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Notice

This document was written as an handout for the author's talk at ApacheCon 2000. This
document is written with the collaboration of a number of people from the Cocoon Project
and reuses part of the Cocoon documentation reformatted here for a complete
presentation. The author wishes to thank all the people that helped in the creation of such
documentation as well as typo and language mistakes corrections.

Abstract

This paper introduces the notion of XML publishing to the reader and shows how these
new paradigms can be applied to existing web solutions by using the Cocoon publishing
framework. Basic knowledge on XML technologies is assumed but nor necessarily
required, since I aim to show the power of XML publishing to those that are used to
HTML-driven models.

1. Introduction
Cocoon is a publishing framework written using the Java language and based on the
Servlet API model. For this reason, it can be installed on any web server that is able to
execute Java servlets.

A publishing framework is a software that aims to simplify your work in the creation, design
and maintenance of informative systems based on web technology. Such systems are
usually composed by server software (web server + functional server modules), by data
repositories (file systems, databases, directory servers) and by solution-specific software
that glues everything together.

In such systems, the custom logic handles what is normally called the web application,
which most of the times turns out to be very complex and rarely reusable.

Cocoon introduces design patterns, evolutionary guidelines and software that allows one
to increase the degree of engineering spent in the creation of web services, focusing on
human resource management rather then technological details, which are left in the
middleware level.

In fact, Cocoon, being a servlet, inherits all the technological benefits that are provided by
good servlet platforms while focuses on proposing design patterns for web publishing as
well as enforcing them with actual implementations, tools and solutions.

1.1 The need for design patterns

During years of web development and Java programming, I found the notion of design
patterns one of the most intriguing and exiting. Patterns represent sort of algorithms for
design, collections of rules and ideas that, expressed by humans for humans, allow better
understanding and the establishment of common bases.

In the Cocoon Project, we tried to use design patterns for all possible aspects of
developing, both internal (for the creation of the program) and external (to show others

Stefano Mazzocchi - Adding XML Capabilities with Cocoon

Page 1



how to do web engineering).

Design patterns condense knowledge, mistakes, solutions in a single notion, thus allowing
programming to become more solid and solutions more reusable.

While a complete description of the design patterns used in the Cocoon Project is out of
the scope of this paper, it is important to note how clear and well established design
patterns will be taken for granted, while new design patterns, elaborated to solve new
problems in the XML world and proposed either by us or by the XML working groups at
W3C, will be discussed and explored.

But let's start from the beginning...

2. The XML model

2.1 What is this XML?

XML (eXtended Markup Language) is a subset of SGML (Standard Generalized Mark-up
Language). SGML is the grandparent of all markup languages and a 15-year-old ISO
standard for creating languages. You can think of XML as a lighter version of SGML.

The first thing you must understand is that XML is not a language (like HTML), but a
syntax, in the same way that ASCII defines a standard way to map characters to bytes
rather than to character strings.

XML is usually referred to as portable data in the sense that its parsing is application
independent. The same XML parser can read every possible XML document: one
describing your bank account, another describing your favorite Italian meal, etc. This is, as
you all know, impossible with other text-based or binary file formats. A near-equivalent in
the old days was CSV (comma separated values) files, which used a very simple syntax
(one record per line, a comma separating fields, and the values in the first row naming the
columns). XML, unlike CSV, is much more flexible and structured, even though it's much
simpler than SGML.

A particular XML language is defined by its Document Type Definition (DTD). DTDs are
described in the XML specification. They describe the syntax of a language implemented
in XML. An XML document may be validated against a DTD (if present). If the validation is
successful the document is said to be valid XML based on the particular DTD. If a DTD is
not present and the parser does not encounter syntax errors parsing the file, the XML
document is said to be well-formed . If errors are found, the document is not XML
compliant.

So, any valid XML document is well-formed and an XML document valid for one particular
DTD may not necessarily be valid for another DTD. For example, HTML is not an XML
language because some tags such as <br> are not XML compliant. In XHTML, an XML
compliant reformulation of HTML, <br>, for example, is replaced with <br/>. While HTML
pages are not always well-formed XML documents (some pages might be), XHTML pages
are always well-formed and valid XML documents if they match the XHTML DTD.

So much for the technical differences, but why was HTML not good enough? Let's
consider an example.

2.2 XML shows its power

Consider how the need for XML came about:
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· Everyone starts publishing HTML documents on the web.
· Search engines spring up across the net to help find documents.
· Search engines have a difficult time searching specific pieces of a document since

HTML was designed to represent hierarchically how data should be presented, but
not what data is being presented.

· Web applications spring up across the net to provide information and services.

These services could be web pages that serve up important information about an
organization or the structure of the organization. It could be weather information or travel
advisories. It could be contact information for people. Stock quotes. It could a book on how
to grow the perfect Tomato.

So now we have all this information. Tons of it. Great! Now go and search all those web
pages for specific content, like Author or Subject. Find me all abstracts of documents
published on the subject of Big Tomatoes, since I only want to view abstracts to find the
document best for me. An HTML page is not designed for this. It was designed for how to
present the data.

When I look at a web page I might see that an author chose to make every heading bold
with <font size="+1">. Yet if I look at another page I might notice that every heading
was marked up with <H1>. Yet another page may use tables and table headers to format
the data. Find me every document that has the word potato in the first heading.

Suppose I have a web application that serves up weather information for different parts of
the country. Let's say you live in Boston, MA and only want the local weather. Your boss
asks you to write an application that goes out and grabs the two-to-three sentence
weather summary from my application and display it on your intranet's homepage.

You take a quick jaunt over to my weather application and notice that the summary is in
what looks like the second paragraph of the page. So you take a quick peek at the HTML
source that my weather application returns. You suddenly realize that it's all on one line
and is buried deep within tables.

So you start writing your little application to parse my HTML code to retrieve only the
information you were looking for. You pat yourself on the back when—4 hours later—you
finally get the information you were looking for. Your code looks for the 2nd TABLE, the 6th
TR, and then the 2nd TD. Phew. Your application, which really only wants to retrieve
weather data, is forced to parse display markup to get it.

You run over to your boss and demonstrate the application you are so proud of writing. Lo
and behold it doesn't work. What happened? The good old page author decided to change
the layout and move the weather summary to TABLE 1, TR 1, TD 1. Your application
breaks because it is tied to the presentation of the data and not to the data itself. Not very
effective, since now your app will break every time the page author drinks too much coffee.

Then you notice something on the page that interests you. The site is automatically
generated from XML and you see a link that indicates there is an XML DTD for weather
information. And another link that indicates the availability of an XML stream for weather
information. Yikes, would you look at that:

<weather-information>

<location>

<city>Boston</city>

<state>MA</state>

</location>

<summary>

Beautiful and Sunny, lows 50, highs 65, with the
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chance of a blizzard and gail force winds.

</summary>

</weather-information>

So you simply download Cocoon and quickly write an XSL stylesheet that looks like the
following:

<xsl:stylesheet>

<xsl:template match="/">

... presentation info here ...

</xsl:template>

<xsl:tempate

match="weather-information[location/city = 'Boston']">

<xsl:apply-templates select="summary"/>

</xsl:template>

</xsl:stylesheet>

And your boss gives you your job back!

2.3 The HTML Model

As the above example explains, HTML is a language for describing graphics, behavior,
and hyperlinks on web pages. HTML is not able to contextualize (i.e. give meaning to
some text). For example, if you look for the title of a page, a nice HTML tag gives you that,
but if you look for the author or version or something more specific like the author's mail
address—even if this information is present in the text—you don't have a way to isolate it
(contextualize it) from the surrounding information.

In HTML like this

<html>

<head>

<title>This is my article</title>

</head>

<body>

<h1 align="center">This is my article</h1>

<h3 align="center">

by <a href="mailto:stefano@apache.org">

Stefano Mazzocchi

</a>

</h3>

...

</body>

</html>

you don't have a guaranteed way to extract the mail address. Whereas in the following
XML document

<?xml version="1.0"?>

<page>

<title>This is my article</title>

<author>
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<name>Stefano Mazzocchi</name>

<email>stefano@apache.org</email>

</author>

...

</page>

it's trivial and algorithmically certain.

We don't imagine XML overtaking HTML in web publishing since HTML is great for small
needs. HTML was born as an SGML-based DTD for scientists' homepages, i.e. to
parallelize and simplify the deployment and management of personal information. HTML
was not designed for the publishing and processing of large quantities of data and
complex dynamic information systems.

2.4 The XSL Language

As you can see, XML alone is useless without some defined semantics: even if an
application is able to parse a document, it must be able to understand what the markup
means. This is why XML-only browsers are meaningless and not more useful than text
editors from a usability point of view.

This is one of the reasons why XSL (the eXtensible Stylesheet Language) was proposed
and designed. XSL is divided into two parts: transformation (XSLT) and formatting objects
(sometimes referred to as FO, XSL:FO, or simply XSL). Both are XML DTDs that define a
particular XML syntax, so every XSL or XSLT document is a well-formed XML document.

2.5 XSL Transformations (XSLT)

XSLT is a language for transforming one well-formed XML document into something else
(which may not necessarily be another XML document, although it most often will be). This
means that you can use it to go from one DTD to another in a procedural way that is
defined inside your XSLT document. XSLT can be used in ways its name might not imply:
a transformation may be applied to a document to generate a graphical description of its
content. This is called styling, but, as you can imagine, it is just one of the possible uses of
transformation technology.

Back in the earlier example, the HTML file may have been generated from an XML file
using another XML file as a transformation sheet (which in this case is a stylesheet). The
data is all there: we just have to tell the transformer how to come up with the HTML
document once all the data is parsed.

Usually, transformation sheets work from one DTD to another and in this way form a chain:
transformA goes from DTD1 to DTD2 and transformB from DTD2 to DTD3 or graphically

DTD1 ---(transformA)--> DTD2 ---(transformB)---> DTD3

We'll call DTD1 the original DTD, DTD2 some intermediate DTD, DTD3 the final DTD. A
transformation can always be created to go directly from DTD1 to DTD3, but this might be
more complicated and less human-readable/manageable.

2.6 XSL Formatting Objects (XSL:FO)

XSLFO is a language (an XML DTD) for describing 2D layout of text in both printed and
digital media. I will not concentrate on the graphical abilities that formatting objects give
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you, but rather on the fact that it is mostly used as a final DTD, meaning that a
transformation is used to generate a formatting object description of a document starting
from a general XML file.

An XSLFO document for our ongoing example would be

<?xml version="1.0"?>

<fo:root xmlns:fo="http://www.w3.org/XSL/Format/1.0">

...

<fo:flow font-size="14pt" line-height="14pt">

<fo:block

text-align="centered"

font-size="24pt"

line-height="28pt">This is my article</fo:block>

<fo:block

space-before.optimum="12pt"

text-align="centered">by Stefano Mazzocchi</fo:block>

</fo:flow>

</fo:root>

which tells the formatting object formatter (the rendering engine), how to draw and place
the text on screen or on paper.

XSL formatting objects and transformations are being specified by the same working group
and have a lot of synergy, even though the XSLT specification also includes ways to
create HTML and text from XML files.

3. Installing Cocoon

3.1 System Requirements

Cocoon requires the following systems to be already installed in your system:

· Java Virtual Machine A Java 1.1 or greater compatible virtual machine must be
present for both command line and servlet type usage of Cocoon. Note that all
servlet engines require a JVM to run so if you are already using servlets you already
have one installed.

· Servlet Engine A Servlet 2.x compliant servlet engine must be present in order to
support servlet operation and dynamic request handling. Note that this requirement
is optional for command line operation.

3.2 Required Components

Cocoon is a publishing framework and was designed to be highly modular to allow users to
choose their preferred implementation for the required component and to allow better and
faster parallel development.

Here is a list of supported components with their minimum version required to operate with
this version of Cocoon:

XML Parsers
Name Version Location
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Apache Xerces 1.0.1 (java edition)xml.apache.org
Sun ProjectX TR2 java.sun.com

XSLT Processor
Name Minimum

Version
Location

Apache Xalan 0.19.0 xml.apache.org
James Clark's XT 19991102 www.jclark.com

Other Packages
Name Minimum

Version
Location

Apache FOP 0.12.0 xml.apache.org
FESI EcmaScript
Engine

1.2.1 home.worldcom.ch/jmlugrin/fesi

GNU Regexp 1.0.8 www.cacas.org/java/gnu/regexp
JNDI API 1.2.1 java.sun.com

Note: Cocoon is strictly dependent on some printing classes contained into Xerces so,
even if you use another parser, you should still keep Xerces visible to Cocoon.

Being an Apache project, Cocoon focuses on Apache technologies but we are dedicated
to support all compatible XML/XSL technologies and will welcome contributions to add
support for other components not currently supported.

So this is your shopping list for components for complete operation:

· Apache Xerces (required for the formatting classes org.apache.xml.serialize)
· Your favorite XML parser
· Your favorite XSLT processor
· Apache FOP (optional, unless you want PDF rendering)
· GNU Regexp (optional, unless you use ProducerFromMap)
· FESI (optional, unless you use DCP)
· JNDI (optional, unless you use the LDAP processor)

All right. Now that you have downloaded all the components you need, go on and jump to
the installation instructions for your servlet engine.

3.3 Installation

Being Cocoon a servlet, you should be able to install it on every compliant servlet engine
by associating the "org.apache.cocoon.Cocoon" servlet with the requests you want it to
handle. In order to do this, there is no standard way, so we try to provide detailed
information for the most used servlet systems.

3.3.1 General considerations

There are some general considerations that apply to all systems.

Since there is no portable way, in a Java platform, to tell how much memory an object is
using, the memory cache works in a rather cumbersome manner: you set up a lower limit
that the cache must always leave free for the JVM operation. This means, that if the
memory limit is 200Kb, Cocoon uses all your JVM heap size to store pages in memory and
makes sure that 200Kb are available for other operations.

Stefano Mazzocchi - Adding XML Capabilities with Cocoon

Page 7


