging: http://java.sun.com/xml/jaxm
» Simple Object Access Protocol 1.1 (SOAP w/Attachments): www.w3.
org/TR/SOAP-Attachments
« Simple Object Access Protocol 1.1 (SOAP): www.w3.0rg/TR/SOAP
« Java Message Service: http://java.sun.com/products/jms/index.html

e Hypertext Transfer Protocol 1.1: www.w3.0rg/Protocols/rfc2616/
rfc2616.ntml 4
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LISTING JB) JAXMClient.java (MJT100012.txt)

import javax.xnl.soap.*;
import javax.xnl.nessaging.*;
inmport java.io.*;

inmport java.net.*;

import javax.activation.*;

public class JAXMO i ent{

public static void ma in(String args[])
t hrows SOAPExcepti on, | OExcepti on{

/* Create the MessageFactory */
MessageFact ory messageFactory =
MessageFact ory. newl nst ance() ;

/* Create an enpty SOAP Message */
SOAPMessage soapMessage =
messageFact ory. cr eat eMessage() ;

SOAPPart soapPart =
soapMessage. get SOAPPart () ;
SOAPENnvel ope soapEnvel ope =
soapPart . get Envel ope(true);

SOAPBody soapBody = soapEnvel ope. get Body();
soapBody. addText Node(" XM.- Jour nal ") ;

SOAPConnecti on soapConnection =
SOAPConnect i on. new nst ance();
SOAPMessage repl yMsg =
soapConnecti on. cal | (soapMessage,
new
URLENndpoi nt ("http://1 ocal host: 8080/t est/processsoap.jsp"));
soapConnection. cl ose();

}
}

LISTING 23 processsoap.jsp (MIT200012.txt)

<%@ page content Type="text/xm" %

<%@ page inport="java.io.*" %

<% page i nport="org.w3c.dom *" %

<%@ page inport="org.xmn .sax.*" %

<% page inport="javax.xmnl .parsers.*" %
<%

Docunent doc = null;

Docunent Bui | der Factory dbf =
Docunent Bui | der Fact ory. newl nst ance() ;

Docunent Bui |l der db = nul | ;

try {
db = dbf. newDocunent Bui | der () ;

} catch (ParserConfigurationException pce) {
Systemerr.println(pce);

}

try {
doc = db. parse(request.getlnputStrean());
} catch (SAXException se) {
Systemerr.println(se.get Message());

} catch (1 OException ioe) {
Systemerr.println(ioe);

}

String result = "";

Node envel opeNode = doc. get Docunent El ement () ;
Node bodyNode = envel opeNode. get Chi | dNodes().iten(1);
Node text Node = bodyNode. getFirstChild();

result = textNode. get NodeVal ue();

%
<Envel ope xm ns="http://schenas. xnl soap. or g/ soap/ envel ope/ ">
<Body>

Message Received! You sent: <% result %
</ Body>

</ Envel ope>
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Messaging

essaging has been a part of computing from the minute that computers were enabled to persist data across invo-
cations of process. It was inescapable that before long machines would be leaving messages for other computers,
soon to be followed by peaple leaving electronic messages for other people.

]

Messages are a critical component of
enterprise computing and they come in
all sizes and volumes. However, ask 10 IT
specialists to define enterprise messag-
ing and you're likely to get 10 different
answers. This variance is due to the
overloaded meanings assigned to enter-
prise, messaging, and enterprise messag-
ing. Moreover, how these terms are used
expands daily through the introduction
of new technologies.

Based on my opening paragraph,
giving a definition of enterprise messag-
ing here would be arrogant, as the defi-
nition provided would merely be the
opinion of the author. Instead, I'll pro-
vide a view into this messaging space
and discuss the uses and derivations of
the messaging paradigm as it’s used in
the enterprise setting.

Here are some simple examples:

e Enterprise Application Integration:
Applications sending messages to
each other to query, update, and ag-
gregate information

* Web services: Companies exposing
internal business processes via a well-
defined XML interface operating over
HTTP or SMTP

e Electronic Data Interchange (EDI):
Document exchange for the purposes
of data exchange and transaction pro-
cessing

« Alerting/notification: Applications
telling users that a particular event
has occurred; events can be dissemi-
nated over multiple messaging tech-
nologies

» Live data feeds: Large volumes of con-
tinuously streamed data messages
used to provide real-time or continu-
ous processing

These examples illustrate the busi-
ness case for messaging; they also
demonstrate the diversity of messaging
technologies used in the enterprise.

Scoping the messaging market is
complex and extensive. However, it’s
an integral part of understanding how
expansive this one area of the industry
is. What follows is a list of the messag-
ing protocols most often found in
enterprise environments. Associated
with each is a description of the tech-
nology and how it’s most often used.
(Those experienced with messaging
systems may find this section redun-
dant, but it’s an important foundation
for understanding the remainder of
the article.)

Hypertext Transfer Protocol

The most popular messaging facility
in the world. Often overlooked as a com-
ponent of the messaging industry, HTTP
is a request/response protocol that de-
livers content enveloped with specific
headers — a common attribute of many
messaging systems.

Simple Mail Transfer Protocol
(SMTP/E-mail)

The most common form of messag-
ing found in the enterprise today. The
number of such messages delivered
daily measures in the millions. It is the
most popular form of electronic com-
munication between people within and
across enterprises. E-mail is most often
described as a store-and-forward para-
digm, where messages are stored until
the recipient reads them.

Instant Messaging

Quickly closing in on e-mail as the
heaviest and most popular method of
electronic communication between peo-
ple. In contrast to e-mail, instant messag-
ing messages are intended for immediate
delivery versus being stored until the
recipient checks. One of the biggest hur-
dles to instant messaging in the enter-
prise is the lack of standards and security.

Paging

After instant messaging, the most pop-
ular form of electronic messaging. Usually
initiated over a phone connection or via a
Web page, pages are delivered to wireless
devices capable of handling small alpha-
numeric or numeric messages.

Short Message Service

A protocol that facilitates the delivery
of short alphanumeric messages to pagers
and wireless phones. What’s important
about SMS is that it’s a store-and-forward
facility that ensures delivery of the mes-
sage once the device comes into range to
receive. Additionally, it's an important
mechanism to send notifications when
users can't use voice equivalents.

Interprocess Communications

In most enterprise multitasking oper-
ating systems, processes run in separate
and protected memory regions, which
ensure that one process can't corrupt the
data running in another process. Some-
times, however, it's necessary for multiple
processes to pass data to each other and to
synchronize access to resources. A form of
messaging, IPC is used to overcome the
barrier to cross-process communication
and allow processes to communicate on a
single machine.

Remote Procedure Call
Perhaps the most complex of all mes-
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saging technologies, though this may
sound simplistic. RPCs allow an applica-
tion to execute functionality on a remote
system as if it were executed locally. In
many ways the RPC is an enhanced IPC
mechanism that operates across geo-
graphical boundaries. When a system
executes a function locally, its symbols
and registers are available on the same
machine as the calling machine. How-
ever, with RPCs the function is executed
remotely and that function’s state is iso-
lated on a remote machine. This means
the RPC mechanism is responsible for
carrying the parameters to the executing
machine, executing the function on the
remote machine, and either returning
the function value or telling the calling
machine that there was a failure.

In addition to these protocols, which
are mostly responsible for enabling the
messages to be handled at an applica-
tion level, there are messaging infra-
structures on which these protocols ride.
Examples are 802.3 (Ethernet), TCP/IP,
UDP, 802.11b, Mobitex, Motient, GPRS,
and CDMA. There’s no need to expand
on these groups at this time; however, it's
important to realize how they further
expand the messaging technology space.

The previous section described many
different protocols used in enterprise
messaging technologies. From that list
you can see that the industry is wide and
covers such a diverse set of attributes
that the only way to categorize messag-
ing based on that list is to say that data
moves from a sender to a receiver.
However, the aforementioned technolo-
gies can be grouped by other features
they share. Some examples follow.

Asynchronous Messaging

In asynchronous messaging the
sender doesn’t block — stop processing —
until it receives a response. That is, once
the sender delivers the message to either
the delivery agent or the recipient, it’s
done with its task. E-mail, instant mes-
saging, IPC, paging, and SMS are all
examples of asynchronous messages.

Synchronous Messaging

In contrast, synchronous messaging
stops all processing until it receives a
response or reaches a threshold of wait-
ing. HTTP and RPC are examples of syn-
chronous messaging.

Queuing

An underlying infrastructure for com-
munication across disparate enterprise
systems and applications, this form of
messaging creates a network of virtually

named queues that applications use to
communicate with each other - much as
people communicate with each other over
e-mail. Typically, one application sends
information to another application, which
may or may not be active, by placing a
message in its queue. When the receiving
application is activated, it processes all the
messages waiting for it in a set of named
queues. This technology is typically used
to enable communications between two
specific systems. E-mail, SMS, and paging
are examples of queue-based messaging.

Publish/Subscribe

Often called pub/sub, this technology
allows clients to subscribe to a particular
content delivery mechanism. When the
source wants to distribute content, it first
delivers it to the pub/sub system, which is
then responsible for delivering it to all the
subscribers. This method can be very
effective for delivery of a single piece of
information to a large community of
users. Instant messaging is a form of
publish/subscribe messaging, especially
when used for multiperson conferences.

Point-to-Point

Another way to describe messaging
technologies is by the topology that they
operate over. Some messaging protocols
only operate directly. This means that the
sender will deliver messages only to the
recipient without going through a delivery
agent. IPC, HTTP, and RPC are examples
of point-to-point messaging technologies.

Hub-n-Spoke

This is another messaging topology
in which a spoke (node) delivers its mes-
sage to the hub, which is responsible for
delivery of the message. Electronic mail
is an example of hub-n-spoke.

Guaranteed Delivery

In guaranteed delivery messaging
environments there is a contract be-
tween the sender and the delivery agent
that every attempt will be made to deliv-
er the message or a negative delivery
response will be generated. All of the
above messaging technologies can oper-
ate in a lossy or guaranteed mode.

As indicated in the earlier sections,
the enterprise relies daily on a large num-
ber of messaging technologies. Some are
managed directly by the enterprise, while
service and telecom providers manage
others. This is where, one might say, “the
rubber meets the road.” The enterprise is
one of the most demanding user com-
munities — once reliant on a service, that
service is expected to run with a certain

degree of reliability and performance
...and sometimes security.

Now let’s look at a real-world scenario
where this infrastructure could have signif-
icant impact on the enterprise if these sys-
tems arent well understood and highly
available. In the newly emerging ebXML
messaging model, SOAP messages are sent
from one company to another for the pur-
poses of querying a repository, facilitating
an electronic transaction, or initiating an
external communication. ebXML mes-
sages are designed to operate over a variety
of messaging technologies, but most
notably SMTP (e-mail) and HTTP (Web).

SOAP is essentially a packaging facili-
ty designed to support wrapping of data
for delivery over multiple messaging
technologies. In addition, one of the
more popular information sets often
packaged inside SOAP messages is used
to execute RPCs. Hence the message will
be received by an HTTP server, which
passes it to a SOAP processing engine (if
e-mail is used, a polling thread will pull
the message off the server and pass it to
the SOAP processing engine). Next, the
SOAP processing engine will send the
document to the proper server process
based on the information provided in
the associated WSDL (Web Service
Definition Language) document.

This example illustrates how a single
business process touches multiple mes-
saging technologies. At each point, the
individual messaging technology may
encounter exceptions or may not be
available. The flow of the data across
these different messaging systems char-
acterizes the term enterprise messaging
and its requirements.

In today’s enterprise messaging world,
the messaging infrastructure is a key indi-
cator of the IT capabilities of the organiza-
tion. Strong IT environments require high
availability and redundancy for key mes-
saging services, such as Web and e-mail,
and mission-critical application messaging
services, such as queues. Moderate and
weak IT organizations will attempt to sup-
port these services on a shoestring, result-
ing in downtime and lost messages. Or they
may host these services, which produces a
loss of control over connectivity or a need
to deal with spotty technical support.

Given the considerations of our earlier
real-world scenario, the important factor is
that the enterprise has enough scale, relia-
bility, security, and management controls
to ensure that the messaging mechanisms
employed do not hinder business, but
rather support the reliance that the enter-
prise places on them once they're integrat-
ed into the organizational processes. ::Q
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here are a number of skeletons in the closets of today’s telecommunication

service providers. One of the scariest is that most service providers cannot

successfully deliver on the promises they make as service-level commit-

ments to their customers. Not do not or will not. Cannot. For many reasons, suc-

cessful service-level management in the competitive telecom arena remains

a theory - full of unfulfilled potential and many broken promises.

The 0SS

When | was younger | had a sign
on my monitor that read “to err is
human; to really make a mess

requires a computer.” This is a bit
misleading since the problem
isn’'t with computer systems per
se. It results from a correlation
between complex businesses
and businesses that utterly
depend on software.

The telecommunication
industry is one of the most
complex industry verticals
in the world. Telecom-

munication providers are
faced with many tech-
nologies (SS7, ATM, IP
telephony, PBXs, etc.) that
need to operate at very
high efficiency and very
low margins. They serve a
huge consumer base and
offer very diverse prod-
ucts. It’s safe to say thatas a
business operation, tele-
communication providers
are among the most ad-
vanced in the world.
In order to manage such a
complex operation, these pro-
viders have many IT systems

that work together to run a

smooth operation (at least that’s
the intent). These systems can be
part of the customer-facing layer or
the operations layer. The focus of
running an efficient operation is the
set of systems categorized as Opera-

tional Support Systems — the OSS.
The key to a practical solution to the
problems mentioned above is to collaborative-
ly integrate the OSS and develop automated
business rules and workflow processes. Especially
important is the need to define the workflow process
from end to end and to identify and consider all the
handoffs and touch points between other organizations,
systems, and workflows and other business processes. Every
party involved in the workflow must continually collaborate
with the others so as to execute effectively. Experience has

shown that most departments or organizations do a credi-
ble job within their particular sphere of influence. It's when
the order or ticket is handed off (or what one party thought
was a handoff) to another organization that the potential
for delay, nonperformance, miscommunication, or simply
losing track of the job is at its highest.

An Example Nightmare

A real-world example: many large service providers
planned for installations of DSL service to be deliverable
with a single truck roll when the last mile was leased from
the local phone company and the service provider had
contracted with a third-party company to do the installa-
tions. Sounded good until the technician got on-site and
found that the modem was nowhere to be found. Why not?
No one had told the customer it was coming and he
refused delivery or sent it back. After all, it didn't have his
name on it, just the address.

Learning quickly, the technician always kept spares in
the truck and usually managed to get the hardware
installed. Unfortunately, the technician qualified to do the
hardware install wasn't qualified to do the software. So a
second technician was sent out, scheduled to arrive a few
hours after the first had left.

The end result was indeed chaos. Provisioning times
dragged on for months. Actual truck rolls per install exceeded
four times the assumption. Worse yet, the company actually
failed to provide a process for cancellation of service that
included sending someone to retrieve the hardware.
Thousands of modems were stranded on customers’ premis-
es. Thousands more were lost as part of the drop-shipping
mix-ups. For quite a while the service provider in question
lost or otherwise couldnt account for over 35% of the
modems they had ordered.

The good news is that some of the modems were even-
tually located - the bad news is that they found them on
eBay. (By the way, | still have a modem, having canceled
my DSL service a year ago. I'll sell it real cheap if someone
wants it.)

A new generation of OSS solutions is providing some
light at the end of the tunnel, based on two central concepts:
integration and automation. In essence, what providers
need is a glue layer on which the systems can reside, a glue
layer that is strong enough to drive all of the provider’s oper-
ations, yet flexible enough to adapt to changing markets and
offerings. This layer is based on a merging of integration
techniques and automation techniques. Together, the two
form a layer that all systems of the OSS plug into. These sys-
tems include provisioning systems, trouble ticketing sys-
tems, workforce management systems, asset management

Some concepts in this article can be attributed to work the author has done for the upcoming book Integrating Service Level
Agreements: Optimizing Your OSS for SLA Delivery by John Lee and Ron Ben-Natan, copyright 2002, John Wiley & Sons, Inc.
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systems, parts management systems, and cus-
tomer-facing systems such as billing and cus-
tomer-care systems.

This glue layer is all about integrating dis-
parate systems into a single virtual operation
driven by modeling the business process. It
must deal with the merging of different busi-
ness models into a single business flow as well
as with different systems, different platforms,
and different data. Because of these circum-
stances, this new glue is all based on XML.

Business Process Automation

Business process automation is achieved
through the use of a workflow management
system. Workflow management, simply put, is a
technology that allows the automation of
processes involving combinations of human
and machine-based activities.

Workflow has become a dominant theme in
the OSS. Every vendor in the OSS claims to
have workflow technology. Unfortunately,
workflow is a term often misused and some-
times not fully understood. Workflow auto-
mates processes in which information and
tasks are passed between participants accord-
ing to a defined set of business rules.

Automation is the key word here: the
essence of workflow is the replacement of man-
ual business process management with an
automated system - called a workflow manage-
ment system — that has to support three cate-
gories of features:

1. Build: The system must provide tools with
which a business analyst can design and
assemble a process definition comprising the
activities that need to be performed, the partic-
ipating roles, and the flow between the activi-
ties based on a set of business rules. An exam-
ple of a process editor is shown in Figure 1.

2. Process engine: The system must include a
runtime engine that manages the processes
and walks each one through the set of activi-
ties as specified by the process definition. The
engine needs to perform the actions and eval-
uate the business rules to determine how the
flow proceeds.

3. Runtime user interface: The system must also
include user interfaces so people can interact
with it. The workflows modeling the business
processes almost always include a large set of
activities that require human intervention; the
system must therefore manage a set of screens
to allow this. In addition, the process engine
should have a user interface component to
allow users to monitor and control the engine
and the processes running within the engine.

Back-End Integration
So much has already been said about the use
of XML to integrate systems. One merely has to
look at the various middleware and EAl vendors
to see that XML is the preferred data format
for integrating between applications, and

that XML-based protocols such as SOAP and
WSDL are the industry’s answer to decoupled
application integration. The key is to look at the
data structures defined by the API’s signature as
an XML document and to use XML transforma-
tions (whether XSLT or some other proprietary
technology) to do the semantic mapping.

Such API invocations or database accesses
occur within the context of a process. It’s typi-
cal for a query to be performed in one applica-
tion. Based on the result, an API call is made on
one of two separate systems. As an example, a
good service delivery process may query a
parts-tracking system to see if a modem exists
in the technician’s inventory. If it does, it
invokes a service to reserve that part. If not, it
creates a shipment record in a third system so
that when the technician arrives on-site the
part will be there. It also needs to add a note to
the call center agent to inform the customer
that a drop shipment should arrive in the next
few days. Each call involves taking data from
the process, creating an XML document based
on the application’s API, and invoking the API
as a step within the process definition.

Front-End Integration

A workflow engine can also be used for
another type of integration or “glue.” Inte-
gration normally implies database-level or API-
based integration. In any case it’s a “gluing” of
the back ends.

There is, however, another form of integra-
tion, one based on the front end. It involves
user interfaces that extract and enter data and,
in effect, script existing applications as a way to
create transactions and integrate systems. This
form of scripting has become an important
scraping model, especially in Web environ-
ments, because it is relatively easy to do with
the HTTP protocol.

A Web application is deployed on applica-
tion servers that get requests through a Web
server. Requests come over an HTTP connec-
tion and follow a request-response paradigm.
Each request has a target, which is the URL, as
well as a set of arguments within the HTTP
request, either on the URL (if the request is of
type GET) or within the body of the request (if
the request is of type POST). These arguments
are normally used for performing the applica-
tion functionality. For example, they may be
used as the parameters of a query that needs to
be performed.

Let’s see what a user session in this model
looks like. Using a Web browser, a user is work-
ing with a Web page. The page displays busi-
ness information as well as forms into which
the user enters information, then presses the
button to submit. The browser packages the
data entered in the form into the HTTP request,
and this is delivered to the server. The server
uses this information to perform the transac-
tions or queries (or both).

The server creates the Web page, which dis-
plays the result of the queries and the transac-
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tions. This page is then delivered back to the browser for the user.

This cycle usually involves a user. Submits are triggered by clicks on a
button in a form, and information is viewed and used for making busi-
ness decisions. But submits really produce HTTP requests, and the data
used for making business decisions can be “scraped” from Web pages. In
fact, it's easy to script such interaction with the server programmatical-
ly. You can think of this as the modern evolution of screen-scraping soft-
ware, only this time we're scraping Web pages and not green screens.

Scripting aWeb application requires us to create HTTP requests as well
as make use of HTTP responses. We need to be able to create an HTTP
request with arguments that are the data elements underlying the queries
and transactions. We then must be able to analyze HTTP responses and
extract data from them. Finally, we must be able to chain together such
cycles in steps and (for example) make use of information we extract from
one HTTP response to create input used in a later HTTP request.

A workflow engine is precisely the infrastructure required to perform
generic Web application automation and scripting. Specifically, the token
(the common data structure throughout the process life cycle) is used as
the context through which data structures are passed from one scripting
step to the next. Each step in the process defines the URL that will be the
basis for the HTTP request as well as the parameters that the request will
include. The data elements forming the arguments need to come from
the token. An example of such a step definition is shown in Figure 2.

Once the HTTP request has come back, we need to extract informa-
tion from the resulting page for use later in the process flow. We can use
this data in transition rules (to determine what the next application step
should be) or as data for use in other HTTP requests. In any case we put
the information extracted from the response into the token. Here too we
make use of XML; HTML is a subset of XML.

Unfortunately, not all HTML is well-structured XML. Luckily, we have
some utilities that will clean up HTML and generate well-formed XML
from the returning page. We then use XQL —the XML query language - to
pull information from the generated XML. From a definition perspec-
tive, what we have to do is define XQL expressions that define which
information to pull out of the XML (which is really the resulting page).
We then define which token entry each such extraction is injected into,
as shown by Figure 3.

Exporting a Business Process Definition

Another use of XML in this framework is the description of the
process itself. This process is the core of the OSS as an operation and
needs to be communicated throughout organizations. Business process-
es need to be exported and reused between different parts of the organ-
izations; they need to be easily described as reports and to be read by
people as well as by systems. This accessibility to both carbon and sili-
con is precisely what XML documents are best suited for.

Listing 1 shows an example XML file that represents the steps, transition
rules, and attributes of a process. The actual format isn’t important. The
part that’s important is the ability to export a process template definition
and later import it back into the same or other workflow engine. The exam-
ple shows the export to be an XML file in the Commerce One SOX format.

While XML is readable by humans, the file shown in Figure 3 isn’t that
easy to read. By adding an XSL stylesheet we can go a step further. We
can provide an intuitive report format for business analysts who need to
view and comment on the process definition. The output from applying
such an XSL sheet to the XML document is shown in Figure 4.

Summary

Automation and integration — these are the keys to an efficient oper-
ation within many complex businesses that are heavily dependent on
computerized systems. Telecommunication providers are perhaps a pre-
mier example of this. Within a provider’s world, the OSS is the perfect
environment in which a single glue layer supporting integration within
an automation platform (all based on XML) can do wonders. ::Q

RON.BEN-NATANNGE VIRYANET.COM
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<?xm version="1.0" encodi ng="UTF-8"?>
<?xm - styl esheet

type="text/xsl"

href="http://.../W Export.xsl"?>

<W ProcessTenpl ate Identifier="a" |sRef="Enbedded">

<cat egory>

<! [ CDATA[ Cal I 1] >
</ cat egor y>
<descri ption>

<! [ CDATA[ Def aul t]] >
</ descri ption>
<nane>

<! [ CDATA[ Cal | Conpl eted] ] >
</ nane>
<oi d>

<! [ CDATA[ 580000000523] ] >
</ oi d>

<ori gUser Mai nt enanceFl ag>
<! [ CDATA[ f al se]] >
</ ori gUser Mai nt enanceFl ag>
<st eps>
<W St epTenpl ate ldentifier="b">
<api Name>
<! [ CDATA[ SendEMai | ]] >
</ api Name>
<api Provi der >
<! [ CDATA[ Api Server]] >
</ api Provi der >
<apli Ver si on>
<! [ CDATA[ 1. 00] ] >
</ api Ver si on>
<defaul tPriority>
<! [ CDATA[ 0] ] >
</defaul tPriority>
<descri pti on>
<! [ CDATA[ Commend enpl oyee] ] >
</ descri ption>
<i medi at eActi vati on>
<!'[ CDATA[ f al se] ] >
</ i nmedi at eActi vati on>
<i nput Qut put Par anet er s>
<W St epPar anet er Tenpl at e>
<addi ti onal Key>
<I'[ CDATAl ]]>
</ addi ti onal Key>
<i nQut Fl ag>
<! [ CDATA[ f al se] ] >
</i nQut Fl ag>
<i sApi sAddi ti onal Par an»>
<![ CDATA[ f al se] ] >
</ i sApi sAddi ti onal Par an>
<i sApi sConponent >
<!'[ CDATA[ f al se] ] >
</ i sApi sConponent >
<i sMapEntry>
<!'[ CDATA[ f al se] ] >
</isMapEntry>
<i sURLTr acki ngPar an>
<! [ CDATA| f al se] ] >
</i sURLTr acki ngPar an»>
<i sWAPar anm>
<! [ CDATA[ f al se] ] >
</ i sWAPar an»
<name>
<!'[ CDATA[ country]]>
</ nanme>
<oi d>
<! [ CDATA[ 2680000001026] ] >
</ oi d>
<par amAdapt er s>
<Adapter ldentifier="e">
<sour ceEnt r yNanme>
<! [ CDATA[ country]] >
</ sour ceEnt r yName>
<sour ceNanme>

<Cal | / Cal | Conpl et/ 1. 0/ G eat Servi ce>

</ sour ceNane>
<t ar get Ent r yNanme>
<! [ CDATA[ country]] >
</t ar get Ent r yName>
<t ar get Name>
<! [ CDATA[ Api sl nvoker]]>
</t ar get Nane>
</ Adapt er >

</ par amAdapt er s>
</ W St epPar anet er Tenpl at e>

</i nput (jJ't.put Par anet er s>
</ WS‘t'épTean at e>
</ steps>
</ W Pr ocessTenpl at e>
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ntegrating efficient XML publishing into high-volume content environments remains a significant challenge. Among the
many real-world barriers: the need to convert quantities of paper and other legacy documents and to integrate easy-to-
use XML publishing tools into the content-creation process, and the lack of workflow management tools necessary for
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mass conversion environments.

|

In many environments content cre-
ators resist using XML authoring tools,
preferring traditional word processing or
desktop publishing applications, and
simplified “template-style” DTDs are
used to accommodate productivity
requirements. Consequently, high-vol-
ume XML conversions are typically
accomplished through “brute force”
solutions, where mass OCR (optical char-
acter recognition) scanning and tagging
are done through expensive outsourcing,
often to developing countries where
labor for repetitive high-volume publish-
ing tasks is plentiful and inexpensive.

To realize the full benefits of XML for
both highly structured and mixed-struc-
ture content in high volumes — without
the cost, cycle time requirements, and
other outcomes inherent in outsourcing
— an XML publishing system that mini-
mizes the ongoing intervention of XML
programmers is essential. To efficiently
convert documents in Word, HTML,
PDF, RTF, or other formats into XML,
intelligent, rule-based automated mark-
up solutions are required.

For large-volume projects, efficient
XML publishing also requires batch pro-
cessing and workflow management solu-
tions that optimize productivity. In this
article I'll discuss the process require-
ments for high-volume XML creation
and introduce new tools and technolo-
gies expressly developed for these mass-
conversion environments.

The High-Volume XML Publishing
Challenge

Any document can be represented in
XML, but document types vary widely,

creating diverse challenges for high-vol-
ume publishing requirements. Doc-
uments can possess data that ranges
from highly consistent and repetitive to
extremely diverse content structures that
defy accurate digital representation. For
example, accident reports, product cata-
logs, employment applications, financial
forms, and other types of documents are
very amenable to automated XML con-
version solutions. On the other hand,
dissertations, marketing reports, rés-
umés, news articles, and other docu-
ments feature abstract intellectual infor-
mation with highly diverse components
and inconsistent composition.

For highly structured content, identi-
fying and tagging variables can easily be
automated through forms, scripts, and
other techniques, but mixed-structure
data requires an XML authoring tool or a
postauthoring conversion process. The
assignment of tags to elements in a docu-
ment is fundamentally a separate and
distinct exercise from the authoring
process. Authors may intuitively recog-
nize elements — such as a “phone num-
ber,” “chapter heading,” “ingredient,” or
“customer type,” but their identification
as an element requires a start tag, an ele-
ment type, and an end tag delimited by
brackets (<phonenumber>). This process
can be simplified and accelerated, but it
can't be eliminated.

Requiring content creators — knowl-
edge workers such as technical writers,
paralegals, insurance adjusters, law
enforcement personnel, research profes-
sionals, and lab technicians - to perform
manual tagging on original content is an
unrealistic expectation in many environ-

ments. While considerable advancements
have been made in XML authoring tools,
they remain unappealing to many users
who prefer standard word processing or
desktop publishing software. Drop-down
menus for tag selection, template sup-
port, advanced scripting, macros, and
other modern enhancements to XML
authoring systems still require manual
tagging, an activity that is wholly separate
from the document creation process.

In addition to the variability of docu-
ment type, the thoroughness of docu-
ment representation also may vary
widely, depending on the application.
It’'s possible to categorize a document
simply by title, date, subject, and author,
or render a document with hundreds of
variables. The wide variability in content
types, content sources, and data appli-
cations requires the customization of
virtually every high-volume XML pub-
lishing system in order to achieve specif-
ic business goals.

High-volume XML publishing also
frequently involves legacy documents in
paper or electronic form. It's not un-
common for an XML publishing project
to involve warehouses of paper in
bankers’ boxes, thousands of pounds of
microfilm and microfiche, thousands of
tapes or disks in obsolete, proprietary
formats, and/or literally terabytes of
PDF files. In many industries the events
that initiate an XML project — such as
mergers/acquisitions, new document
management procedures, government
regulations, and/or new business initia-
tives — are also the events that involve
the greatest volume of archival informa-
tion requiring XML conversion.

Key Requirements for a Mass
Conversion Platform

For the full benefits of XML to be
realized for high-volume conversion of
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unstructured content, a production
platform will increasingly use intelligent
automated solutions (autotagging) to
achieve productivity and quality control
objectives. In some applications these
automated tagging solutions can coexist
with scripts and templates, but the ulti-
mate solution should be driven by con-
tent goals. Content authors will resist
using XML tools or a template in many
environments; consequently, content is
often generated outside an organization
where conformance to standard author-
ing procedures is impossible.

Another requirement for high-volume
XML publishing is that the DTD/Schema
structure should be determined by the
user or application, not by the XML edit-
ing tool, production platform, or skills of
the operators. In addition to high cost and
long cycle time, outsourcing XML conver-
sion also frequently compels the use of
standardized or simplified DTDs for pro-
ductivity reasons, rather than the richly
structured DTDs demanded by the appli-
cation. Sacrificing powerful DTDs to
reach cost or productivity goals is a short-
term strategy that may negatively impact
the overriding knowledge-management
goals of the organization.

XML publishing platforms also require
an integrated system that addresses all
steps in the conversion process, from
input through tagging, proofing, valida-
tion, and quality control. To accomplish
this in an efficient manner, high-volume
XML publishing requires batch processing
and workflow management solutions that
optimize productivity.

Automated Markup

New technologies now emerging
replace manually intensive markup
processes with automated tagging to
enable efficient in-house conversion
projects as well as support outsourcing
solutions. Autotagging technology will
assign data into appropriate DTD tags
based on comprehensive rules or identi-
fied strings set up by content adminis-
trators. The amount of markup that can
be accomplished with these new tech-
nologies will depend on the type of doc-
ument converted and the resolution of
the DTD structure assigned. With many
types of content, over 95% of the mark-
up can be accomplished with autotag-
ging, enabling mass conversion projects
to be accomplished efficiently without
outsourcing to a service bureau.

These new automated markup tools
allow content administrators to develop
comprehensive rules that define, identi-
fy, and assign element tags based on
user-specified DTD/Schemas. These
rules can be extremely sophisticated

patterns set up with strings based on key
words, phrases, document location,
data type (numeric, alphanumeric), or
other identifiable pattern or identifier.

Representative sample documents
that are fully marked up are used to iden-
tify the patterns, signifiers, and rules that
indicate element tags. Drop-down menus
list the possible rule components, such as
key words, digits, spacing, and formats
that may be grouped to form a rule.

Automated markup can also be ex-
tremely effective for converting simple
DTD/Schemas into complex DTD/
Schemas and in replacing costly, cumber-
some, scripted approaches to XML con-
versions. For highly variable content with
a thorough DTD, 60-70% of the markup
can be accomplished —enough to make an
enormous impact on the cycle time and
cost of XML publishing.

Workflow Design and Production
Control

High-volume XML publishing re-
quires workflow management solutions
to achieve appropriate productivity and
production control goals. For enterprise-
scale processing of XML data, content
administrators want to assign and dis-
tribute separate production tasks to vari-
ous operators to maximize output, bal-
ance workloads, and ensure the highest
quality. In addition, the workflow design
must provide effective management
oversight, enabling appropriate monitor-
ing, notification, approvals, and audit
trails. In most applications the produc-
tion system will also require policies and
procedures to ensure appropriate infor-
mation security and workstation statis-
tics for production control. To accom-
plish these objectives, workflow manage-
ment tools need to be highly integrated
into the mass conversion process from
authoring and OCR scanning, through a
multistep markup process and on to
proofing and validation.

To achieve this high level of integra-
tion between workflow management
and production tasks, XML publishing
platforms require a project dispatching
system from initial input (electronic
document or scan), autotagging, manual
tagging, proofing, validation, and post-
ing. The system should manage this
process by automatically dispatching
work-in-process files to workstations
based on a predetermined design estab-
lished by administrators. The workflow
dispatching system is integrated into the
scanning, autotagging, manual tagging,
and proofing/validation tools through-
out, and work-in-process status can be
determined at any time by authorized
content managers.

Legacy document conversion often
must be accommodated in mass con-
version operations. Capturing accurate
data from scanned documents is con-
ducted as a preprocess module prior to
XML conversion and may require vary-
ing degrees of proofing/quality control.
Conversion of legacy digital file formats
such as MS Office Suite files, PageMaker
files, RTF files, or PDF files into XML
requires less proofing/quality control
process prior to XML markup and also
can be seamlessly integrated into the
mass conversion process.

Workflow design becomes an im-
portant factor in optimizing XML conver-
sion. The number of workstations for any
particular production process will be
determined by the specific nature of the
project, such as expected accuracy of the
OCR process or quantity of document
types (i.e., scanned or electronic docu-
ments). Workflow design using automated
markup processes will be significantly dif-
ferent from those dependent on manual
markups. In manual markup processes
workflow design is typically based on DTD
complexity where specialized tagging
tasks are distributed to operators specifi-
cally trained in a subset of the content.
Automated markup processes using auto-
tagging are designed to eliminate these
specialized tagging processes, enabling
highly sophisticated markups to be
accomplished through only two stages:
autotagging and manual tagging for
exception handling. In this way autotag-
ging allows the workflow design to be sim-
plified and fixed across a variety of conver-
sion projects; the number of workstations
will be dictated primarily by volume.

The combination of autotagging solu-
tions with effective manual markups for
exception handling and quality control
allows content administrators to specify
the depth and detail of the DTD/Schema
based on the application withoutaloss in
productivity or cycle time. To allow for
breaking up the tagging process for com-
plex documents in a production setup,
advanced DTD editors provide multiple
“views” of a richly structured DTD tree,
further simplifying and accelerating the
conversion of specialized documents.

Designing a High-Volume
Conversion Process

The real-world variability in content
types, content sources, volume, and in-
house resources requires customized
process solutions to realize efficient high-
volume conversion. Only through a rigor-
ous analysis phase and thorough process
design can an XML conversion system be
optimized for any particular environ-
ment. The use of consultants without

www. XML-JOURNAL com
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commercial ties to specific vendors is
often extremely useful in fully evaluating
options and understanding the critical
links between technology tools and
human-factor organizational issues.

The process for mass conversion typi-
cally begins with a planning phase that
addresses variables such as source mate-
rial evaluation, target evaluation (number
of targets and DTDs), volume estimates,
and time frame. These issues will define
the project scope, budget, and quality lev-
els. The design phase will determine
process flows, organizational require-
ments, infrastructure needs, workload
balancing tools, and other implementa-
tion requirements.

Because the accuracy of OCR engines,
organizational issues, and XML conversion
quality must be thoroughly validated be-
fore full production, a proof of concept is
generally a part of any comprehensive

ITEM DESCRIPTION

implementation. Output quality of every
document source must be scrutinized in
detail to eliminate errors and anomalies. In
addition, productivity goals, cost estimates,
and other objectives require validation.

Even with a rigorous testing phase,
ongoing monitoring of quality will be
required due to the variability of labor-
intensive proofing and tagging steps.
Conversion schedules, material traffick-
ing, exception reporting, and delivery
mechanisms need to be optimized after
system rollout to achieve full benefits
and efficiencies.

As XML publishing proliferates in
corporations, governments, educational
institutions, service bureaus, and other
organizations, seamlessly integrating
the markup process into content gener-
ation and authoring will be a primary
objective for tool and platform develop-
ers. For cycle time and information

<rules.list>
more pattern items.

DROP-DOWN

The Rules List holds the entire Pattern file. It contains one or

<block> Block is used to break the <pattern> into pieces. Each piece may then
be associated with an element.
<list> List is used to enumerate possible choices. For example, to find a month

a <list> might include “January”, “February”, etc.

TABLE 1 Major pattern components

PERL

MENU ITEM APPLIES TO EQUIVALENT EXPLANATION
any.letter :ELc;gb [a-zA-Z] "a", "b", "A"...
any.upper :Eﬁ:ﬂ;» [A-Z] A", "B", "C
any.digit :EL‘;EZ» [0-9] nqn g ugn
one.space :E#;iz» " " — Space character
new.line :E:s;izp \n New:-line character

TABLE 2 Character mnemonics

security reasons, organizations will
increasingly look toward cost-effective
methods to accomplish the markup
process through in-house means.

Trends in both workflow management
and automated markups anticipate an
expanded role for XML content adminis-
trators. Rather than specific expertise in
XML syntax and semantics, content ad-
ministrators will require new skill sets in
organizational leadership, process de-
sign, and process management. The
widespread acceptance of XML - along
with advances in tools and publishing
platforms — will usher in a new, expanded
role for the content administrator in
today’s dynamic organizations.

Pattern Recognition for
Automated XML Tagging

The inherent complexities and ineffi-
ciencies of manual markup tagging for
mixed-structure content is being ad-
dressed through tools that use rules driv-
en by identified strings and patterns to
automate the tagging process. These tools
create unique pattern files that are associ-
ated with specific elements. Elements
generally have multiple rules or patterns
that can be used to identify accurate tags.

Rather than writing Perl scripts, drag-
and-drop is the fastest and most accurate
way to associate structure points and
data to a pattern. Sample documents are
fully marked up and used to identify the
patterns, signifiers, and rules that indi-
cate element tags. Common expressions
that may indicate relevant text and struc-
ture associated with a rule can be quickly
identified using color coding, multiple
windows, and other user interface tech-
niques. Drop-down menus list the possi-
ble rule components such as key words,
digits, spacing, and formats that may be
grouped to form a rule.

Testing, refining, and optimizing the
rules over sample documents are integral
parts of the process. Processing sample
documents identifies additional rules,
exceptions, anomalies, and other factors
that can be accounted for in the full pro-
duction run. Rule libraries can be devel-
oped to allow content administrators to
quickly build autotagging processes for
common elements over a wider variety of
document types. In this way the auto-
mated-tagging process can be optimized
over time, eliminating a vast majority of
the manual markup requirements for
XML publishing.

Practical Examples

Using the conventions for pattern
components and character mnemonics
in Tables 1 and 2, a sample pattern file
can be created. Table 1 summarizes the

www. XML-JOURNAL com



major pattern components required for
effective automated markup. The ele-
ments are used to initiate and execute a
pattern search. Drop-down menus facil-
itate rule building. Table 2 includes
some of the character mnemonics and
their relationship to Perl scripts.

A rule for identifying an element
begins with an examination of what pat-
terns constitute the data. Refer to the
date January 1, 2002, as seen below, for
an example.

The process for creating a rule based
on this character set requires defining the
pattern for each component (month, day,
comma, year) and associating the block to
the DTD. Each pattern is created through
drag-and-drop by simply highlighting the
component with a mouse click. The com-
pleted pattern file, composed of multiple
patterns, would then look like Listing 1.

The pattern in Listing 1 would pro-
duce the following in the XML output:

<document >
<dat e>

<mont h>Januar y</ nont h>
<day>1</day>

<year >2002</ year >

</ dat e>

</ docunent >

Common rules, such as the one above,
can be stored in rules libraries and reused
for multiple document types. Many ob-
servers believe that only through such
automated markup techniques can XML
publishing be efficiently incorporated
in high-volume content applications
consisting of mixed-structure content.
Further developments in the use of intel-
ligent rule-based algorithms to automate
the markup process will emerge for appli-
cations in the legal, financial, technical,
medical, regulatory, and other fields in-
volving mixed-structure content. These
developments will involve both Boolean
operations and other forms of artificial
intelligence, such as neural networks, to
produce XML markups. ::Q

@) XMLCITIES.COM

January 1, 2002

A comma and

2 to 4 digits
a space

[USTNGE ]

<?xm version='"1.0" encoding='1SO 8859-1'
st andal one='yes' ?>

<rules.list>

<pattern>

<include elenent="all"/>

<bl ock el ement =
"docunent / dat e/ mont h/ +DATA" >

<list>

<li>January</li>

<l i >Decenber</1i>

<l-- list all nonths here -->
</list>
</ bl ock>

<bl ock el ement =" docunent/dat e/ day/ +DATA" >
<char-set max-count="2" m n-count="1">
<any.digit/>
</ char-set>
</ bl ock>
<bl ock><string>,
</string>
</ bl ock>
<bl ock el ement =
"docunent / dat e/ year / +DATA" >
<char-set max-count="4" m n-count="2">
<any.digit/>
</ char - set >
</ bl ock>
</ pattern>

</rules.list> oDFE @

m/xml
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Markup -Madness

"ve been reading that the first Web page went online 10 years ago. | remember what it was like being involved with
software development at that time. My initial feeling was that using markup in a browser was less than optimal because
it leaves too much of the presentation details up to the browser, rather than allowing developers to specify ahsolute coor-
dinates and other necessary attributes for various objects on the page.

]
After doing much in the way of Web
development and design over the past 10
years, | still agree with myself. Markup
sucks for anything other than attributing
style changes and links in text copy. For
this purpose it’s arguably easier than
keeping track of style runs and keeping
them in sync with text as it’s being edited.
Markup is messy. It's hard to work with
—staring at it for more than a few minutes
gives me a headache. Manually coming
up with HTML is a tedious exercise in try-
ing something, checking out how it looks
in all of the various browsers you sup-
port, and continuing your iterations. Not
all browsers speak exactly the same
dialect or have the same idea of what
you'd like to see. Using a good WYSIWYG
HTML editor like Adobe GolLive (which
produces very nice markup) that gener-
ates code compatible across browser ver-
sions you select is a good companion to
hand-editing HTML. Some of my friends
refuse to use an editor, but | can’t fathom
how long it would take to generate by
hand some of the more layout and graph-
ically intense sites expected today.
| used to work with some SGML pro-
ponents who were thrilled that they could
generate HTML and PostScript versions of
their source documents with ease. | won-
der how much of their time was spent on
figuring out which tags to type instead of
improving the clarity and focus of their
content. Honestly, it seems like PDF is a
better standard for platform and
resolution-independent document
authoring; what you see on the screen
is exactly what you'll see on the printer.
Apparently Apple agrees, as PDF is one of
the native rendering types in its new

o

Steve Klingsporn is a
software designer and
developer who
specializes in desktop
and portable user
interface and server-side
Weh development.

Quartz graphics engine. Every application
on Mac OS X, when printing, generates a
PDF document that’s rendered by the
printer. Very nice. Regardless, PDF is even
harder to write by hand than markup, and
not a good choice for the kinds of interac-
tive user experiences that people expect to
have. Flash is pretty neat, but not the best
choice either. Luckily, HTML, PDF and,
Flash can all be viewed simply as render-
able media types; they can be embedded
or framed by better technologies.
JavaScript or Apple’s NewtonScript
are neat for specifying online experi-
ences. Note | don't say “Web pages.” | be-
lieve that what people really want on the
Internet is a vast, interconnected, ex-
plorable, media-rich user experience
where all users can design and build ob-
jects and new experiences from within
the browsing application itself. The
dynamic nature of JavaScript and
NewtonScript
holds much
promise;

[ STEVE KLINGSPORN

both sit on a foundation of dynamic
objects called frames. A frame is an
unordered list of named values that can
be strings, floating point numbers,
arrays, raw data, or other frames. Apple
used this methodology in very nice, new,
and exciting ways in its ill-fated Newton
series of PDAs in the early 1990s. There’s
no reason that user-interface develop-
ment has to be done with strongly typed
languages like C and C++ or even Java;
most of the logic in building user-inter-
face components and views works very
nicely with dynamic interpreted lan-
guages with prototype-based inheri-
tance. Scripting.
The markup folks want to extend their
domination to the data space. They tell
me that XML is the way to go. To intro-
duce a new data type to the world, all you
have to do is draw up a cryptic DTD that
defines the rules for the data and then
generate data files, all using markup tags.
| see problems with this for many rea-
sons. Markup text is larger and more ver-
bose than it needs to be. Too much infor-
mation is revealed about the data and its
structure via the DTD, and as most
Internet communication goes over the
wire unencrypted, this seems pretty inse-
cure. It's also simply too much of a pain in
the butt, and way too static to define a
DTD for arbitrary data you want to move
from point A to point B (I realize that
DTDs are optional). XML may be a good
answer for configuration or settings files,
or for enterprise data exchange in
\Y) commerce applications, but | don't
see developers sticking all their data
in tree structures, generating XML from
them, passing them to functions in their
code that just go ahead and parse the
XML back into a tree structure — all to
appease the proponents of markup;
while XML seems like a neat idea, so far
it hasn't lived up to the hype.
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This is one of the “property list” XML-
based preference files for Mac OS X:

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE plist SYSTEM
"file://1ocal host/ SystenLi brary/ DIDs/ Proper
tyList.dtd">
<plist version="0.9">
<di ct>
<key>Aut oH deTi ne</ key>
<real >1. 000000000000000e+01</ r eal >
<key>Di spl ayBehi nd</ key>
<fal se/>
<key>Li neLi mt </ key>
<real >1. 000000000000000e+03</r eal >
<key>LogFi | es</ key>
<array>
<string> var/tnp/ consol e. | og</ string>
</array>
</dict>
<plist>

Here’s what the same data would
look like in Newton frame format:

aut oH deTi ne: 1. 000000000000000e+01,
di spl ayBehind: fal se,

l'ineLimt: 1.000000000000000e+03,

logH les: [ "/var/tnp/console.log" |

Obviously, there’s little win in terms

of readability, ease of authoring, or
space considerations in the XML ap-
proach. Apple essentially developed a
“PropertyList” DTD/XML format for
what it pioneered with Newton frames
(JavaScript is derived from Newton-
Script) in the early 1990s. The result is
illegible, but standard! The frame
example doesn’'t require typed data;
the XML example has tags that define
the types. If you were building a sys-
tem, which would you choose? Would
you bet your company on it? What are
the drawbacks? How much time will
you spend worrying about the under-
lying technology itself instead of the
problem at hand?

There’s much talk about where the
Web will be in 10 years. | hope that, by
then, the Web is mostly markup-free.
While | acknowledged above that
marking up style information and
links is a perfectly valid use of markup,
the Web and the bloated-and-buggy
state of today’s browsers are glaring
proof that using markup is a tedious
and resource-intensive solution to a
much simpler, and already solved,
problem. And don't even get me start-
ed about how inefficient it is to open
and tear down a socket connection for
every resource on the page! Some form
of package format for a page and all of

Happy/hBirthday,

From PAUL PRESCOD, an independent implementer of markup-

As the publisher of XML-Journal, we had to ask: What would
be the best birthday present that anyone could give to XML?
From SIMON ST. LAURENT, an

its associated resources would do
much in the way of sparing network
resources, speeding up the time it
takes to download a page, and provid-
ing a nicer and more appealing user
experience.

| encourage you to take a look at
alternate technologies like Newton and
JavaScript and work on fun experi-
ments of next-generation browsers
and networked user experiences as I've
been doing. The Web came out of no-
where as the fruit of a handful of indi-
viduals’ hard work and perseverance; |
imagine that the next-generation Web
technologies will spring from the same
type of entrepreneurial origins. Luckily
for all of us, there’s plenty of room for
experimentation and innovation, and
all of these solutions can live parallel to
each other. We have whatever tools we
like or can create at our disposal, and
the only real standard that’s mandato-
ry is TCP/IP. May the best new stan-
dards win!

EEHD - HISITHTE

O
>

based systems, a vocal advocate and critic of various technologies,
coauthor of the XML Handbook, and an invited expert in the original
XML standardization process:

huge wars about its associated technologies, it would be good if

people would define XML vocabularies in their favorite schema
language and see what works and what doesn’t. From our experience
in the SGML world we know that this is a challenging process that will
take years to shake itself out. SOAP, WSDL, RDF, topic maps, etc., don’'t
make that process go away.

And while they can be helpful, the current focus on them distracts
the people who should focus on their XML vocabularies and not on
how they relate to the clashes of the titans.

I would also wish for clarity in the schema world. Schemas matter.
Having several schema languages makes communication among XML
developers difficult. This leads people back to concentrating on the ancil-
lary specifications rather than on the one thing that matters: the right
configuration of XML elements and attributes that will allow organiza-
tions and individuals to interchange information that matters to them.
—Paul Prescod

I 'd wish for XML to come back to the forefront. Rather than having

associate editor at publisher O'Reilly
& Associates, focusing on XML, and the author of
XML: A Primer, XML Elements of Style, Programming Web Services with
XML-RPC, and Cookies:

acronym stands for: Extensible Markup Language. Extensibility

means enormous capability and diversity. It might be nice to
start building software that takes advantage of that potential, rather
than trying to squash everything into fixed vocabularies.

Markup means we're dealing with marked-up text here, not neces-
sarily serialized objects or relational tables. There’s an enormous
amount of potential in that textual nature that’s been largely forgotten
in the rush to apply XML to systems integration.

And Language suggests that maybe XML is a coherent whole — that
whatever vocabulary and structures you happen to use in your XML
documents, you're building on XML. Thinking of XML as a whole
rather than as a toolkit for building fragmented languages seems like it
might open a lot of opportunities that are currently ignored.

Failing that, some peace and quiet would be nice....

—Simon St. Laurent

The best birthday present might be to remember what the XML

I www. XML-JOURNAL.com
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ireless transmission is becoming more and more common for many document types, and XML is no exception. But

o~

Mark O'Neill, CTO of
Vordel, oversees the
development of Vordel's
technical strategy and
product development in
the areas of XML and
public key cryptography.
Mark designed and
implemented Internet
EDI solutions for
Ireland’s largest EDI
value-added network,
Eirtrade Services Ltd. He
holds a double-honors
degree in mathematics
and psychology from
Trinity College Dublin
and studied neural
network modeling

at Oxford.

A

XML itself presents a number of challenges to the wireless medium. This article, the first in a two-part series, describes
these challenges, and describes techniques that can be used to tailor an XML-aware System to the wireless world.

|

Wireless bandwidth continues to be
at a premium, despite the long-standing
promises of 2.5G and 3G networks. XML
isn’t binary, and while this means that
knotty problems like little-endian/big-
endian confusion are avoided, it also
means that raw XML data isn't ideal for
wireless transmission. In fact, design
goal No. 10 for XML states that “terse-
ness in XML markup is of minimal
importance.” This doesn't rule out XML
for wireless transmission, but it does
mean that compression is a must.

WBXML — Binary XML

The Wireless Application Protocol is
a specification for developing applica-
tions that operate over wireless commu-
nication networks. The development of
WAP is overseen by the WAP Forum, an
industry consortium that includes
Ericsson, IBM, Motorola, and Open-
wave. The wireless market is growing
very quickly and is expanding to reach
new customers with new services. To
enable network operators and handset
manufacturers to meet the challenge of
deploying advanced services, WAP
defines a set of protocols in transport,
session, and application layers.

One component of the WAP specifi-
cation that has been submitted to the
World Wide Web Consortium is a
description of Wireless Binary XML
(WBXML for short). WBXML defines a
compact binary representation of XML.
It reduces the transmission size of XML
documents, allowing more effective use
of XML data on narrowband communi-
cation channels. WBXML achieves this
by tokenizing XML files to reduce (1) the
number of bytes needed to send data

over the wireless channel as well as (2)
the need for a complex parser by con-
straining the file format so it can be rap-
idly parsed in binary form.

To send a WBXML file most efficient-
ly, it's important to provide an initial
token mapping for the channel. Some
token mappings are specified in the
WAP specification - WML, for example.
Other XML formats may be used with
WBXML without a mapping, but the
transmission is more verbose, since the
tag names need to be listed in a string
list at the start of the transmission.

ASN.1

If all this talk of tokenizing files for
binary transmission sounds familiar, it's
because it reflects an older standard,
Abstract Syntax Notation 1, published
jointly by the International Standards
Organization, the International Electro-
technical Commission, and the Inter-
national Telecommunications Union. It
hasn’t gone away.

Like WBXML, ASN.1 is a collection
of techniques and notations for speci-
fying data structures in a machine-
independent manner. Token sets de-
fined using ASN.1 can be used in com-
bination with standardized encoding
rules such as the Basic Encoding Rules
(BER) and the Packed Encoding Rules
(PER). ASN.1 is supported by mature
tools for encoding and decoding binary
information into and out of BER and
PER formats, as well as to other propri-
etary encoding formats.

ASN.1 is widely deployed in the wire-
less and fixed-line communications
industry as an enabling technology for
cell phone messages, radio paging, free
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and premium phone services, and ISDN
telephony. In addition, it is used for
streaming audio and video over the
Internet, and is fundamental to ISO
security and messaging standards, in-
cluding X.509 digital certificates and
X.400 e-mail.

If a widely used protocol like ASN.1
already exists and has widespread adop-
tion, then why generate a new protocol
like WBXML especially for wireless adop-
tion? This question has been posed in the
past for many wireless initiatives, includ-
ing WTLS (versus SSL), WScript (versus
JavaScript), and, of course, WML (versus
HTML). One answer in this case is that
WBXML is specifically linked to XML and
preserves the treelike nature of an XML
document, allowing a recipient system to
deal selectively with XML tags. ASN.1 and
XML do not have congruent data models,
and so the translation between them is
not a straightforward exercise.

Another possible drawback is the lack
of freely available tools for ASN.1. By con-
trast, the XML world contains many free
tools, such as xalan for XSL stylesheets
and xerces for Document Object Model
processing. However, if ASN.1 were to be
recommended for wireless XML process-
ing, free tools would likely come onto the
scene quickly.

This incongruity of XML and ASN.1 is
being addressed by two ITU/ISO initia-
tives that map XML to ASN.1 and vice
versa. The first, AML (ASN.1 Markup
Language), represents ASN.1 data types
as XML, and is to be the ITU-T Recom-
mendation X.693 and ISO/IEC 8825-4.
The second maps XML Schemas to
ASN.1 in such a way as to preserve all
the information contained in the XML
Schema definition. This will allow data
defined as XML to take advantage of
ASN.1 tools such as DER (to encrypt and
digitally sign data, for example) and PER
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(to send data over radio, for example). = <Descri pti on>Hanmer s</ Descri ption>
This initiative is to be the ITU-T Recom- = <Quant it y>10</ Quanti ty>
mendation X.694 and ISO/IEC 8825-5. = </Linelten»

Tag code space (Tag Nane : Token ) :

projects/xml/xss4j).

plain XML.

< ATTLI ST Lineltem

#REQUI RED>

this DTD.

<?xm version="1.0" ?>
<Pur chaseQ der >
<Quantity>5</ Quantity>

</Linel tenr
<Li nel t em Depar t nent ="

than DTDs for these two ITU/ISO initia-
tives reflects the fact that Schemas are
closer to ANS.1 than DTDs are. However,
tools are available to map between the
two; one example is the ASN.1/XML
Translator, which is part of IBM’s XML
Security Suite (see www.trl.ibm.com/

Encoding Techniques

Focusing on document size,
compare the encoding formats we've
discussed so far: ASN.1, WBXML, and

First, let’s use the DTD that follows to
define asimple purchase order document.

<IELEMENT PurchaseQ der (Lineltemt)>
<IELEMENT Linel tem (Description, Qiantity)>
<I ELEMENT Description (#PCDATA)>
<IELENENT Quantity (#PCDATA)>
Departnent ( Food | Hardware | Pharnacy)

The next code snippet is an example
of an XML document that conforms to

<I DOCTYPE PurchaseQrder SYSTEM "PQ dtd">

<Li nel t em Depar t ment =" Food" >
<Descri pti on>Cooki es</ Descri pti on>

document. In the following code you
can see that we're using the SEQUENCE,
INTEGER, and ENUMERATED ASN.1
data types. Information about the full
range of ASN.1 data types is available at
http://asni.elibel.tm.fr/xml.

PurchaseQ der ::= SEQUENCE CF Lineltens
Lineltem:: = SEQUENCE {

Description MsibleSring,

Quantity I NTEGRR

departnent Departnent }

Depart ment : : = ENUMERATED {

Food(0), Hardware(1), Pharmacy(2) }

Using BER encoding, we see that the
document is considerably smaller than
the plain XML document in the second
code snippet. Note that PER encoding is
optimized for radio transmission and
compresses the document still further:
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Now we come to the WBXML specifi-
cation for the same document. WBXML
caters specifically to XML, so we define
tokens to represent XML elements and
XML attributes, as follows:

web
services
world tour

Information about these two initiatives = </ PurchaseQ der > PurchaseQ der : 5

is available at http://asnl.elibel.tm. Lineltem: 6

fr/xml. Now let’s look at an ANS.1 specifica- = Description: 7
The focus on XML Schemas rather  tion for the same simple purchase order = Qantity : 8

Atribute start tokens:
(Atribute: Atribute Vel ue Prefix : Token)
Department : Food )

The following shows the purchase
order data represented in WBXML encod-
ing, using the tokens we defined above.
WBXML uses string tables to list strings
used in the XML document, and following
this string table we see that all the data
takes the form of tokens.

01 01 03

10'C'd'd'k'i'"'é's 0'H"'d'm'm'e
's @

4 G 07 8 00 05 05 01

4 G 07 8 09 06 OA 01

01

So Many Wireless Devices,
So Little Time

The limited display capabilities of
mobile handsets has led to the need to
optimize data views/formats for dis-
play on these devices. While these new
developments have benefited the mo-
bile user experience and have in-
creased uptake of mobile applications,
they have added greater complexity to
the role of content providers. With the
increasing numbers of different de-
vices available for retrieval and display
of information over the Internet comes
the added headache of customizing
the display of the data on each device.
Content providers who don't offer easy
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access to their information across mul-
tiple devices risk losing customers.
What'’s suitable for one device may be
unacceptable for another. However,
the problem is that re-creating and
customizing data outputs for different
media and on different devices is very
resource-intensive and may eventually
become unmanageable.

Sun Translets: Two Steps Instead
of Three

XSLT is a standard that addresses the
problem of transformations between
the many proprietary and industry-ver-
tical XML vocabularies. It can also be
used to format documents for output to
different display devices (phone hand-
sets, PDAs) when using XML as a base
data storage format.

XSL Transformations are executed
using an XSLT engine, which typically
tends to be a large and complex pro-
gram. It reads in an XML file, reads in an
XSL stylesheet, loads the XSLT logic into
memory, and then applies the XSLT
logic to the XML document. This three-
step process is often a bottleneck for
wireless deployment to multiple de-
vices, losing valuable time for content
delivery.

Sun’s XSLT compiler simplifies the
transformation process. First, a Java
class known as a translet is produced
from an XSLT stylesheet. This translet
is then applied to the XML files that
use the original XSL stylesheet. This
technique has important advantages
of speed and size over the traditional
three-step method of applying style-
sheets. The speed advantage is that
step 1 — compiling the stylesheet into
a Java class — only has to be performed
once. The compiled translet can then

be applied to multiple XML docu-
ments.

The size advantage is that only the
XSL logic used by the stylesheet is
compiled into the translet. The rest of
the XSL language logic isn't needed.
For most stylesheets this reduces the
size of the application logic consider-
ably. XSLT engines weigh in at 700 to
800KB - translets may be only 10 to
50KB. Sun has donated their translet
engine to the open-source community,
with the result that the xalan XSLT
engine now incorporates translet logic.
The speed gains from using translets
make XSL more palatable as a technol-
ogy choice to address the problem of
content deployment to multiple wire-
less devices.

The smaller size of translets, com-
pared to using a full XSLT engine,
means that this is suitable for wireless
devices that incorporate J2ME (Java 2
Micro Edition) implementations. Sun’s
J2ME specification defines a Connected
Limited Device Configuration (CLDC)
that can be implemented by a handheld
wireless device. A CLDC device may
well have a processor of limited prowess
(in comparison to a desktop system)
and a memory footprint of between 128
and 512KB. This means that running a
full XSLT engine is out of the question.
However, a translet is much smaller and
can run in the tight memory confines of
a CLDC device.

The Downside of XSL
Notwithstanding the efficiency gained
when using translets, XSL can be an un-
appealing development tool because of
the complexity inherent in creating and
maintaining XSL stylesheets. XSL is a
templatic (template-based) language

that can confound software developers
who are used to the logic in their
programs being executed in a top-to-
bottom sequence. The fact that the tem-
plates in an XSL stylesheet can be
jumbled up into a different order, yet the
stylesheet still produces the same out-
put, is counterintuitive.

The complexity of the XSL language
can result in solutions that are difficult
to maintain. Adding to this problem is
that although XSL doesn’t mix presen-
tation with data, it does mix presenta-
tion with logic. As mentioned above,
logic expressed in XSL can be complex.
XSL skills are required by a Web
designer who wishes to change the
graphical output of a transformation.
Technologies such as JSP (JavaServer
Pages) or ASP (Active Server Pages) are
more similar to traditional program-
ming languages and as such may be
more suitable for ongoing mainte-
nance and code reuse.

Summary

In this article I've discussed the
compression techniques for XML that
are essential for the wireless transmis-
sion of XML documents. | also covered
the use of XSL, with and without
translet technology, to tailor XML base
data for multiple wireless devices. In
Part 2 I'll discuss other technologies for
wireless XML, such as VoiceXML, WAP
and WML, and HDML, as well as wire-
less techniques for signing and encrypt-
ing XML documents. ':’
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A build tool based on XML, using Java classes
A non Black & Yu Taneg

Ant 15 a build tool that provides a platform-independent alternative to shell
script—based build tools like make. Developed using Java classes and
based on XML, Ant preserves the “write once, run anywhere”

Java motto. With Ant’s plethora of built-in tasks and

pasy-to-follow documentation, it doesn’t take an
Ant guru to begin building with it.
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its built-in capabilities that can be used when building and

testing J2EE applications in WebSphere. We also demonstrate
how to extend Ant’s function to interact with IBM WebSphere
Application Server.

Ant and XML

The build process for an Ant user’s project is defined through an
XML buildfile. Since the buildfile is constructed with a common stan-
dard, it isn’'t necessary to learn — and adhere to — a new build tool syn-
tax XML also makes the buildfile very readable and self-explanatory.
This helps with the learning curve when you're getting up to speed
with the project’s build process.

Ant can be bundled easily with a software installation since it’s
supported on all Java-supported platforms and has a simple installa-
tion process. For example, code samples and tutorials that accompa-
ny application server software can also have Ant buildfiles to simplify
their build-and-deploy process.

Ant is task-driven, with each task implemented by a Java class.
Since it's based on Java, it's no longer necessary to maintain a build-
file per platform. Ant’s configuration file is constructed once and run
on any platform.

Ant provides a set of predefined tasks that make it quick and easy
to get started. However, Ant isn't limited to these tasks: it's extensible
through custom Java classes that implement a common interface. Not
only are the tasks extensible, but Ant provides interfaces for creating
custom build listeners.

A JAXP XML parser, along with a JDK (Java Developer’s Kit), must
be installed and configured on the machine that will be running Ant.
If WebSphere Application Server is installed, then both the XML pars-
er and the JDK are already configured. The Ant and the JAXP XML
parser installables are downloadable at http://jakarta.apache.org/
ant/index.html. Once downloaded and unpacked, only a few system
variables remain to be set up before you can run Ant.

T his article introduces the basic concepts of Ant and examines

Running with Ant

When installation is complete, Ant is invoked by typing “ant” at a
command prompt. Once invoked, Ant will locate a configuration file,
build.xml, in the same directory from which it was invoked. By speci-
fying the -find command-line parameter, Ant will attempt to locate
the build.xml file from the current directory and, if not found, from
each parent directory until the root directory has been searched. The
configuration file isn’t constrained to the name build.xml. Ant can be
pointed to any configuration file using the -buildfile <file_name>
command-line parameter.

The build.xml file is constructed with four main components (the

relationship between them is displayed in Figure 1):

1. Project: Each buildfile has one project. The project is a unit of work
that defines target(s), which consist of task(s). The project has three
attributes: name, default, and basedir. Only the default attribute is
required. The name attribute is a descriptive identifier for the proj-
ect. The default attribute defines the name of the target that will be
run by default when none is specified on the command line. The
basedir attribute defines a directory from which all path calcula-
tions are made. If no basedir is specified, it defaults to the directo-
ry containing the buildfile. The basedir attribute can be overridden
by a property with the name basedir.

2. Target: A target is a task or group of tasks that, when executed, do a
particular job. Targets can be dependent on other targets, specified
through the “depends” target attribute. This means that before the
target is executed, Ant will execute each dependent target first, and,
recursively, each of the dependent target’s dependencies. After the
dependencies have been executed, the tasks specified in the target
will be invoked in the order in which they were defined.
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3. Task: Each task corresponds to a Java class. A task can be a prede-
fined Ant task, an optional Ant task, or a custom task. A task can
have one or more attributes defined. These attributes can reference
property values, which are resolved at runtime before the task is
executed. All tasks have a name attribute that’s used when Ant
writes messages to a log.

4. Property (optional): A project can be associated with zero or more
properties, which are name/value pairs or sets of properties from a
file or resource that can be referenced in targets and tasks. The prop-
erties are defined via the property tag in the buildfile, or they can be
defined through the command-line invocation of the buildfile. The
value for the property provided at the command line will take prece-
dence over the value specified in the buildfile. Additionally, Ant pro-
vides access to all of the system properties without having to define
them as properties in the buildfile or on the command line.

Build.xml Example

Listing 1 is an example build.xml file. WebSphere Application
Server AE and AEs v4.0 install with tutorials for learning the various
aspects of application development on WebSphere (www.ibm.com/
software/webservers/appserv/doc/v40/aee/index.html). In the ad-
vanced tutorial a CMP entity bean is assembled and deployed onto
the WebSphere application server. For this example pretend the bean
was altered and needs to be redeployed onto the server.

The project, named CMP11, defines the default target as do_all.
When Ant is invoked without a specified target name, the do_all target
is executed. This target doesn't define any tasks, but it does list depen-
dencies. Before any of the tasks defined in the target are invoked, these
dependencies will be invoked, and in the order in which they're listed:
cleanUp, init, preDeploy_ejb, ejbDeploy, and, finally, hotDeploy.

Referenced throughout the project’s targets and tasks are several
properties that have been defined for this build. The properties define
directory paths and names once, rather than in multiple locations
throughout the project’s targets and tasks. This minimizes the num-
ber of changes required when the source files are moved or when
names are altered.

Notice that the hdDir property makes a reference to the “WAS_
HOME” property. While the property isn't defined in the buildfile, it is
passed in on the command line via the -D<property_name> parame-
ter so a system environment variable can be used to set it (see Figure
2). The last property defined uses the environment attribute of the
property tag. This property is assigned the name “system” and allows
all of the system environment variables to be accessed by system.<en-
vironment_var_name> in the targets and tasks.

The cleanUp target uses Ant predefined tasks to remove any direc-
tories and files that may be left over from previous runs of the build.
The init target sets up the file system for the remainder of the build. It
also uses several of Ant’s predefined file system tasks such as copy and
mkdir to manipulate the directories and files to initialize the project.

The preDeploy_ejb target consists of two tasks: compiling the source
files and jarring the resulting class files with their deployment descriptor.
Itis invoked by Ant after the init target has completed. The first task spec-
ified in this target compiles the source files into a build directory that was
created by the init target. The second task jars these compiled files into a
JAR directory created by the init target. Since the preDeploy_ejb target
relies on both of these directories being created by init, it has defined the
init target as a dependency. Ant, however, is sophisticated enough to
know that the init target was already executed as a dependency to the
do_all target and therefore the init target is not invoked twice.

After the predeployment is finished, the ejbDeploy target is invoked.
This target uses the exec task to invoke the ejbDeploy tool installed with
WebSphere Application Server. This tool generates the deployment code
for the specified .jar file — in this case the .jar file created during the pre-
deployment. Since it generates deployed code from the .jar file created
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#lin the preDeploy_ejb target, the ejbDeploy
target has preDeploy_ejb as a dependency.

The following example of the jar task cre-
ates a .jar file that includes all files speci-

i The final target to be invoked is the
hotDeploy target, which specifies two cus-

fied in the nested fileset:

tom Ant tasks and a predefined copy Ant
task. The two custom tasks involve stop-
ping and starting an enterprise module
that's specified as a project property at the

Jar jarfile="${dist}/ ${app_nane}.jar">
<fileset dir="${build}/ $app_nane}"
i ncl udes="**/* class" />
Jjar>

beginning of the buildfile. After stopping
the module, the new deployed .jar file is

Extending Ant

copied into the specified installed applica-
tion folder and the module is then restart-
ed. The hotDeploy function of the Web- TargetA\
Sphere Application Server reloads the EJBs

Ant can be extended beyond built-in
tasks with custom tasks and custom build
listeners. Both are developed by extending
the Ant framework. Let’s investigate this in

specified in the new deployed .jar file. more detail.
Built-in Ant Tasks and Structures = Writing Custom Ant Tasks

Ant provides a set of powerful, built-in o Every task in Ant, including built-in tasks,
tasks ready for use. We've seen some of [®) isimplemented as a Java class. Users can cre-
them in the sample build.xml file. Let’s take 8 ate a custom Ant task by creating a Java class
a closer look. that extends the class org.apache.tools.-
» javac: Searches the source directory TargetZ depends :"TargetA" ant.Task. In addition, the following methods

recursively for Java source files and

target directory. The javac task compiles
a source file only when there is no corre-

apache.tools.ant.BuildException. The ex-
ecute method needs to be overridden to

are usually required for simple tasks :
compiles them into Java class files in the Task e public void execute(): Throws org.-
0
)
O

sponding class file or the source file is
newer than the class file.

perform the task.

T Bty 1 the custon sk sttt et
« exec: Provides a way to call operating sys- IAEUMIINIENS attr): If the custom task has attributes, a set-

tem commands within Ant. Users can

ter method is required for each attribute of

specify which command to execute based
on OS type. In the sample build.xml file,
ejbdeploy.sh is invoked on non-Windows
platforms while ejbdeploy.bat is invoked
on Windows platforms.

» fileset: Not a task, rather an element that
specifies a set of files. A fileset element
can be nested in other tasks that operate
on a selected set of files. A fileset element
uses “includes” and “excludes” attributes to select files that (1) match
a pattern, (2) don't match a pattern, or (3) match one pattern and not
another. The patterns supported by Ant include “*, *?, and “**”. The
character “*" is used to match any number of characters in the file-
name; ‘?’, to match any one character in the filename; “**”, to match
any levels of directory in the complete path of the files. The following
example fileset element specifies all XML files under the source
directory with names that don’t begin with “test”:

<fileset name="non test_xm" dir="${src} id="xns"
i ncl udes="**/*. xnm"
excl udes="**/test*.xm"/>

« copy: Copies a file to another file or a set of files to a directory. When
copying a set of files, the set is specified by using the nested fileset ele-
ment(s). A file is copied only when the source file is newer than its tar-
get or the target doesn't exist. The following demonstrates the copy task:

<copy todir="${buil d}/ META- | NF'>
<fileset dir="${source}/ META | NF'/>
</ copy>

e jar: Creates a .jar file. A user can include and/or exclude files from
the .jar file via attributes of the jar task or nested fileset elements.

the task. The setter method should be
named ‘set'<Attrname> where <Attrname>
is the capitalized name of the attribute. At
runtime Ant introspects on the Java class to
determine the type of the attribute and con-
verts the string in the buildfile to the proper
type. For example, if the <attrType> is
Boolean, Ant will convert the string “true,”
“yes,” or “on” to the Boolean value true. See
the Ant documents for more detail.

* public Object create<Element>() or public void add<Element>-
(<Element> 0): If the custom task allows nested elements, either a
‘create’<Element> method or an ‘add’<Element> method is re-
quired for each possible nested element where <Element> is the
capitalized type of the nested element. If Ant encounters a nested
element <Element> in the custom task while parsing the buildfile,
Ant will look for the corresponding add<Element> or create-
<Element> in the Java class via introspection. For example, a fileset
element can be nested in the built-in task copy. The Java class that
implements the task copy defines method public void addFile-
set(FileSet set).

When Ant parses a project and locates a custom task, Ant will
generally:
1. Create an instance of the implementation class.
2. Invoke the ‘create’<Element> or ‘add’<Element>
method for each nested element of type <ele-
ment> when the buildfile is parsed.
3. Invoke the ‘set’<Attrname> methods for gy

attributes named <attrname> at i

runtime.
4. Invoke the ‘execute’ method ‘.
hen th ki . =
when the task is executed M____,‘
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# Touseacustom task inaproject, you have two options. The first is to use
taskdef element to define the custom task in the scope of the project. This
element has two attributes: the name of the task and the implementation

*=Class for the task. The second option is to add the name/value pair of the

task name and the class name in the ‘defaults.properties’ file located in the
$ANT_HOME/lib/ant jar. This option makes the custom task available to all
projects. In either case the Java implementation class needs to be included
in the classpath at runtime. The following shows an example taskdef ele-
ment and a sample entry in the ‘defaults.properties’ file. The taskdef ele-
ment defines a custom task ‘StopWSAppServer’ in the scope of a project:

<taskdef name="S opV&AppSer ver" cl assnane=
"org. apache. t ool s. ant . t askdef s. opti onal . ej b. S opVAppSer ver"/ >

The following entry in the ‘defaults.properties’ file defines the task
‘StopWSAppServer’ for all projects.

st op\WBAppSer ver =or g. apache. t ool s. ant . t askdef s. opt i onal . ej b. St op\WBAppSer ver

Listing 2 is an example of a custom Ant task named stopWs-
AppServer. The task stops a specified application server in WebSphere
Application Server AE 4.0. The stopWSAppServer task requires two
attributes: nodeName and appServerName. The methods setNode-
Name and setAppServerName are invoked by Ant to set the two attri-
butes. The execute method is invoked when the task is executed.

Writing Custom Ant Build Listeners

Events can be generated by Ant at certain points when processing
buildfiles. Custom listeners can be created and attached to an Ant
build process to receive and process these events. Custom build lis-
teners can create custom logs, send e-mails when the build has prob-
lems or when it’s complete, or integrate Ant with a GUI or IDE.

The events generated by Ant are org.apache.tools.ant.BuildEvent
objects. The BuildEvent object provides access to information about
the project and its components via the following methods:

java.lang.Throwable getException()

java.lang.String getMessage()

int getPriority()

Project getProject()

Target getTarget()

Task getTask()

To create a custom Ant listener, the following listener interface
must be implemented: org.apache.tools.ant.BuildListener. The Build-
Listener interface defines the following methods:

public void buildFinished(BuildEvent e)
public void buildStarted(BuildEvent e)
public void messagelLogged(BuildEvent e)
public void targetFinished(BuildEvent e)
public void targetStarted(BuildEvent e)
public void taskFinished(BuildEvent e)
public void taskStarted(BuildEvent e)

Custom buildListeners are attached to an Ant process via two meth-
ods: the addBuildListener method on a Project object and via the com-
mand line. The following is an example of how to attach a BuildListener
to the Ant process via the command line with the “listener” option.

ant -listener org.apache.tool s.ant. X Logger

The XMLLogger is a listener installed with Ant that outputs log
messages in XML format. The default listener displays the messages
to the standard output.

Listing 3 is an example of a simple custom Ant BuildListener. In
this example the listener displays messages during the build to the
standard output and sends an e-mail when the build has completed.

In conclusion, Ant is under continuous development. The next
major release, Ant 2.0, will continue to improve on the three main
characteristics of Ant: simplicity, understandability, and extensibil-
ity. It will provide better GUI support and integration with IDE
tools. All tasks will be documented in XML files using a common
DTD, which will make the tasks easier to understand. Ant 2.0 will
make writing custom tasks easier by defining a clear contract
between custom tasks and Ant, providing support for user-defined
data types, and more. ':Q
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LISTING J¥ Example buildfile: Build.xml

<proj ect
nanme="CWP11" default="do_all" basedir=".">

<l-- set up project properties -->
<property nanme="src_Dir" value="."/>
<property

nane="bl d_Dir" value="${src_Dir}/build"/>
<property name="jar_Dir" value="${src_Dir}/jars"/>
<property nanme="appNane" val ue="cnpll"/>
<property nane="appServer" val ue="Default Server"/>
<property nane="nodeNane" val ue="|BM 20MCHEI XUG'/ >
<property

name="hdDi r"

val ue="${ WAS_HOME}/ i nst al | edApps/ CnpApp. ear"/ >
<property environnent="systenl/>

<t ar get

name="do_al | "

depends="cl eanUp, init, preDeploy_ejb, ejbdeploy, hotDeploy"/>
<!-- Renove the build directory left fromold build -->

<target name="cl eanUp">
<delete dir="${bld_Dir}"/>
<delete dir="${jar_Dir}"/>

</target>
<l-- Ceate the build directory structure used by conpile -->
<l-- and copy the deploynent descriptors into it-->

<target name="init">
<nkdir dir="${bld_Dir}"/>
<nmkdir dir="${bl d_Dir}/META- I NF"/>
<nmkdir dir="${jar_Dir}"/>
<copy todir="${bl d_Dir}/META- | NF">

<fileset
dir="${src_Dir}/META- I NF"></fil eset>

</ copy>
</target>
<!-- Prepares source files for deploynent: -->
<!-- conpiles ejb source into build directory, -->
<l-- jars the conpiled classes -->
<target nane="preDepl oy_ejb" depends="init">

<j avac

srcdir="${src_Dir}"
destdir="${bld_Dir}"
ext di rs="${system WAS_EXT_DI RS} "/ >
<j ar
jarfile="${jar_Dir}/ ${appNane}.jar"
basedi r="${bld_Dir}"></jar>
</target>
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<I-- Cenerate depl oyed code for ejbs via ejbDeploy -->
<t ar get

nane="ej bdepl oy" depends="preDepl oy_ej b">

<exec

execut abl e="ej bdepl oy. bat "
os="W ndows NT, W ndows 2000">
<arg
line="${jar_Dir}/${appNane}.jar c:\tenp
${jar_Dir}/ Depl oyed_${appNane}.jar">
</ arg>
</ exec>
<exec
execut abl e="ej bdepl oy. sh"
os="Al X, SunGCS, HP-UX, Linux">
<arg
line="${jar_Dir}/${appNane}.jar /tnp
${jar_Dir}/ Depl oyed_${appNane}.jar">
</ arg>
</ exec>
</target>

<!-- Copy the deployed jar to the -->
<!-- WS installed app dir for hot deploy -->
<target nane="hot Depl oy">
<st opWBAppSer ver
nodeNane="${ nodeNane}"
appSer ver Name="${ appServer}"/>
<copy
file="${jar_Dir}/Depl oyed_${appNane}.jar"
tofile="${hdDir}/${appNane}.jar"/>
<st art WsAppSer ver
nodeNane="${ nodeNane}"
appSer ver Nanme="${ appServer}"/>
</target>

</ pr oj ect >

LISTING J2&) Example WebSphere Application Server custom task

package org. apache. tool s. ant.taskdefs. optional . ej b;

import org.apache. tool s. ant. Bui | dExcepti on;
import org.apache. tool s. ant. Task;

import org.apache.tools. ant.taskdefs. Execute;
inport java.io.*;

/1 A custom task needs to extend the
/'l org.apache.tool s.ant. Task cl ass.
public class StopWsAppServer extends Task {

String nodeNane = "";
String appServerNane = "";

/] Setters for the two attributes:

/1 nodeNane and AppServer Nane
public void set NodeName(String arg) {
nodeNane = arg;

}
public void setAppServerNane(String arg) {
appServer Name = arg;

/1 Do the work
public void execute() throws Buil dException {
i f (nodeNane.length() == 0) {
System out . printl n(
"M ssing the Node Name. "
+ "Please specify the name of the node "
+ "the application server resides on.");
throw new Bui | dExcepti on(
" St opWBAppServer failed. M ssing Node Nane.");
}
i f (appServerNane.|ength() == 0) {
System out. printl n(
"M ssing the Application Server Nane.
+ "Please specify the nane of the application”
+ "server you want to stop.");
throw new Bui | dExcepti on(
" St opWBAppServer failed. "
+ "M ssing Application Server Nane.");
}

StringBuffer appServer =
new StringBuffer("ApplicationServer stop {/Node:");
appSer ver . append( nodeNane) ;
appSer ver . append("/ Appl i cati onServer:");
appSer ver . append( appSer ver Nane) ;
appServer. append("/}");

String[] command = new String[3];

String osNanme = System get Property("os. nane");
if (osName.indexOf ("W ndows") >= 0)

comrand[ 0] = "wscp. bat";
el se

command[ 0] = "wscp.sh";
command[1] = "-c¢";
command[ 2] = appServer.toString();

try {
Execut e. runConmand(t his, command);
} catch (Exception e) {
t hrow new Bui | dExcepti on(
" St opWBAppSer ver task fail ed.
"Coul d not execute command:
+ command] 0]
+ " -c "
+ command] 2]
+ €e);

L

}
}
}

LISTING JXJ) Example Ant BuildListener

package com i bm ant. exanpl e. bui | dl i st ener;

import org.apache.tool s.ant.*;
inmport java.io.*;

/1 A custom |istener needs to inplenment the
/] org.apache.tool s.ant.Buil dLi stener interface
public class Mil SenderBL

i mpl ements org. apache. t ool s. ant. Bui | dLi st ener {

public Mail SenderBL() {
}

public void buildStarted(Buil dEvent e) {
System out. println(

"Build Started:
}

public void buil dFini shed(Buil dEvent e) {
System out . printl n(
"Build Finished: " + e.getProject().getNane());
Systemout.println("Sending mail ....");

+ e.getProject().getNanme());

// Try to send a nmil nessage
try {
org. apache.tool s. mai | . Mai | Message nmsg =
new or g. apache. t ool s. nai | . Mai | Message(
"<I NSERT STMP SERVER NAME HERE>");
nmsg. fron( " bui | d@yconpany. conl') ;
nsg. t o( " sar ah@ryconpany. conl') ;
neg. set Subj ect ("Ant Build Conplete");
PrintStream out = nsg.getPrintStream();
out.println("Build is Conplete.");
nsg. sendAndCl ose();
} catch (Exception excpt) {
System out . println(
"Could not mail message ..." + excpt.toString());
}

}

public void targetStarted(Buil dEvent e) {
System out. println(
"Target Started: " + e.getTarget().getNane());
}

public void targetFi ni shed(Buil dEvent e) {
System out . printl n(

"Target Finished: + e.getTarget().getName());

public void taskStarted(Buil dEvent e) {
System out. println(
"Task Started: + e. get Task() . get TaskNane());

}

public void taskFini shed(Buil dEvent e) {
System out . println(
"Task Finished: " + e.getTask().getTaskNane());
}

public void nmessagelLogged(Buil dEvent e) {
}
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AClientforTestingServer-Side
XMLApplications

Q Imost every industry today has B2B exchanges that enable businesses to improve the efficiency of some process or
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communication with customers, partners, or suppliers. The open and public exchanges that exist today will be
replaced tomorrow with Web services, which allow direct communication between two businesses.

|
What these two communication
methods have in common is that both
receive and reply using XML. If you
aren’t writing these communication-
enabling types of applications today,
you very well may be in the future.
This article demonstrates how to:
« Write a reusable tool for testing these
types of applications.
e Authenticate with password-protect-
ed servers.
e Use the JDOM API.
» Extend the tool to make it more useful.

Overview

One of the problems you run into
when you’re writing communicative
applications like these is that you need
to know that you're sending and receiv-
ing proper data. Most of the projects I've
worked on recently are just these types
of applications — and | quickly found
that | needed to determine two things:
(1) the validity of the data being
returned, and (2) whether the server was
handling the incoming data properly.

The first — determining that the serv-
er is returning proper data - is very sim-
ple in its purest form: a request can be
made via the GET method and most cur-
rent browsers will render the XML that
the server responds with. Although test-
ing the validity of the response data is
easy using a GET request, it is more
important to know that it is responding
that way as a result of being invoked
with an actual request containing XML.

Which leads me to the next point,
testing to make sure your server applica-
tion is handling the incoming XML doc-

uments properly. What this really means
is that you want to know that your appli-
cation will handle an incoming XML
document, and that it will perform
properly. By invoking your application
with XML, you can test whether, given
good input, your application will re-
spond properly and, given bad data,
whether it will behave in the manner
you anticipate.

| knew this wouldn't be the last appli-
cation to require my testing the sending

and receiving of XML, so | decided to write
a generic tool to facilitate the process.

The Tool

The tool itself is simple, and I've
oversimplified it by putting almost all of
the client code in one class. First let’s
have a look at the user interface, shown
in Figure 1.

Asyou can tell, it's a very simple appli-
cation - a button to allow you to choose
an XML document, a place to type in a
URL, a text box to display the results from
the server, and a button to initiate the
POST. A look at the code in Listing 1 gives
you the following methods:

private void get XM.F I e() & private void
post Dat a()

The method getXMLFile is called as a
result of clicking on the XML File button.
The method’s only purpose is to pop
open a FileChooser Dialog (see Figure 2)
that allows you to specify the XML docu-
ment you want to use for your test.

The postData method is what actual-
ly does the most work — too much work
for an individual method, but, for sim-
plicity, all the really important code is in
one place. We start by getting an instance
of a DOMBuilder and calling the build()
method, passing in the File object for our
XML file. We then make a connection to
the server identified in the URL text field
of the user interface. This is accom-
plished with the HttpURLConnection
class in the java.net package.

After establishing our connection, we
get to use a nice class provided by the
JDOM API, the XMLOutputter class! First
we instantiate an OutputStreamWriter,
passing the HttpURLConnections get-
OutputStream() as a parameter to the
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constructor of the OutputStreamWriter.
We then create an instance of the XML-
Outputter class with a string representing
the indent we want to use, in this case a
“\t” for tabs and a boolean indicating
that we'd like to use new line characters.

Now that we have that stuff set up,
we need to associate our XML document
object with our outputter. The method
to do this is output(Document theDoc-
YouWantToWriteOut, OutputStreamthe-
ActualOutputStream). After calling the
output() method and a quick call to
flush(), we're ready to start getting input
back from the server.

The code for this is nothing new, so
I’ll only touch on it by saying that we're
getting the input stream from HttpURL-
Connection and that you can examine
all this code by downloading the source.

What we've accomplished here is an
easy way to post an XML file to a server
and display the results in a text box. For
testing purposes I've written a servlet
that pretty much echoes the content of

= 0] %

FIGURE 1 Screenshot of the main application

—
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FIGURE 2 The FileChooser
|- x|
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FIGURE 3 DialogAuthenticator

the XML document submitted by the
client. The servlet adds a node to the
document named SERVER_TIME, which
contains a date-time stamp as the text of
that node.

The code for the doPost() method is
shown in Listing 2. The code for the
servlet is simple and can also be exam-
ined in Listing 2 or by downloading the
source code from this article.

Authenticating the Use of the

Authenticator Class

One problem with these applications
is that they’re generally password pro-
tected - in order to access them you
need to be authenticated. Thankfully,
Java makes it easy to do this. In the
java.net package is an Authenticator
abstract class that you can subclass to
create a graphical interface that allows
users to provide their credentials for
authentication. The code to do this
same thing can be found in Chapter 7,
“Retrieving Data with URLs,” of Java
Network Programming, 2nd Edition, by
Elliotte Rusty Harold (O’Reilly).

A simple overview of this class, right
from the JavaDoc, is as follows:

The class Authenticator represents
an object that knows how to obtain
authentication for a network con-
nection. Usually, it will do this by
prompting the user for information.

Applications use this class by creating
asubclass, and registering an instance
of that subclass with the system with
setDefault(). When authentication is
required, the system will invoke a
method on the subclass (like getPass-
wordAuthentication). The subclass’s
method can query about the authen-
tication being requested with a num-
ber of inherited methods (getRe-
questingXxX()), and form an appro-
priate message for the user.

So, as you can see by the code below,
we have the following constructor and
methods:

private void show()
publ i ¢ Passwor dAut henti cati on
get Passwor dAut hent i cat i on()

Those methods, as well as two inner
classes that handle the OK and Cancel
responses (again, right from Java
Network Programming), are all that’s
really required to add authentication to
this application. The Authenticator will
prompt you for credentials only when
the site you're trying to access requires
it, as shown in Figure 3.
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Extending the Tool
As | mentioned, the tool itself is very

basic, and is useful for testing XML-

based applications. And there are quite

a few ways that you can turn this appli-

cation into a more effective testing tool.

For example :

¢ You could change the file chooser to
point to a directory and load all the
XML documents in that directory to
be posted to the server.

¢ Instead of loading static XML docu-
ments from a directory, you could
write a Message Creator type class
that builds XML messages with real
data. Doing this doesn’t prevent you
from reusing the tool with other
applications. All you have to do is
write a Message Creatable interface
and implement a new Message
Creator for every new application you
need to test.

* You could use threads to make simul-
taneous posts to the server to test
real-life loads. This could be com-
bined with the previous suggestion to
really test how your application will
handle incoming requests.

The JDOM API

This tool was written using the
JDOM (www.jdom.org) beta 6. How-
ever, none of the methods used in this
application were deprecated in the beta
7 release of the JDOM API. That said,
let’s look at some of the classes and
methods being used.

For starters, were using the org.-
jdom.Document class, which defines

the methods for manipulating an XML
document. | make more use of this class
in the sample servlet that I've included.
The method I'm using is getRoot-
Element().

The next class | use, the Element class,
is analogous to a node in an XML docu-
ment or an “element” in the document.
The method addContent() is used in the
Element class to add text to an element;
those elements can then be added to
other elements through the addContent()
method, or to a document object.

As already mentioned, I’'m using two
other classes, a DOMBuilder and an
XMLOutputter. Together these classes
allow you to (1) create a Document
object from various types of inputs and
(2) write a Document object out, re-
spectively.

Overall, the JDOM API is extremely
easy to use; | may have made it seem
more difficult than it truly is. The
authors of JDOM have done a great job
of creating a simple and effective API for
working with XML.

Conclusion

As you can see, testing an XML-
based server-side application is fairly
straightforward and can be accom-
plished rather easily. The basic tool,
combined with one or more of the sug-
gestions for extending the tool, should
help speed up the process of building
and debugging server-based XML ap-
plications. Q¥
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LISTING ) private void getXMLFile() & private void postData()

private void get XM_Fi |l e()

fil eChooser. setFil eSel ecti onMbde(JFi | eChooser. FI LES_ONLY) ;
= fil eChooser. showOpenDi al og(t hi s);

{
JFi | eChooser fil eChooser
int result
if(result
xmFile = null;
el se
xmFile =
}

private void postData()
{
try
{

Docunent document =

docunent =
i f (docunent

{

I'= null)

post URL =
URL url =

== JFi | eChooser . CANCEL_OPTI ON)

fil eChooser. get Sel ectedFile();

nul | ;
DOMBUI | der bui | der = new DOMBuI | der (f al se);
bui | der. bui I d(xm File);

url Fiel d. get Text();
new URL(post URL);
Systemout.println("after
Ht t pURLConnection url Con =
(Htt pURLConnecti on)url . openConnection();
ur | Con. set DoQut put (true);
Qut put StreamViter out =
Qut put StreamWiter(url Con. get Qut put Stream());
XM.Qutputter outputter =

new JFi | eChooser ();

new URL(...");

new

new XM.Qut putter("\t", true);

www. XML-JOURNAL com



out put t er. out put (docunent, out);

out. flush();

StringBuffer sb = new StringBuffer();

I nput Stream in = url Con. get | nput Strean();
Buf f er edReader br = new Buffer edReader
(new | nput StreanReader (in));

String |ineC Text;

try
whil e((lineCf Text = br.readLine()) !'= null)
{
sb. append(li neCf Text);
}
cat ch( Exception e)
{
t ext Area. append(e.toString());
}
t ext Ar ea. append(sb.toString());
}
}
cat ch(Exception e)
{
Systemout.println(e.toString());
}

}

LISTING 3 doPost method in servlet

public void doPost(HttpServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, |OException

{
PrintWiter out = new PrintWiter
(response. get Qut put Strean());
DOMBUI | der buil der = new DOMBuI | der (fal se);
Docunent out goi ngDocunent = nul | ;
try
{
I nput Stream i nput Stream = (j ava.io. | nput Stream
request. getlnput Strean();
try
{
/*
replace this code with code that calls your
application
specific code, perhaps an app controller.
out goi ngDocunent =
messageControl | er. handl eMessage(i nput Strean);
*/
Docunent docunment = buil der. buil d(i nput Stream;
El ement root = documnent. get Root El enent ();
El ement newRoot = root;
El ement el enent = new El enent (" SERVER_TI ME") ;
el enent . addContent (new java. util.Date().toString());
newRoot . addCont ent (el ement) ;
out goi ngDocunment = new Docunent ( newRoot ) ;
}
catch(org. jdom JDOVExcepti on jdonExcepti on)
{
out goi ngDocunent = bui | dEr r or XM_Docunent
(j donExcepti on. get Message());
}
catch(Exception e)
{
out goi ngDocunent = bui | dEr r or XM_Docunent (e. get Message());
}
finally
{
response. set Cont ent Type("text/xm ; charset=UTF-8" );
XM.Qut putter outputter = new XM.Qutputter("\t",true);
out put t er . out put (out goi ngDocunent, out);
out. flush();
out.cl ose();
}
}
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TransformingXVILDocuments
INtoHTML

he power and elegance of XSLT — the Extensible Stylesheet Language for Transformations — stems from its ability to
T transform XML documents into other output formats like HTML, fulfilling one of the original promises of XML: sepa-
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rating content from presentation.

|

XSLT is particularly powerful because
a single stylesheet can format all the
XML documents conforming to a DTD
into HTML for publication on aWeb site.
The stylesheet can also be used to auto-
matically generate such features as a
hyperlinked table of contents, the build-
ing of which requires substantial manual
work without XML.

XSLT is also elegant, because if you
need to reformat all the pages in your
Web site, for instance, you need to
change the code in only one place, the
stylesheet, so long as your source docu-
ments are in XML.

Written primarily for content authors,
technical writers, Web designers, and
other nonprogrammers, this tutorial aims
to demonstrate some of XSLT’s power and
elegance in separating content from pres-
entation and in automatically generating
narrative-oriented HTML documents
while showing you how to create progres-
sively more complex template rules —
rules that are at the core of XSLT.

Review: The Template Rule

In its most basic form an XSLT
stylesheet uses what are called template
rules to match nodes in an XML docu-
ment and transform them into another
format. A template rule is an XSL ele-
ment that matches a node in the XML
source document and typically applies
an output format, such as HTML, to it.

For example, say you have the following
simple XML document:

<?xm version="1.0"?>

<document >

<body>You' ve probably heard the
propaganda by now XM bl esses you
with a way to separate content from
present ati on. </ body>

</ docunent >

You can use a template rule to find
the children of the root element and to
format its contents in HTML for presen-
tation. Here’s a template rule that does
just that:

<xsl :tenpl ate match="/">
<htm >
<body>
P><xsl: appl y-tenpl ates/>
</ p>
</ body>
</htm >
</xsl :tenpl ate>

In this 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="docu-

ment”>. 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. I’ll expand
on this concept below.

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 only one
child of the <document> node in our
XML file, <xsl:apply-templates> suffices
to print the meager contents of the file. If,
however, the <document> element con-
tained more children, <xsl:apply-tem-
plates> would print all of them out, too,
and we'd want additional template rules
to control how they’re formatted.

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. First, we need to add an XML pro-
cessing instruction to the top of the style-
sheet. Second, we must wrap the template
rule with the <xsl:stylesheet> element,
which all XSL stylesheets require as their
top-level element, and set a namespace
for it (note that some versions of Internet
Explorer and the MSXML parser may
require a different namespace; see http://
msdn.microsoft.com/ and the Unofficial
MSXML XSLT FAQ at www.netcrucible.
com/xslt/msxml-fag.htm for details):

<xm version="1.0"?>
<xsl : styl esheet xnfins: xsl=
"http:// v w3. or g/ 1999/ XSL/ Tr ansf or nf
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version="1.0">
<xsl:tenpl ate match="/">

<htni >
<body>
<p><xsl : appl y-
tenpl at es/ ></ p>
</ body>
</htm >

</xsl:tenpl ate>
</ xsl : styl esheet >

We now have a minimal stylesheet that
will convert our XML source to HTML. To
view the output in Internet Explorer 5.5 or
later, we first need to make a change to the
XML source document: it must include a
stylesheet processing instruction (ap-
pended after the XML processing instruc-
tion) that references our new minimal
stylesheet. In this case it’s located in the
same directory as the source file, as the
path in the href attribute’s value testifies:

<?xm version="1.0"?>

<nh: styl esheet type="text/xsl" href=
"ny_styl esheet . xsl " ?>

<docunent >

<body>You' ve probably heard the
propaganda by now XMW bl esses you
wth a way to separate content from
presentati on. </ body>

</ docunent >

Let’s expand our minimal stylesheet
to do a few more things. First, we’ll mod-
ify our template rule to output the body
element specifically (as opposed to all
the children of the root element); sec-
ond, we'll add a link to a Cascading Style
Sheet that specifies the visual properties
of our HTML formatting:

<xnm version="1.0"?>
<xsl : styl esheet xnins: xsl =
"ht tp:// v wa. or g/ 1999/ XSL/ Tr ansf or nf
version="1.0" >
<xsl : tenpl ate match="docunent">
<htni >
<head>
dink rel=
"styl esheet" type=
"text/css" href=
"doc. css"/>
</ head>
<body>
<p><xsl : val ue- of
sel ect ="body"/ >/ p>
</ body>
</htm >
<Ixsl:tenpl ate>
</ xsl : styl esheet >

This stylesheet first matches the root
node explicitly by name (document),
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 | also
added a link to a CSS file in the same
directory as the XSLT stylesheet. The
CSS file contains the code in Listing 1
(all listings can be found at www.sys-
con.com/xml/sourcec.cfm). In this
example only a few of the CSS rules are
used, but the rest of them will be put
into play as we expand our rudimentary
stylesheet to process a more complex
XML document.

Using CSS to complement XSLT is a
powerful strategy for building Web
pages — a strategy that splits presenta-
tion into what | call formatting and
styling. Formatting can be seen to
include basic HTML markup like head-
ings, horizontal rules, lists, and the like.
Styling, meantime, defines the visual
properties of markup: its colors, sizes,
widths, margins, bullet types, and so
forth. Separating visual styling from for-
matting gives you a way to make whole-
sale design changes to a Web site with-
out having 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 stylistic changes in one
file, the Cascading Style Sheet.

Building a Complex Stylesheet

This section builds on the review
above to create an XSLT stylesheet that
will transform any document that con-
forms to our DTD into an HTML docu-
ment. We'll create the stylesheet from
the top down, step by step, explicating
most of the template rules as we go.

Consider the generic XML document
in Listing 2.

The document is based on the DTD
in Listing 3. (This DTD is very loosely
based on a scaled-down version of the
TEI Lite DTD with some XHTML and
other customizations thrown in; it’s
been constructed to demonstrate the
XSL transformations in this tutorial and,
unlike TEI Lite, isn't suitable for other
uses. For information about TEI Lite see
www.tei-c.org/.)

The XSLT stylesheet in Listing 4 is
also based on the DTD. Why bring a
DTD into this discussion? The answer is
that it's best to build the stylesheet
based on your DTD to ensure that all
elements and attributes are processed
fully and according to your require-
ments. The DTD provides the cues by
which you build your stylesheet. That is,
to build a suitable stylesheet — one that
processes all the elements and attri-
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Separating visual styling from formatting

gives you a way to make wholesale design changes
to a \Web site without having to change

the formatting code in every HTML document
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butes in your XML document fully and
appropriately — you should develop your
stylesheet based on your DTD, noton an
XML document alone. For more infor-
mation about analyzing DTDs to devel-
op stylesheets, see Chapter 21, “DTD
Analysis,” in The XSL Companion, by
Neil Bradley (Addison-Wesley).

Let’s start building the stylesheet.
Since XSL stylesheets are themselves
XML documents, they should generally
begin with an XML processing instruc-
tion as their first line: <?xml ver-
sion="1.0"?>. The next line contains an
optional document type declaration for
the stylesheet to specify the stylesheet’s
root element, xsl:stylesheet. I'm includ-
ing the document type declaration in
our stylesheet because | want to declare
several general entities as an internal
DTD subset for use in the stylesheet.
(Recall that general entities let you
replace an entity with its value; that is,
wherever the entity pub.date appears in
the stylesheet as text, it is replaced by its
value as defined in the entity declara-
tion, here February 8, 2002.)

<! DOCTYPE xsl : styl esheet [

<IENTI TY pub. date "February 8, 2002">
<IENTI TY ndash "--">

<IENTI TY nbsp "&#160; ">

1>

The root element for an XSLT style-
sheet must be either xsl:stylesheet or
xsl:transform. The xsl: prefix before style-
sheet and transform is the customary
XSL namespace; all the XSL elements are
in the www.w3.0rg/1999/XSL/Transform
namespace, which must be referenced
as the value of the xmiIns:xsl attribute of
the xsl:stylesheet root element, as I've
done here (see the chapter titled “XSL
Transformations” in O’Reilly’s XML in a
Nutshell for additional information
about the namespace):

<xsl : styl esheet xnfins: xsl =
"http: // wan w8. or g/ 1999/ XSL/ Tr ansf or
versi on="1.0">

Next, | set the output method to
HTML and include a reference to the
HTML version | want to use:

<xsl : out put net hod=
"htm" doct ype-public="-//V8Cd /DID
HM 4.0 Transitional //EN'/>

Creating an HTML Container

Now, bringing a simple template-
matching rule into play, we begin build-
ing the HTML skeleton for the output file:

<xsl :tenpl ate natch=
"docunent">[ ... HTM. SKELETON
QXE ..] < xsl:tenpl ate>

This template rule selects the XML
document’s root element, <docu-
ment>, and circumfuses it with HTML
code, forming a skeleton that will con-
tain the body of the XML document. In
the case of this stylesheet, the skeleton
is in the form of a header, a content
area, and a footer.

In the header I've used an XSL ele-
ment — <xsl:value-of select="docinfo/-
title”/> — to select the title of the XML
document and to output it in the title slot
of the HTML document that I’'m building.

Notice, too, that between the HTML
<head> tags I've also created an HTML
link to a Cascading Style Sheet, which
contains as much of the styling informa-
tion for my HTML formatting as possible:

dink rel ="styl esheet" type=
"text/css" href="doc.css"/>

In the next XSL command | again
select the value of the <title> tag in the
XML document, this time for use as a
headline atop the HTML document:

sl : val ue-of sel ect=
"docinfo/title"/>

Skip over the rest of the HTML code
in the header now and bore into the con-
tent area until you find the next com-
mand prefaced by the XSL namespace:

<xsl : appl y-tenpl ates sel ect ="body"/>

This template rule selects the entire
content of the body element in the XML
document, processes it according to the
other template rules in the stylesheet,
and outputs the result at the point of this
command inside the HTML container
that we built when we matched on the
root element earlier.

Formatting the Body
To format the body of the XML docu-

ment, my stylesheet includes a template
rule that selects the body element:
<xsl:template match="body”>. This
template does three things:
1. Itinserts a Table of Contents headline.
2. It calls another template that dynam-

ically builds a table of contents.
3. It processes all <divl> elements.

The <xsl:call-template name="toc”/>
command calls a macro (located toward
the end of the stylesheet in the Macros
section) that cycles through the six lev-
els of <div> elements, makes a reference
to the <div> element’s heading in the
form of a hyperlink, and numbers the
section headings using the 1.1 format.
(You can see what the output looks like
by downloading the XML source docu-
ment from the XML-Journal Web site
and opening it in Internet Explorer 5.5;
the hyperlinks in the displayed docu-
ment are brown but aren’t underlined.)

The set of macros that build the table
of contents originated in the W3C’s XSLT
stylesheet for the XML Recommendation.

"

Reverse engineering It is a potent method of teaching
yourself some of the advanced capabilities of XSLT
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Reverse engineering it is a potent method
of teaching yourself some of the advanced
capabilities of XSLT. The W3C'’s stylesheet
is available in the download file for
Chapter 9 of Michael Kay’s book, XSLT
Programmer’s Reference, at www.wrox.
com/. In IE5.0 or greater you can view the
XML source code for the W3C’s XML
Recommendation at www.w3.0rg/TR/
2000/REC-xml-20001006.xml or you can
download it and view it using an editor
like XML Spy.

The next set of templates in our
stylesheet creates headings for the <div>
elements, mapping the <head>elementin
<divl> to the HTML heading element
<hl> and so forth through <div6> and
<h6>. The template-matching rules for the
head elements also call another template,
named “head”, which inserts an ID attri-
bute in each heading and numbers them
with the command mode="“number”.

Processing the Child Nodes

Finally, after building the table of
contents and the headings for each
<div> section, the stylesheet uses the
following code to process all the chil-
dren of the <divl> element:

<xsl:tenpl ate match="div1">
<xsl : appl y-tenpl at es/ >
<Ixsl:tenpl ate>

Special
online)([CI'S

ME DA

In this code the <xsl:apply-tem-
plates/> simply tells the XSLT processor
to process all the child elements of
<divl> and to output them according to
the template rules for each child element
listed further down in the stylesheet.
Many of these child elements are
processed simply by what I've called the
XHTML Quick Print Module. This tem-
plate rule selects any of the elements list-
ed in the value of the match attribute,
makes a copy of the element, makes a
copy of all the element’s attributes, and
passes them through to the target output
file intact. Because my DTD contains sev-
eral XHTML elements for low-lying
nodes, | can use this template rule
instead of writing a separate one for each
XHTML element.

The complete stylesheet is presented
in Listing 4.

Further Reading

On the heels of this column’s terse
introduction to XSLT, | suggest you
spend a couple hours in your neighbor-
hood bookstore reading the following
chapters in this order:

e Chapter 6, “Transformation: Repur-
posing Documents,” in O’Reilly’s
Learning XML

e Chapter 8, “XSL Transformations,” in
O’Reilly’s XML in a Nutshell

* Whatever selections you deem useful
from Wrox’s XSLT Programmer’s
Reference by Michael Kay

Finally, take some time to browse
through the resources listed on the World
Wide Web Consortium’s XSL page at www.-
w3.0rg/Style/XSL/. The page includes links
to other tutorials, a FAQ, the XSL specifica-
tions, and a variety of resources.

| 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 playing with
the code accompanying this column: add
some elements to the DTD and the XML
document and then write template-
matching rules to process and output
them in Internet Explorer. You may have to
install the newest version of the MSXML
parser to get the code to display correctly;
see http://msdn.microsoft.com/down-
loads/default.asp?url=/downloads/sam-
ple.asp?url=/msdn-files/027/001/766/
msdncompositedoc.xml for details.

This column has only scratched the
surface of XSLT. It’s a complex but pow-
erful programming language that, once
you learn how to use it, yields vast gains
in productivity that spring from the
original promise of XML - separating
content from presentation. ':Q

pick &8 or O and Subscribe

for one special low price

WWW.5Y5-CON.COM/SUBOFFER.CFM

www. XML-JOURNAL com

383




:

 buysr's ki
o xml fsrums
a ranlling Mt
+ il jols

= gril mform

+ pifwarting

= SLARGE

= cusicmer service
« editorial bomed
o subsar b

 archiwii

o prothse® pardaws
* sourta il

o xml migs
sania elais, o8
oct 22-25

What’s Online

WWW.SYys-con.com/xml

XML-Journal.com

Visit www.xml-journal.com for the latest industry news and
events from the world’s leading XML resource. Get a leg up in
your own job by learning what’s happening in the IT world.

Readers’ Choice Awards

Kol g ~ald kAT
ety il

Known as the “Oscars of the software industry,” the 2002 XML-J
Readers’ Choice Awards feature an expanded list of product cate-
gories and other additions, ensuring that this year’s awards will be
the best ever. Vote online for your favorite products between April 1
and June 30 and help decide the winners!

2002 Edge International East Conferenc

Learn about and sign up for SYS-CON’s Web Services Edge
2002 East, JDJEdge 2002 East, and XMLEdge 2002 East Inter-
national Conference & Expo, to be held at the Jacob Javits
Convention Center in New York City. This four-day conference
kicks off on June 24, and will feature the leading information tech-
nology professionals in the industry, who'll share their knowledge
of Java, XML, and Web services. This event will coincide with the
New York Technology Exchange to include the world’s greatest
business technology members and products.

Tune in to SYS-CON TV at www.sys-con.com/xml for high-
lights from past conferences!

Starter Kit

0 suftim no

Click for

frae

Free Weekly Newsletters

SYS-CON’s industry newsletters are informative, convenient,
up to the minute — and absolutely FREE. Just look in your e-mail
inbox every week. Learn what’s hot and what’s not at your leisure,
because these newsletters can be read anywhere you have access
to a computer. Subscribe to XML-J Industry Newsletter, and
check out the other SYS-CON-family newsletters while you're at it
for news on Java, Web services, wireless, Linux, and ColdFusion.

Sign up at www.sys-con.com!

What’s Your Opinion

downiload

=IO

-—-11-.]
FEEr dats

e T

AN

XML-Journal Online offers you not only the opportunity to
read our articles online, but to tell us what you think of them.
What did you like? What made you mad? What would you like to
see in the magazine? You can even e-mail our authors directly
with your questions.

Note: Some feedback may be selected for our print edition.

XML Forums

G
et

Join XMLJ List, a free XML mailing list community, and discuss
the most important IT issues with industry professionals and
XML-Journal writers. Voice your opinion...ask questions...read
what others have to say.

Come to Our Archives

A
v

Did the dog eat your first issue of XML-J? Did you throw out
last July by mistake? All is not lost. Rediscover the past by going to
the complete XML-J archives. Access is FREE with your paid sub-
scription. Become the most informed IT professional in the busi-
ness by reading www.xml-journal.com.

I www. XML-JOURNAL.com



—\ A A /\
ADVERTISER URL PHONE PAGE

Altova www.altova.com _. i SUBSCRIBE NOW

BEA www.bea.com/download
CTIA Wireless 2002 www.ctiashow.com
HitSoftware www.hitsw.com.com 800-345-4001 13
Java Developer's Journal WWW.SYs-c0n.com 800-513-7111 50
JavaOne http://java.sun.com/javaone 888-886-8769 37 www.sys-con.com/xml
JDJ EDGE Conference & Expo WWW.Sys-con.com 201-802-3057 27
JDJ Store www.jdjstore.com 888-303-JAVA 19, 58-59
Macromedia www.macromedia.com/downloads 888-939-2545 4 FINEST
.Net Developer Conference & Expo http://events.internet.com 17 1 —~ www.coldfusionjournal.com
SilverStream Software, Inc. wwwsilverstream.com 888-823-9700 6
Sonic Software Corporation www.sonicsoftware.com 2,3
SYS-CON Media WWW.Sys-con.com 800-513-7111 25, 55, 57 e TEC HNI CAL
SYS-CON Reprints WWW.Sys-con.com 201-802-3026 18] _ www.sys-con.com/pbdj
VoiceXML Planet Conference & Expo http://events.internet.com 17
Web Services Edge Conference & Expo WWW.Sys-con.com 201-802-3069 33, 38-39
Web Services Journal WWW.SYs-c0n.com 800-513-7111 53 JOURNALS
WebLogic Developer's Journal ~ www.weblogicdevelopersjournal.com 800-513-7111 23 . Www.webspheredevelopersjournal.com
WehSphere Developer's Journal WwWw.sys-con.com/websphere 800-513-7111 35
Wireless Business & Technology WWW.Sys-con.com/wireless 800-513-7111 51
Wireless EDGE Conference & Expo WWW.Sys-con.com 201-802-3069 46, 47 IN THE
XML EDGE Conference & Expo WWW.SYS-C0N.com 201-802-3056 29 www.wldj.com
XML Global www.xmiglobaltechnologies.com/yourinformation 800-201-1848 ext.210 63

XML-Journal WWW.SYs-con.com 800-513-7111 31,49 I N D USTRY 1
General Conditions: The Publisher reserves the right to refuse any advertising not meeting the standards that are set to protect the high edi- .
torial quality of XML-Journal. All advertising is subject to approval by the Publisher. The Publisher assumes no liability for any costs or dam- WWW.Wsj2.com
ages incurred if for any reason the Publisher fails to publish an advertisement. In no event shall the Publisher be liable for any costs or dam-
ages in excess of the cost of the advertisement as a result of a mistake in the advertisement or for any other reason. The Advertiser is fully
responsible for all financial liability and terms of the contract executed by the agents or agencies who are acting on behalf of the Advertiser.
Conditions set in this document (except the rates) are subject to change by the Publisher without notice. No conditions other than those set forth
in this “General Conditions Document” shall be hinding upon the Publisher. Advertisers (and their agencies) are fully responsible for the content
of their advertisements printed in XML-Journal. Advertisements are to be printed at the discretion of the Publisher. This discretion inclucles the
positioning of the advertisement, except for “preferred positions” described in the rate table. Cancellations and changes to advertisements must
be made in writing before the closing date. “Publisher” in this “General Conditions Document” refers to SYS-CON Publications, Inc.

www.javadevelopersjournal.com

Deploying Web Services on WebSphere

Ron Ben-Natan discusses the tools and services provided by
WebSphere through a real example — from the conceptualizing
of the service as a business function that’s useful for remote
and decoupled usage, through the packaging of the implemen-
tation as an enterprise application and all the way to enabling
it through Apache SOAP, creating the WSDL, and publishing it
in a UDDI registry.

XML Messaging Part 2

Sending messages asynchronously and using the JAXM tag library

Mike Jasnowksi shows how to use the custom tag library that’s
distributed with the JAXM API to incorporate sending SOAP
messages using Java Server Pages.

A Pragmatic Convergence of ebXML & Web Services
John Aloysius Ogilvie explains how ebXML has done the indus-

o
try a disservice by promising a set of comprehensive standards ’
but delivering a set of academic working papers or simple rub-
ber-stamping of more useful vendor-sponsored standards.

Don't miss the April 1ssue!

www XML-JOURNAL.com | 3 3




“ 4

Guaranteed Best Prices
JDJ Store Guarantees the Best Prices.
If you see any of our products listed
anywhere at a lower price, we'll match that price
and still bring you the same quality service.
Terms of offer:
= Offer good through May 31, 2002
« Only applicable to pricing on current
versions of software
« Offer does not apply toward errors in
competitors' printed prices
« Subject to same terms and conditions

Prices subject to change.
Not responsible for typographical errors.

Attention Software Vendors:
To include your product in
JDJStore.com, please contact
tony@sys-con.com

Professional Edition

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 Server5................

InstallShield Professional 6.3 is the de-facto

...... $1219%

/ BORLAND \
JBuilder
Enterprise V6.0

FREE with order...Your choice of one of
"The Complete Works" CDs

QDJStore.com ...... $27499

XML-J ARTICLES IN ONE CD
Features & Articles, Product Reviews

Case Studies, Tips & Tricks, Interviews,
Editorials, IMHOs & more!

XML-Journal: The Complete Library

InstallShield Professional 6.3 is the de facto

industry standard for creating sophisticated
Windows installations. InstallShield
Professional 6.3 offers scripting and visual
tools in an integrated environment that gives
users complete flexibility and control while
allowing unparalleled productivity.

Ireialfhicid

FREE CD

with order of either
JBuilder Enterprise V6.0 or

Visual Café

Enterprise Suite

SYS-CON MEDIA
JDJ, CFDJ, XML-J, or CFAdvisor

The Complete Works

The Complete Library

THE MOST COMPLETE LIBRARY OF EXCLUSIVE

Upgrade from 6.X

industry standard for creating sophisticated
Windows installations. InstallShield
Professional 6.3 offers scripting and visual
tools in an integrated environment that gives
users complete flexibility and control while
allowing unparalleled productivity.

Professional

InstallShield Professional 6.3 .. .........

ORDER TODAY!

........ *999%

IreialShickd

Professional

SIS —

InstallShield Professional 6.3 Upgrade from6.X ........ £499%

/ WEBGAIN \
Visual Café 4.5.2
Enterprise Suite

FREE with order...Your choice of one of
"The Complete Works" CDs

QDJStore.com ...... $274%

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.

Bartand

Borland Delphi 6 Enterprise ................ $2849%

RoboHELP Office 2002 from eHelp

Develop Help for your Java Apps with RoboHELP

Office 2002. Just point and click to develop the

Help content, structure and design no coding.

Easily deploy these Help formats:

- WebHelp - Web, server and desktop-based
cross-browser, cross-platform Help

- Oracle Help for Java 100% pure Java
solution, not Oracle dependent

- JavaHelp - 100% pure Java solution

RobxoHelp
Oitice

=

RoboHELP Office 2002 ..................... $898%




sHop ONLINE AT JDJ

RE.COM For BEST PRICES 0R CALL YOUR ORDER IN AT 1-888-303-JAVA

GUARANTEED
LOWEST PRICES!

Sybase® SQL Anywhere Studio is a i Eﬂ
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.

Amywhers
Studia
SQL Anywhere Studio (base w/ 1 user)v7.0 ... .. $348%

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 ............ $3540%

Countless XML technologies -
One powerful XML Spy 4.2
Suite! XML Spy now offers

a comprehensive and easy-

to-use product family to n?
facilitate all aspects of -
Advanced XML Application | B
Development.

XML SpyvA42Suite . .....ooveii $399%

As a busy professional, you know every day
can be a challenge. Meetings, appointments,
projects, and deadlines sometimes it's hard
keeping it all together. But now there’s
something that can help you handle it all with
ease...the HP Jornada 547 Color Pocket PC.

It has everything you need to gracefully juggle
the details...and have fun while you're doing it.

Jornada 547 handheld Device. ............... $299%

Bytecode/Gold Support

Fully scalable to mission-critical develop- C
ment environments, this award-winning i
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 v5.0 ............... $2945%

w5y

CodeWarrior for Java' is a powerful, award-

winning integrated development environment for
programming 100% pure Java applications from |
desktop to wireless devices using Sun’s J2SE, |

PersonalJava, and J2ME standards. CodeWarrior's w

=
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open and customizable environment provides
developers with productivity, support for team
collaboration, and fastest time to market for
creating innovative Java applications and services.

CodeWarrior ProV6.0 . .........coovveennnnn.. $349%

Seiko Instruments SmartPad2’
The Seiko Instruments SmartPad2’
is the first product that lets you
instantly capture everything 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 . . . *198%

DemoShield has the powerful and easy-to-use features
that users need to create interactive, multimedia
software demos for Web demonstrations, Computer-
based Training, CD catalogs, and more. Showcase your
product, introduce your application, launch your
installation — create an interactive dynamic demo that Demath

will increase the value of your product or service with s
DemoShield.
DemoShield 7.0 FUll ..........ooviivnin. .. $599%

GUARANTEED

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. . . . . . $169%

WebGain VisualCafé 4.5 Expert Edition is now
bundled with Macromedia® Dreamweaver®
UltraDev' 4.0 and Turbo XML to create a pow-
erful JSP, XML, Java development solution for
professional developers. Build pure Java appli-
cations with the VisualCafé intuitive 2-way
visual development environment, powerful
debugger and faster compilers.

WebGain VisualCafé Expert Edition ............ $899

1 CPU Licenses

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

JRUMN

JRun Server 3.0/3.1 Enterprise (1 CPU Licenses) 4499

Support including Bytecode

JClass Chart gives you the power to
create sophisticated, interactive graphs I
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 . .. ....... $1234%

_COM




(Ottawa) — Online-learning.com
has a new series of advanced
online XML courses for technical
writers, information designers,
and Web professionals. The
courses have been developed in
collaboration with Ken Holman,
a leading XML expert.

ONLINE- EARMIMNG. com

“Practical Guide to XSLT,” the
first in the series, features 40
hours of learning material, nine
hands-on assignments, and an
electronic copy of Holman’s book,
Practical Transformation Using
XSLT and XPath. Two additional
courses, “Practical Guide to
XSLFO” and “Practical Guide to
XML Modeling,” are planned for
later this year.
www.online-learning.com

(Sebastopol, CA) — O’Reilly is now
shipping Programming Jabber:
Extending XML Messaging by

DJ Adams.

Jabber, a set of protocols
expressed in XML, is an extensi-
ble framework that
allows people and
applications to >
exchange simple
text messages used
to extend the back- m
bone of an enter-
prise data system.
Jabber gives programmers the
power to build applications that
have identity and presence, and
that can take part in conversations.
www.oreilly.com

(Boston) - Members of OASIS
have formed the OASIS XML
Localization Interchange File
Format (XLIFF) Technical

m Committee to

cation for multi-
lingual data

exchange. XLIFF will allow any
software provider to produce

a single interchange format that
can be delivered to and understood
by any localization service provider.

Supporting the entire localiza-
tion process, XLIFF will be prod-
uct-independent, and open
enough to allow the development
of tools compatible with an imple-
menter’s own proprietary data for-
mats and company culture.

OASIS will host an open mail
list for public comment on XLIFF,
and completed work will be freely
available to the public without
licensing or other fees.
WWW.0asis-open.org

(Bellevue, WA / Toronto) —
InfoSpace, Inc.,
a provider of
wireless and
Internet soft-
ware and appli-
cation services, has announced
an agreement
with VoiceGenie
Technologies
Inc., one of the
leading
providers of complete VoiceXML
gateway solutions, to integrate
VoiceGenie’s VoiceXML gateway

VoiceGene

L ME

ws

into InfoSpace’s speech platform.
The combination will provide
wireless carriers with support for
multiple ASR (automatic speech
recognition) engines and interna-
tional telephone standards, as
well as the ability to deploy multi-
modal applications on a
VoiceXML 2.0-compliant gateway.
www.infospace.com
www.voicegenie.com

(Stoneham, MA) — The newly
available Rhythmyx authoring
accelerator for Microsoft Word
2000 from Percussion Software
provides seamless interaction
between Rhythmyx and Microsoft
Word, eliminating the need for
third-party application develop-
ment and support.

|=» Percussion

Key elements include round-
tripping support, ability to filter,
field extraction, in-line system
links and images, and metadata.
WWW.percussion.com

(Burlingame, CA) — Fiorano
Software, Inc., has selected B-Bop
Xfinity Designer as a preferred

XML Spy 4.3 Developer Tools
Released by Altova

(Beverly, MA) —
Altova, Inc., has

released XML Spy 4.3

Suite, a comprehen-

sive product line of

developer tools for

advanced XML application devel-
opment consisting of the XML

J2EE. It is best known
as a developer tool
for testing and
debugging Web ser-
vices based on SOAP.
XML Spy sup-

ports graphical editing of XML
Schemas that use Microsoft

tool for mapping

disparate XML formats within
Tifosi, Fiorano’s next-generation
enterprise integration and busi-
ness process management plat-
form. B-Bop Xfinity Designer is a
visual tool for developers to
quickly and easily generate XSLT

stylesheets with-
out extensive "' CRLEE

programming,
speeding up time-to-market.
www.fiorano.com
www.b-bop.com

(Burlington, MA) — eXcelon
Corporation has announced
Release Three of eXtensible
Information Server (XIS), its
native XML database manage-
ment system.

Release Three has been updat-
ed to embrace the latest XML
standards: initial support for
XQuery, XPath 1.0, XSLT 1.0,

including
@XceLon

Java exten-
sions (in

anticipation of the XSLT 2.0 stan-
dard), and XML Schema 1.0.

It also includes support for HP-
UX (11.0 and 11i), fully automatic
query optimization into the XPath
engine, transaction “batching,” full
support for JDK 1.3, and addition-
al performance-tuning options to
increase overall throughput,
enhanced user management, and
user authentication.
www.exceloncorp.com

(Waltham, MA) — IONA has
announced the general availabili-
ty of the Collaborate

and Partner Editions

of its Orbix E2A Web

Services Integration

Platform, a comprehensive inte-
gration solution that marries Web
services standards with powerful
business-to-business and enter-
prise application integration
capabilities.

advance a specifi-
60 3A5sue3
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The Collaborate Edition
extends the capabilities offered by
the Orbix E2A XMLBus Edition
with enterprise QofS such as
security; packaged application
adapters for Baan, PeopleSoft,
SAP, and others; and support for
emerging Web services stan-
dards-based protocols including
ebXML and RosettaNet.

The Partner Edition provides
small and medium enterprises
with a robust, yet easy-to-use
platform for business collabora-
tion between trading partners, as
well as powerful transformation
tools for easy conversion between
different data formats.
www.iona.com

(Seattle) — BizTalk Server 2002, with
support for orchestrating Web
services through Visual Studio
.NET, new technology for business
partner connectivity, and new tools
for management, monitoring, and
deployment capabilities within the
enterprise, has
been announced
by Microsoft.

For compa-
nies that use com-
plex CRM systems,
the BizTalk middleware applica-
tion offers an extensive packaged
adapter library that will allow
developers to connect easily with
CRM systems as well as ERP, data-
base, and legacy systems.
www.microsoft.com

W

(Reston, VA) — Software AG, Inc.,
has announced the availability
of Tamino XML Server, version
3.1. The release includes XML-
based access to external data-

base sys-
tems, i softwAre A

. . Tl Tid COMPLWR
migration

tools, Schema editors, a WebDAV
server, and interfaces to Java-
based applications.
www.softwareagusa.com

BEA Evaluation Version of
NeoCore XMS Released

(Colorado Springs, CO) — NeoCore WebLogic container, providing a

is now offering a BEA -
Systems evaluation version My Il b

of its product, NeoCore = Ea
XML Information Management

(Holmdel, NJ) — Unidex, Inc., has
released XML Convert 2.2, a Java
application that converts legacy
data into XML and vice versa.
The new ver- )

sion introduces

a SAX2 driver

for the XML Convert flat file
parser and a SAX2 content han-
dler for the XML Convert flat file
builder. XML Convert 2.2 also
adds support for nonprintable
characters and variable-length
nondelimited fields.

XML Convert 2.2 supports a
wide variety of flat file formats,
including fixed-length fields,
delimited fields, CSV, semistruc-
tured data (human-readable
reports, news feeds, etc.), multi-
ple record types, nested groups
of records, and more. It uses
XFlat schemas to parse the input
data and drive the conversion
process. XFlat is a simple XML

tightly integrated and high-
performing native XML
operational information
store. It is available for download

language for defining flat file
schemas. XML Convert 2.2 can
be invoked from the command
line or from the user’s Java appli-
cation via SAX or a simple pro-
prietary API.

Visit www.unidex.com/down-
load.htm for an evaluation copy
of XML Convert 2.2.
www.unidex.com

(New York) — The International
Swaps and Derivatives
Association (ISDA) =y
has released the Ih I] .-'1
Working Draft for Financial prod-
ucts Markup Language (FpML),
version 3.0. FpML is the XML-
based, freely licensed, e-com-
merce standard supporting OTC
trading of financial derivatives.
Version 3.0 will include
coverage of all IRD products
previously defined in FpML
version 2.0, together with FX

Software AG, Altova Enter
Strategic Partnership

(Reston, VA / Beverly, MA) —
Software AG and Altova, Inc.,
have signed a worldwide agree-
ment covering Altova’s XML Spy
4.2 Suite and Software AG’s

access to Tamino, enabling them
to natively store and process
XML data from new applications.
In turn, the partnership extends
Software AG’s reach to

fysoftARE AG

el Tes COaFEET

L
N\
s, A

products such
FP'HI"'“'E as FX Spot,
Forwards, Nondeliverable for-
wards, FX Swaps, and FX OTC
Options. The full text of the
Working Draft is available at
www.fpml.org/spec/index.asp.

See also www.isda.org for infor-
mation.

(Seattle) — InstantService, a
provider of cost-saving chat and
e-mail customer service solutions,
announced the release of
InstantService 3.0, the latest ver-
sion of its customer contact tool.
The new release includes
streamlined Account
Administration Utility for faster
and easier navigation, re-archi-
tecture
of
report-
ing features with new reports,
easier navigation and formatting
for XML, Language Translation for
real-time machine-based transla-
tions, and automatic agent logoff
after an agent’s console becomes
inactive for a specified time.
www.instantservice.com

(Emigsville, PA) —Vasont, a cross-
media publishing system that
enables enterprises to publish
content across
numerous media
"iE'l WL channels, has

been released by
Progressive Information
Technologies, a leader in the
information management and
publishing services industry for
more than 50 years.

Vasont’s new features and
enhancements include graphical
workflow, peer review, dynamic
Web applications, content pro-
cessing, and advanced content
modeling. It integrates with
industry-leading XML editors
and composition tools.
www.vasont.com &9
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XMLisalreasureMyHeartCannotDeny

Struggling Novelist worked as a Barnes & Noble cashier for six
years. There he wrote a fictional memoir, My Life As a Victorian
Nobleman, unfortunately still unpublished. He then

got a PR. job at a small book distributor’s Web site division.
Some suggest that his tech articles are a veiled attempt to be
discovered as a novel writer, which he denies.

A PRETENTIOUS, STRUGGLING AMATEUR NOVELIST

| tip my hat to you, gentle reader, as | regale you with my techno-
logical tales of summers past. | invite you to sit back and enjoy the
bounty of my stylesheet memories.

| always prided myself on being a perspicacious fellow. Two seasons
ago | decided to learn that which the future would embrace: XML. Ah,
yes, | remember it well. | summered in the biggest of apples: New York
City! | was an obsequious lad in the service of a petulant Silicon Alley
baron. A particularly ruthless pirate, he demanded his corporate sol-
diers learn all the ways of technological armaments (i.e., he made us
learn about the technology our site used). | chose to study the arts of
illusion and change, summated in the bastion of ironic logic that is XML.

Indeed, | found many a pleasure in working with XML. My obses-
sion with the immaculate, which some have claimed borders on the
pedantic, made XML validating no more a chore than the blossom-
ing of a springtime love! Fie upon those who would say that the rules
of XML are too stringent! These men’s hearts are as cold as the black-
est winter of hate! | shake my fist at the sky over the creation of these
enemies of XML! These enemies of love!

| also appreciated the ways in which XML could be a deus ex
machina for many a troubled programmer. The catharsis that an
XSLT transformation brought about would have brought a tear to the
eyes of the most hardhearted stoic.

There are a myriad of magical syntaxes to discover, a virtual
ambrosia for the dynamic Web site. The magic of an XML stylesheet

(G
©

makes data come alive! That which was static and stagnant becomes
a delectable, dynamic feast of vibrancy and verve. Forsooth! A fort-
night of formatting solutions!

And is it not the ultimate irony that the very machinations of XML
are mired in unmovable rules and syntax that do not give way to even
a royal man’s touch or plea? The strongest and wealthiest suitor
would fail to woo the spirit of XML toward a more relaxed set of rules.
Yet these very rules become the most vehement agents of limitless
possibilities! The banal XML laws are expedient in allowing us untold
freedom in creativity...in making page formats.

Some may chide me for my love of XML’ ironic nature. To one
such as them, | say, taste the back of my hand, rogue! For it is irony
that makes the science into the supernatural. The hand that made
irony made life itself, for it is everywhere. Is it not ironic that we call
people who have a lisp something they can’t even pronounce? Is it
not irony that we call people who have a stutter something they
would struggle with ad infinitum?

| have always said, “All rules have exceptions, without exception,
except for this one, which makes it an exception to the rule.” Many
people recoil when | blurt that irony. How can your eyes not go wide
from the flood of theological implications? XML is just as ironic, and
thus just as divine. XML has no exceptions. Yet it makes all things pos-
sible. Kind of. If there were a modern-day Prometheus, he would at
last be at peace. He would know the powers of the mind we have had
to unleash to create XML, and he would be proud.

| have slaved to bring together all the wisdom that would bring
you technical power. And, in my travels, | found that XML was
always the harbinger of power. So hark well to my message, dear
reader. XML will bring glory to the humblest house. But use it wise-
ly, and go softly. Do not be corrupted by the total power that comes
from the passion you can unleash. But whether you go mad with
XML power or rule with XML kindness, | bow to you; it is your world
now. | shall rest at last. ':’

Tobp Emko 1

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

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

www.xmlglobaltechnologies.com/yourinformation
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Altova

www.altova.com
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