
1

Extreme Java 
G22.3033-007

Session 3 - Sub-Topic 6
Manipulating and Rendering 
DOM Structures Using Java

Dr. Jean-Claude Franchitti

New York University
Computer Science Department

Courant Institute of Mathematical Sciences

Session Topic

• Manipulating and Rendering XML DOM 
Structures using Java

Session Objectives

• Understand XML data manipulations using 
the DOM API and Java

• Understand XML transformation languages
• Understand how to use Java-enabled XML 

rendering capabilities to provide custom 
appearances that give a Web site a unified 
look and feel



2

Session Outline

• Java-based XML data manipulations using the DOM API
• What is XSL?
• How does XSL  work?
• XSL transformations

Session Outline (continued)

• XSL formatting
• XSL formatting characteristics
• What is a XSL processor? 
• How does a XSL processor work?
• Mainstream XSL processors
• DOM 1.0 XSL processing support

Java-based XML Data 
Manipulations Using the DOM API

• The DOM API provides a set of methods to access 
DOM trees

• A DOM tree node may be one of: 
• Document, ProcessingInstruction, Comment, DocumentType, Notation, Entity, 

Element, Text, CDATASection, or EntityReference

• The DOM API allows the following tree manipulations 
via the “Node” interface:
• Updating the status of a node: node.setNodeValue( ), etc.

• Accessing structural information: node.getParentNode( ), etc.

• Inserting, deleting, and replacing a child node
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What is XSL?
• XSL is a language for expressing stylesheets. It 

consists of two parts:
– A language for transforming XML documents
– A XML vocabulary for specifying formatting 

semantics
– See http://www.w3.org/Style/XSL for the working 

draft release of the XSL specification

• A XSL stylesheet specifies the presentation of a 
class of XML documents. It describes how an 
instance of the class is transformed into an XML 
document that uses the formatting vocabulary

How Does XSL Work?

• A XSL style sheet is an XML document
• XSL elements in a XSL style sheet 

correspond to a series of XSL 
“transformation” rules (i.e., XML tree 
transformation and/or formatting rules)

• XSL rules describe how particular XML 
tags are to be converted to “flow objects” as 
the document is read

XSL Transformations

• Assume root element of style sheet is <xsl>
• Each <xsl> element contains one or more rule elements
• Each rule has a target and an action
• Target is a regular expression defining to which XML 

elements the rule applies
• Action is the list of flow objects generated when the rule 

is applied:
– Actions output a series of HTML tags in combination with the con tent of the element
– Actions may output  non -markup text, or run simple scripts or programs
– Actions may use JavaScript to provide more complex, and dynamic behaviors
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XSL Transformations (continued)

• Conceptual Representation of XSL Transformations:
<xsl>

<rule>

<target-element type=“tagname”/>
action

</rule>
<rule>

(…)
</rule>

</xsl>

XSL Transformations (continued)

• There may not be rules to match every 
element

• Elements can be reordered on the output.
• XSL style sheet must be well-formed 

– e.g., a HTML empty tag specified as <br> must 
be written as <br/> within a XSL style sheet 
action

• XSLT elements used as a basis for a simple 
stylesheet are: <xsl:stylesheet>, <xsl:template match …>, 
<xsl:apply-templates>, <xsl:for-each select ...>, and <xsl:sort select …>

XSL Formatting

• XSL flow objects are markup text
• Markup language output flow objects can 

be HTML, DSSSL, VRML, etc.
• We will focus on HTML output flow objects 

(simpler, more widely understood, better 
supported by current tools, and do not require 
an extra level of translation)
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XSL Formatting Characteristics

• XSL formatting is simpler than DSSSL 
(Document Style Semantics and Specification 
Language, pronounced “dissal”, ISO std 
10179:1996)

• XSL formatting is more powerful than CSS
(Cascading Style Sheets)

• XSL’s basic formatting syntax is understandable 
by anybody acquainted with DSSSL or CSS

What is a XSL Processor?

• A XML document and its associated style 
sheet are combined by an XSL processor to 
produce a HTML document
– The XSL Processor applies the style sheet to the XML 

document and outputs static HTML
– The process can be automated with CGI scripts, Java 

servlets, or ActiveX controls to convert XML to HTML 
on the fly

• A XSL processor is a standalone program or 
is part of a larger XML browser

How Does a XSL Processor Work?

• The XSL processor consults the style sheet 
to find the rule that matches the element

• The XSL processor takes whatever action is 
associated to the rule:
– outputs element’s content plus assorted markup
– performs more complicated operations (sorting XML 

data before outputting it, running a Javascript program 
on the XML data, adding missing content to XML data, 
etc.)
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How Does a XSL Processor Work?
(continued)

• XSL processor formats each element  upon receipt
• XSL processor may process elements recursively
• XSL processor receives input from XML processor 

and outputs formatted data based on the nature of 
the elements it receives
– E.g., XSL processor receives <strong> element

• XSL processor may output same content as bold text
• If processor is an audio renderer, it may pump up the volume a n otch...

Mainstream XSL Processors

• See Microsoft’s XML and XSL Samples and 
Demos at http://msdn.microsoft.com/xml

• See IBM’s LotusXSL, Apache’s xalan, and fop. See 
Appendix E of XML and Java (ISBN # 0-201-
48543-5) for relevant information on XSL 

• A comprehensive list of XSL formatters, and 
XSLT engines/editors/utilities is available at 
http//www.xmlsoftware.com
• Includes links to latest product pages
• Includes Version numbers, Licensing information, 

and Platform details

DOM 1.0 XSL Processing Support

• The current DOM Level 1 specification does 
not support XSL stylesheets

• Microsoft’s MSXML DOM includes a DOM 
Level 1 extension that adds support for XSL 
stylesheets
– The function transformNode(…) is used to apply 

an XSL stylesheet to an existing XML document

• Similar extensions are emulated by other 
XSL processors (LotusXSL, xalan, fop, etc.)
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Summary

• The DOM API provides a set of methods to 
access DOM trees

• XSL style sheets describe how individual 
elements are displayed in HTML

• A XSL processor like LotusXSL converts 
an XML document and its associated style 
sheet into an HTML document that can be 
read by current web browsers

• Style instructions are stored in rule elements

Summary (continued)

• Each rule has a pattern and an action
– The pattern define the elements to which the 

rule applies
– The action specifies the flow objects that the 

XSL processor outputs when the rule fires

• When multiple rules apply to one element, 
only the most specific rule is applied

• Flow objects usually include the content of the 
element, along with some combination of 
HTML markup


