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This is the second part of a three-part tutorial series designed specifically for those
interested in taking the IBM Certified Solution Developer Exam for XML and Related
Technologies. Here, authors Pradeep Chopra and Hari Vignesh Padmanaban follow
up on the lessons in Part 1 by introducing the reader to several more critical XML
technologies like XPath, XSLT, XLink, XPointer, CSS, XSL-FO, SAX, and DOM.
Furthermore, the authors reinforce the reader's understanding through examples and
exercises.

Section 1. Before you start

About this tutorial

This tutorial is the second part of a three-part tutorial series designed specifically for
those interested in taking the IBM Certified Solution Developer exam for XML and
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Related Technologies.

The first two parts cover XML technologies that are fundamental to the exam. Part 1
covered XML basics, Document Type Definitions (DTDs), W3C XML Schema, Web
services, and security. Here in Part 2, the authors focus on:

« XML Path Language (XPath)

» Extensible Stylesheet Language Transformations (XSLT)

» XML Linking Language (XLink)

» XML Pointer Language (XPointer)

e Cascading Style Sheets (CSS)

» Extensible Stylesheet Language -- Formatting Objects (XSL-FO)
* Simple API for XML (SAX)

* The Document Object Model (DOM)

The third part will cover the objectives of the actual exam in detail.

In all three tutorials, each section of the main lesson includes:

* An example that illustrates the theory covered in the section
» An exercise for testing your skills
* An exam tip that relates to the topics covered in the section

Note: The XML topics covered in each section of the tutorial pertain specifically to
the XML certification exam and are not intended to be a comprehensive overview of
XML technology.

Prerequisite: It is not required, but highly recommended that you read Part 1 before
starting with this tutorial.
About the XML certification exam

The XML certification exam offered by IBM tests the user's knowledge of XML and
various XML-related technologies.

The exam covers the following topics:

« XML
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Web services

XML Path Language (XPath)

Extensible Stylesheet Language Transformations (XSLT)
Simple API for XML (SAX)

The Document Object Model (DOM)

Extensible Stylesheet Language -- Formatting Objects (XSL-FO)
Document Type Definitions (DTDs)

W3C XML Schema

XML security

It is one of only a few certifications available for XML. Unlike other certifications, the
XML exam requires you to not only understand these technologies, but also be able
to apply them to solve real-world situations. As a result, most of the questions in the
XML exam are scenario-based questions in which you are expected to choose the
most appropriate solution for a given scenario. This makes it more challenging than
other exams.

In particular, preparation for this exam should emphasize the importance of
practice; anyone seriously considering XML certification should have broad
experience with XML-related products and technologies.

For more information on the exam, visit the information page for the IBM XML
certification exam where you'll find:

Details on the job role and target audience for whom the certification
was built

Recommended prerequisites for the knowledge and skills one should
possess before considering this certification

The test objectives and the skills measured by the exam

Recommended educational resources to prepare you for the test, based
on the test objectives

A pre-assessment/sample test to gauge your readiness for the actual
exam

Note: This tutorial was produced by an independent (non-IBM) organization, and is
not necessarily endorsed by the IBM Certification Team.

For general information about the IBM Professional Certification Program, visit
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Section 2. XPath

XPath overview

XPath basics: XPath is a declarative language that is used for referring to parts of
XML documents. XPath expressions are used for locating a set of nodes in a given
XML document. Many XML technologies, like XSLT and XQuery, use XPath
extensively. To use these technologies, you'll need to understand the basics of
XPath.

XPath syntax: The syntax of XPath is composed of two parts, location paths and
expressions. To use XPath effectively, it is important to know the syntax and usage
of these two parts.

Expressions and location paths

Expressions allow you to select specific nodes in an XML document. With XML
documents, the most used expression type is the location path. When used, the
location path results in a node set that contains selected nodes from a given XML
document.

A location path has the following syntax:

AXI'S :: NODE_TEST [ PREDI CATE]

Where:
« AXI Sis the relationship between the current node and the selected nodes
that are returned by the location path
» NODE_TEST indicates the node type that is selected by the location path
» PREDI CATE is the value (zero or more) that allows you to filter selected
nodes from the resulting node set
Example
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The following example XML document (product.xml) illustrates XPath:

<!-- product.xm -->
<?xm version="1.0" encodi ng="UTF- 8" ?>
<product id="200">
<name>UM. Exam Si mul at or </ nanme>
<price>100</pri ce>

<t opi cs nanme="UWM.">
<topic id="UM._SM >
<name>St ati ¢ Mbdel i ng</ nanme>
<quest i ons>100</ questi ons>
</topic>

<topic id="UM_AE">
<nanme>Ar chi t ect ur e</ nanme>
<questi ons>80</ questi ons>
</topic>

<topic id="UM._DM >
<name>Dynamni ¢ Mddel i ng</ nane>
<questi ons>67</ questi ons>
</topic>
</topi cs>
</ pr oduct >

Expressions and location paths: Axis, node test, and predicate

The axis defines the relationship between the current node and the selected nodes
that are returned by the location path. The node test indicates the node type that is
selected by the location path. A predicate allows you to filter selected nodes from
the resulting node set.

In XPath, you can specify 13 types of axes, described in the following table. A
current node is chosen from the document in Expressions and location paths, then
the respective axis is applied on that node and the result is explained.

Axis and Description Current node Expression and explanation

ancestor <topic id="UM._SM > ancestor::topics selects
<t opi cs name="UM.">.

Selects all the ancestors of the

current node. ancestor::* selects
<t opi cs nane="UM."> and
<product id="200">.

ancestor-or-self <topic id="UM__SM > ancestor-or-self::topics
selects <t opi cs nane

Selects the current node and its ="UML" >,

ancestors.

ancestor-or-sel f::*
selects <t opi cs
nanme="UM." > and <t opi ¢
i d="UM__SM >,
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attribute <topic id="UM__SM > attribute::id selectsthe
i d attribute.

Selects the attributes of the

current node.

child <t opi cs nanme="UM."> chil d::topic selectsthe
following nodes: <t opi ¢

Selects all the child nodes of the i d="UM__SM >, <t opi c

current node. i d="UM._AE">, and <t opi ¢
i d="UM__DM >.

descendant <t opi cs nane="UW"> descendant : : questi ons
selects the following nodes:

Selects all the descendants of <questi ons>100</ questi ons>,

the current node. <quest i ons>80</ questi ons>,
and

<questions>67</ questi ons>.

descendant-or-self <t opi cs section="1"> descendant - or-sel f: : questi ons
selects the following nodes:
Selects the current node and its <questi ons>100</ questi ons>,
descendants. <questi ons>80</ questi ons>,
and

<questions>67</ questi ons>.

descendant-or-sel f::*
selects the following nodes:
<questi ons>100</ questi ons>,
<questi ons>80</ questi ons>,
and

<questions>67</ questi ons>,
as well as the current node,

<topi cs section="1"> .

following <topic id="UM__AE"> fol | owi ng: : questi ons
selects the node
Selects all the nodes after the <guesti ons>67</ questi ons>.

current node.

following-sibling <topic id="UM._SM > foll owi ng-sibling::topic
selects the following nodes:

Selects all the nodes after the <topic id="UM._AE">and

current node that have the same <topic id="UM__DM >.

parent as the current node
(sibling nodes).

namespace <topic id="UM_._DM > nanespace: : * returns the
default XML namespace
Selects all the nodes that htt p: // www. w3. or g/ XM/ 1998/ nanespace,
belong to the same namespace as no namespace was defined
Prepare for IBM XML certification with more technologies Trademarks
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as the current node.

parent

Selects the parent node of the
current node.

preceding

Selects all the nodes before the
current node.

preceding-sibling

Selects all the nodes before the
current node that have the same
parent as the current node
(sibling nodes).

self <topic id="UM._AE">

Selects the current node.

<topic id="UM__SM >

<topic id="UM._DM >

<topic id="UM._DM >

developerWorks®

for the element.

parent:: node() selects
<t opi cs name="UM.">.

precedi ng: questions

selects

<questi ons>80</ questi ons>
and

<guesti ons>100</ questi ons>.

precedi ng-sibling::topic
selects <t opi c

i d="UM__AE" > and <t opi ¢

i d="UM__SM >.

sel f:: node() selects
<topic id="UM__AE">.

The following table demonstrates the use of predicates. Assume that the current
selected node for all the XPath Expressions is the <pr oduct i d="200"> node.

Expression with predicate

child::topics/child::topic
[attribute::id="UM__SM]

child::topics/child::topic
[child::nanme="Dynani ¢ Modeling"]

child::topics/child::topic
[position() = 2]

Prepare for IBM XML certification with more technologies
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Output and Explanation
Selects <t opi ¢ i d="UM__SM' >.

The predicate tells the XPath processor to return
the t opi c child element of t opi cs that has its
attribute i d with the value " UML_SM'. In this
case, it is the first topic element in the XML
document.

Selects <t opi ¢ i d="UM._DM' >,

The predicate tells the XPath processor to return
thet opi c child element of t opi cs that has its
child name element with the value " Dynanmi ¢
Model i ng" . In this case, it is the third topic
element in the XML document.

Selects <t opi ¢ i d="UM__AE" >.

The predicate here uses a XPath function

Trademarks
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posi ti on() . XPath functions are described
later in this section. The predicate here tells the
XPath processor to get the second t opi ¢
element in the XML document.

Expressions and location paths: Abbreviations

You can use abbreviated forms for certain axes. Those abbreviations are:

Abbreviation

@
11

None

Description and use

Replacesattri bute: :.

Replaces descendant - or - sel f: : node() .
Replaces sel f: : node() .

Replaces par ent : : node() .

Replaces chi | d: : (this is the default axis used
if the XPath expression doesn't mention a node).

If you use the asterisk (*), you can select all the children of a particular node. For
example, t opi cs/ * selects all the child nodes under t opi cs.

XPath functions

Using XPath, you can perform operations on numbers, compare values using
relational operators, and test for equality. XPath supports the +, -, *, di v, and nod
operators. Note that XPath uses di v instead of / . For comparing values, XPath

uses the following:

* The = and ! = equality operators

e The >, <, >=, and <= relational operators

* The and and or boolean operators

Apart from these operators, XPath defines standard functions that you can use to
perform operations on nodes, strings, numerical values and boolean values. The
functions are divided into the following four categories:

+ Node set functions
*« Number functions

» String functions
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© Copyright IBM Corporation 2005. All rights reserved.

Trademarks
Page 8 of 73


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

ibm.com/developerWorks developerWorks®

+ Boolean functions

XPath functions: Node set functions

To perform operations on nodes, use node set functions. XPath provides seven
node set functions, which are described in the following table:

Name and syntax Description

count (node- set) Returns the number of nodes that are in the node
set.

i d(val ue) Returns a set of nodes that match a given ID
attribute value.

last () Returns the position of the last node in the node
set.

| ocal - nane( node) Returns the local part of a node's name.

Nane( node) Returns the fully qualified name of the node
(including the prefix).

nanmespace- uri ( node) Returns the namespace URI of the node.

posi tion() Returns the position of the current node in the
node set.

XPath functions: Number functions

To perform numeric calculations, use number functions. XPath provides five number
functions, which are described in the following table:

Name and syntax Description

cei l i ng(number) Returns an integer value that is equal to or
greater than the specified number.

f 1 oor (number) Returns an integer value that is equal to or less
than the specified number.

nunber (ar gunent) Converts the given argument to a number.

round( nunber) Returns the closest integer to the given number.

sum( node- set) Returns the sum of the numerical values in the

specified node set.

XPath functions: String functions

To perform operations on strings, use string functions. XPath provides 10 string

Prepare for IBM XML certification with more technologies Trademarks
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functions, which are described in the following table:

Name and syntax Description

concat (stringl, string2, stringN) Returns a string containing the concatenation of
the specified string arguments.

contai ns(stringl, string2) Checks to see if stringl contains string2 as a
substring, and returns true or false.

normal i ze- space(string) Returns the given string with no leading or trailing
whitespaces, and removes sequences of
whitespaces by replacing them with a single

whitespace.
starts-with(stringl, string2) Checks to see if stringl starts with string2.
string(argunent) Converts the given argument to a string.
string-length(string) Returns the length of the given string.
substring(string, startPosition, Returns a part of the string argument based on
endPosi ti on) the st art Posi ti on and endPosi ti on
specified in the function.
substring-after(stringl, string2) Returns the portion of stringl that comes after
the occurrence of string2 (which is a subset of
stringl).
substring-before(stringl, string2) Returns the portion of string1l that comes before
string2 (which is a subset of stringl).
transl ate(string, Returns a st ri ng by translating the characters
char act er Sequencel, in char act er Sequencel with corresponding
char act er Sequence2 ) positional characters in char act er Sequence?2.

XPath functions: Boolean functions

Boolean functions in XPath are used to get true or false values directly, or to convert
an argument to either true or false. To perform Boolean operations in XPath, use the
five Boolean functions described in the following table:

Name and syntax Description

bool ean(ar gunent) Converts the argument to Boolean.

fal se() Returns false.

I ang( | anguage) Checks to see if the given language matches the

language specified by the xsl : | ang element.

not (condi ti on) Returns the opposite value of the condition
argument (that is, returns true for false condition,
and vice versa).

true() Returns true.

Prepare for IBM XML certification with more technologies Trademarks
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Summary

XPath is the language that is used to select nodes in an XML document. A location
path is used to select the nodes. It has three parts -- axis, node test, and predicate.
XPath has 13 types of axes, and provides support for arithmetic, relational, and
equality operators. The built-in functions of XPath enable you to translate and
perform calculations on selected nodes. The four categories of functions provided by
XPath are node set functions (7), numeric functions (5), string functions (10), and
boolean functions (5). You will get a better understanding of the application of XPath
when you see it being used with XSLT in XSLT, XLink, and XPointer .

Example
For this example, consider the same product.xml file presented earlier in this
section:

<l-- product.xm -->

<?xm version="1.0" encodi ng="UTF- 8" ?>
<product id="200">
<name>UM. Exam Si nul at or </ name>
<pri ce>100</price>

<t opi cs name="UWM.">
<topic id="UM._SM >
<nanme>St ati ¢ Mobdel i ng</ nane>
<quest i ons>100</ quest i ons>
</topic>

<topic id="UM__AE">
<nanme>Ar chi t ect ur e</ name>
<quest i ons>80</ quest i ons>
</ t opi c>
<topic id="UM._DM >
<name>Dynani ¢ Model i ng</ nanme>
<questi ons>67</ questi ons>
</topic>
</topi cs>
</ pr oduct >

Here are some possible XPath expressions for selecting desired nodes in the above
document and the values returned by them.

Note: Try to guess what the XPath expression might return and then view the result
to see if you get it right. This will help you get a good grasp of XPath.

XPath expression and Result

[child::product/child::topics/child::topic

Selects all three of the <t opi ¢> nodes under <t opi cs>.

Prepare for IBM XML certification with more technologies Trademarks
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/ product/topics/topic

Also selects all three of the <t opi ¢> nodes under <t opi cs>. Remember, if you don't specify an
axis the default substitution is chi | d: : .

[ product/child::topics/topic[position() = 2]

Selects the second <t opi ¢> node under <t opi ¢s> -- which in this case would be <t opi ¢ i d
=" UML_AE" >.

/ product/topics/topic[position() = last()]

Selects the last <t opi ¢> node under <t opi ¢cs>, which in this case would be <t opi ¢ id
="UM._DM' >.

[/topic[position() = 1]/follow ng::questions

Returns the <quest i ons> nodes after the first <t opi ¢> node element --
<guesti ons>80</ quest i ons> and <quest i ons>67</ questi ons>.

/topics/topic[position() = 2]/*

Selects all child nodes of the second <t opi ¢c> node -- in this case, the
<nane>Ar chi t ect ur e</ name> and <quest i ons>80</ quest i ons> nodes.

/topics/topic[position() = last()]

No result. The expression has to be / product/t opi cs/topi c[ position() = last()]; by
using/ , you tell the expression to start from the root element of the document. In the document
above, the root element is pr oduct , so the expression should start with / pr oduct .

The following table demonstrates some XPath functions and their results. Again, try
to work out the output of the functions first, and then refer to the results.

XPath function Result
concat ("xm","is","great") "xmisgreat”
normal i ze-space(" xm is great ") "xm is great"”
round( 6. 28) 6
sum(//topic[position() = 147 (80 + 67)
1]/fol | owi ng: : questi ons)
floor(6.28) 6
count (//topic[position() = 2
1]/fol | owi ng: : questi ons)
string-length("xm") 3

Prepare for IBM XML certification with more technologies Trademarks
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cei ling(6.28) 7

substring("xm is great", 1, 3) "xm "
translate("xm is great man", 'xm', "XM is great Man"
" XM')

Exercises

The questions for this exercise are based on the following books.xml file:

<!-- books.xm -->
<?xm version="1.0" encodi ng="UTF- 8" ?>
<books>

<book i d="BK1">
<name>Under st andi ng XM.</ nane>
<Aut hor >Whi z| abs</ Aut hor >
<pri ce>50</price>

</ book>

<book i d="BK2">
<name>Under st andi ng Java</ nane>
<Aut hor >Wi z| abs</ Aut hor >
<pri ce>40</ pri ce>

</ book>

<book i d="BK3">
<name>XM. Certification Made Easy</nanme>
<Aut hor >Whi z| abs</ Aut hor >
<price>75</price>

</ book>

</ books>

1.  Which of the following XPath expressions will select the first book

element?
A. [/ book[position() = first()]
B. /book[position() = 1]
C. [//book[position() = 1]
D. /books/book[position() = 1]
E. /books/book [position() = first()]
F. //books/ book[el enent() = 1]
Correct choices: Cand D
Explanation:

The /| expression selects all of the book elements in the document, and
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position() = 1 returns the first book element. Choice C is correct.

The / books/ book expression returns the book element located under
the books root element; posi ti on() = 1 then returns the first book
element. Choice D is correct.

When you start an expression with / , the expression always denotes the
root element of the document. In this case, books is the root element and
is specified whenever you use / .

XPath does not have a function called fi rst () --itonly hasal ast ()
function. Choices A and E are incorrect.

Choice B is incorrect as the books.xml file has no root element called
book.

XPath does not have a function called el enent () . Choice F is incorrect.

2. Which of the following XPath expressions will select the pri ce elementin

the third book element?

A. [//book[position() = last()]/price

B. //bookl@d ='"BK3']/price

C. //book[position() = 3]/price

D. /books/book[position() = 3]/price
Correct choices: A, B, C,and D
Explanation:
This is a tricky question -- all the choices are correct.
The / /| expression selects all of the specified descendant elements in the
document, and posi ti on() returns the specified position of that
element in the resulting node set. In this case, position() = 3 and
position = | ast() both return the third book element when the node
set contains book elements, and return the third pri ce element when
the node set contains pri ce elements.
The // book[ position () = last()]/price expression returns the
pri ce element in the last book element (the third book element). Choice
A is correct.
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The // book[ @d = ' BK3' ]/ pri ce expression returns the pri ce
element in the book element, which has an i d attribute with the value
" BK3" . Choice B is correct.

The // book[ position () = 3]/price expression returns the
pri ce element in the third book element. Choice C is correct.

The / books/ book[ position() = 3]/ price expression returns the
pri ce element in the third book element under the books root element.
Choice D is correct.

Exam tips

Your understanding and mastery of XPath is crucial to success in the XML
certification exam. If you don't know XPath, you won't be able to write or understand
XSLT stylesheets. Although few questions directly pertain to XPath, many of the
XSLT-related questions require that you understand XPath. Pay close attention to all
of the 27 functions provided by XPath, particularly their functionality and syntax.

Section 3. XSLT, XLink, and XPointer

XSLT basics

Extensible Stylesheet Language Transformations, or XSLT, is a language that
specifies how to transform XML documents into other XML documents. It also allows
you to transform XML documents into certain non-XML formats (such as text or
HTML). To achieve a transform, you apply an XSLT stylesheet to an XML document
using an XSL processor.

Definition and linking: An XSLT stylesheet file is an XML file. Once you write an
XSLT stylesheet using elements defined in the XSLT namespace, you can refer to it
from an XML document that you want to transform. To do this, use a processing
instruction with the target xm - st yl esheet . For example, to refer to a stylesheet
named product.xslt from the XML document, use the following processing
instruction:

<?xm - styl esheet type="text/xsl" href="product.xslt"?>
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XSLT elements: xsl:stylesheet, xsl:template, and
xsl:apply-templates

An XSLT stylesheet contains elements that are defined in the XSLT namespace
(http://mvww.w3.0rg/1999/XSL/Transform). In this section, we describe some of the
most important elements in the XSLT namespace that are also important for the
exam:

1. xsl:styl esheet
This is the root element of an XSLT file. An xsl : st yl esheet definition
has the following two mandatory attributes:

a. The namespace declaration for the XSLT namespace (in this case,
xsl)

b.  The version attribute (the version required for the exam is 1.0)
And the code is:

<xsl : styl esheet version="1.0"
xm ns: xsl ="http://ww. wW3. org/ 1999/ XSL/ Tr ansf or ni' >

2. xsl:tenplate
The most important element in XSLT is the xsl : t enpl at e element.
XSLT stylesheets use templates to process XML documents. The
xsl : t enpl at e element has four attributes: mat ch, nanme, priority,
and node.

mat ch is the most important attribute and is almost always specified in
the xsl : t enpl at e element. The nat ch attribute denotes a pattern,
which is an XPath expression that denotes the nodes in the XML
document. If a match is found, then the template is executed.

The name attribute is optional, and is generally used by the
xsl : cal | -tenpl at e element (see XSLT elements: xsl:variable,
xsl.call-template, xsl:with-param, xsl:param, and others).

The pri ori ty attribute is optional, and specifies the execution order for
templates that match for the same XPath expression. The priority
attribute takes a numeric value. A template with a high priority is chosen
over a template with a lower priority.

Prepare for IBM XML certification with more technologies Trademarks
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The node attribute is also optional. With it, you can match templates
based on the value specified for the node attribute and the expression
specified in the match expression.

In the following expression, the template is executed for every <book>
node in the XML document:

<xsl :tenpl ate mat ch="/book" >

When you specify a forward slash (/) as the path expression, it denotes
the root of the document. Similarly, you can specify an asterisk (*) to
match all the nodes in a document.

3. xsl:apply-tenpl ates
As mentioned before, XSLT uses templates to process XML documents.
Once the XSL processor finds a corresponding match in an
xsl : t enpl at e element, the code in the template is executed. Inside the
template definition, you can call other templates with the
xsl : appl y-t enpl at es element. For example:

<xsl :tenpl ate mat ch="product">
<xsl : appl y-tenpl at es sel ect ="nanme" />
</ xsl:tenpl at e>
<xsl:tenpl ate nmat ch="nane">
<xsl : val ue- of select="." />
</ xsl:tenpl at e>

ECU> N [=

In the above expressions, the t enpl at e element in line 1 matches for a
pr oduct element in the document. Then, for that pr oduct element, a
template with a match expression of the nane node is called in line 2.
This matches the t enpl at e element in line 4. Line 5 simply outputs the
value of the nanme node using the xsl : val ue- of element, which we
describe next.

XSLT elements: xsl:value-of, xsl:output, xsl:if, xsl:choose,
xsl:when, and xsl.otherwise

4. xsl:val ue- of
Use this element to output the value of a node. The value is expressed as
a string. xsl : val ue- of is an empty element and does not have any
children. The value to be output is expressed in this element's sel ect
attribute as an XPath expression, as shown in the
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xsl : appl y-t enpl at es example in XSLT elements: xsl:stylesheet,
xsl:template, and xsl:apply-templates.

xsl : out put

You can control the output of an XSLT stylesheet with the xsl : out put
element. This element is generally declared immediately after the

xsl : styl esheet element. It has several attributes, of which net hod is
the most important. net hod specifies the type of output for the XSLT
stylesheet, and takes one of three values: xm , ht il , or t ext .

<xsl : out put nethod="xm " versi on="1.0"
encodi ng="UTF-8" i ndent="yes"/>

In the above expression, the specified output of the XSLT stylesheet is
"xm

xsl :if,xsl:choose, xsl : when, and xsl : ot herw se
You can specify conditional statements and thus control the
transformation of an XML document with the following XSLT elements:

a. xsl:if --This element checks conditions and is similar to the "if"
statement found in other programming languages. Specify the
condition that you want to test in the t est attribute. If the test
evaluates to true, then the statements within the element are
executed.

<xsl :tenpl ate mat ch="nane">
<xsl:if test="@osition="devel oper'">
<xsl :val ue-of select="." /> <l-- is a devel oper -->

</ xsl

if>

</ xsl:tenpl at e>

In the above expression, for the name node, the xsl : i f element
checks whether "devel oper " equals the value of the attribute
posi ti on inthe name element. If this is true, then the value of the
name node is output.

b. xsl:choose, xsl : when, and xsl : ot her wi se -- Unlike other
programming languages, XSLT does not have an "if ..else if"
construct to test for multiple conditions. Instead, it provides the
xsl : choose element. With this element, you can test for multiple
conditions. Each condition is tested with the xsl| : when element,
which is equivalent to the "if" statement. To test multiple conditions,
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include several xsl : when child elements. An xsl : choose
element can also have an xsl : ot her wi se. This is equivalent to
the "else if* statement. If present, an xsl : choose element can
contain only one xsl : ot her wi se element. When none of the
expressions in xsl : when evaluate to true, then the statements
inside xsl : ot her wi se are executed.

<xsl :tenpl ate mat ch="nane">
<xsl : choose>
<xsl : when test="@osition="devel oper' ">
<xsl : val ueof select="." /> <I-- is a devel oper -->
</ xsl : when>

<xsl :when test="@osition='manager'">
<xsl : val ueof select="." /> <!-- is a manager -->
</ xsl : when>

<xsl : ot herw se>
<xsl : val ueof select="." /> <l-- should be an engi neer -->
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : tenpl at e>

XSLT elements: xsl:for-each, xsl:element, xsl:attribute,
xsl:import, and xsl:include

7. xsl:for-each
With this element, you can iterate over a set of selected nodes. It has a
sel ect attribute that selects the nodes through an XPath expression.
Once the nodes are selected, the statements inside the xsl : f or - each
element are executed for each node in the resulting node set.

<xsl :tenpl ate mat ch="nanes">
<xsl : for-each sel ect ="nane">
<xsl :val ue-of select="." />
</ xsl : for-each>
</ xsl:tenpl at e>

The above xsl : f or - each element selects the nanme nodes that are
children of the nanes node, and for each nane element the value of the
node is selected.

8. xsl:elenent and xsl:attribute
Use these elements to create element and attribute nodes in the resulting
XSLT stylesheet. In addition, XSLT also provides the following elements
for creating XML elements in the resulting output:
xsl : processi ng-instruction, xsl:coment, and xsl : t ext.
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<xsl : el enent nane="position">
<xsl : val ue- of sel ect="@ost" />
</ xsl : el ement >

The above expression creates a posi t i on element and assigns the
value of the post attribute as the posi ti on element's value. For
example, if the post attribute has a value of " manager ", then the
following XML output results:

<posi ti on>manager </ posi ti on>

9. xsl:inport and xsl :incl ude
You can reuse an XSLT stylesheet using xsl : i nport and
xsl ;i ncl ude. These elements make it possible to reuse templates
defined in other stylesheets. Both are very similar and have the same
syntax.

The main difference becomes clear when you use xsl : i nport to reuse
any content that's defined in an external stylesheet. For example, if there
is a template in the current stylesheet that has the same name as a
template in an external stylesheet, then the internal one is given higher
priority than the external one. However, in the case of xsl : i ncl ude, the
included template is given the same priority as the existing template. In
both elements, the hr ef attribute gives the link to the external stylesheet,
as follows:

<xsl:inmport href="products.xslt" />

<xsl :include href="products. xslt" />

Definitions that are included using <xsl : i nport > have lower priority
than definitions in the including stylesheet.

XSLT elements: xsl:variable, xsl:call-template, xsl:with-param,
xsl:param, and others

10. xsl:variable
Use the xsl : vari abl e element to define variables. Its mandatory nanme
attribute specifies a name for the variable. With the optional sel ect
attribute, you can select the desired node. Once defined, you can then
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refer to the variable by adding the dollar sign ($) character before the
variable name. An example is:

<xsl :tenpl ate mat ch="nane">

<xsl :vari abl e name="post" sel ect="@osition" />
<xsl : val ue- of sel ect="$post" />

</ xsl:tenpl at e>

11.

In the above example, the variable post is assigned the value of the
posi ti on attribute belonging to the nane element. It is then output by
referencing it using the dollar sign ($) as $post .

xsl:call-tenpl ate, xsl : wi t h- param and xsl : param

You can call a template from within an XSLT stylesheet and pass
parameters to the template. This is similar to making a method call in
other programming languages, and is achieved by using the
xsl:call-tenpl ate, xsl :w t h-param and xsl : par amelements.

To call a template, you need to know the template's name and specify it in
the nane attribute of the xsl : cal | -t enpl at e element. Match this to
the value of the nane attribute that you specify in the template that you
call.

If the template you are calling requires any parameters, you have to
provide them using the xsl : wi t h- par amelement inside
xsl:call-tenpl ate. xsl:w t h- paramhas nane and sel ect
attributes; use the latter to specify a node value with an XPath
expression.

In the template that you call, predefine the parameters with the
xsl : par amelement. The following example illustrates how to use these
elements:

1. <xsl:tenpl ate nanme="Enpl oyee_Position">
2 <xsl : param nane="nane" />
3. <xsl : param nanme="posi ti on" />
4. <xsl : val ue- of sel ect="$nane" /> ,
5. <xsl : val ue- of sel ect="$position" />
6. </xsl:tenpl ate>
7. <xsl:tenpl ate match="nanme">
8. <xsl : cal | -t enpl at e name="Enpl oyee_Posi ti on">
9. <xsl : wi t h- par am nane="nanme" select="." />
10. <xsl : wi t h- par am name="posi ti on" sel ect =" @osition" />
11. </ xsl :call -tenpl at e>
12. </xsl:tenpl ate>
In the above example, lines 1-4 define a template called
Enpl oyee_Posi ti on which takes in two parameters called nane and
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posi ti on. It then outputs the value of the parameters as:

Name: <xsl:val ue-of sel ect="$name"/>
<xsl : val ue- of sel ect="$position"/>

Line 5 defines the template that executes for every matching nanme node
in the XML document.

Lines 6-9 demonstrate the use of the xsl : cal | -t enpl at e element. In
line 6, the template call is made by specifying the name of the template in
the nane attribute. The parameters for the template (the values of the
nanme node and its posi t i on attribute) are provided using the

xsl : wi t h- par amelement, as shown in lines 7 and 8.

Other XSLT elements

In addition to the elements defined above, the XSLT namespace also defines
several other elements. This section covers only the most important XSLT elements.
Although it is possible to answer most (or all) of the questions in the exam with the
XSLT elements discussed in this section, you should at least be aware of the other
elements defined in the XSLT namespace. These include:
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xsl :apply-inports
xsl:attribute-set
xsl : copy

xsl : copy- of

xsl : deci mal - f or mat
xsl:call-fall back
xsl:call -key

xsl : cal | - message
xsl : nanespace-al i as
xsl : nunber

xsl : preserve-space
xsl :sort

xsl :strip-space
xsl:call-text

xsl:transform
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XSLT functions

XSLT inherits all the functions provided by XPath. It also defines the following

functions:

Function Description

current () Returns the current node as a node set.

docunent () Allows you to access nodes in other XML
documents.

el ement - avai | abl e() Checks to see if the specified element is
supported by the XSLT processor and returns
true or false.

f or mat - nunber () Converts a number into a string.

function-avail abl e() Returns a Boolean value indicating the
availability of the specified function in the function
library.

generate-id() Returns a string value that uniquely identifies the
node in the argument node set.

key() Returns a node set based on the value of the key
and the specified node set.

system property() Returns the value of a system property as an
object.

unpar sed-entity-uri () Returns the URI of the unparsed entity as a
string.

XLink

XML Linking Language (XLink) allows you to insert elements into XML documents
that create and describe links between XML documents. The World Wide Web
Consortium (W3C) defines the linking relationship as follows:

An XLink link is an explicit relationship between resources or
portions of resources. It is made explicit by an XLink linking
element, which is an XLink-conforming XML element that asserts
the existence of a link.

Inserting XLink: In order for an element in an XML document to be referenced from
elements in other XML documents, it has to have attributes defined from the XLink
namespace (http://www.w3.0rg/1999/xlink). These are called XLink attributes.

XLink attributes: XLink defines 10 attributes in its global namespace that can be
specified for elements in XML documents. They are:
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Attribute name

type

hr ef

role

arcrol e

title

show
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Description

Indicates the XLink element type. It can take any
one of the following six values:

e simple

e extended
e locator
e arc

e resource
e title

While the first two are used to denote the types
of links offered by XLink (simple and extended),
the remaining four are used to define navigation
rules and participation in the link, and are
specified as attributes of sub-elements of
elements that are extended links.

Defines the destination URI of the XLink; used
with si nmpl e and | ocat or types.

Provides information about the function of the
content of the XLink; used with si npl e,
ext ended, | ocat or, and r esour ce types.

Provides information about the function of the
XLink; used with si npl e and ar ¢ types.

Contains a description of the XLink; used with all
types excepttitle.

Specifies how to display the destination content.
It can take any one of the following five values:

* new-- Content is not shown in the
source document; it is shown
separately.

* repl ace -- Content is shown in the
same place, replacing the source
content.

e enbed -- Content is shown along
with the source content.

e ot her -- The link does not specify
the behavior; document provides
additional information on how to
display content.

¢ none -- The link does not specify
the behavior; document does not
provide additional information on
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how to display content.

The show attribute is used with si npl e and ar c
types.

actuate Describes how to trigger the XLink. It can take
any one of the following four values:

* onRequest -- Link is triggered only
when the user makes a request.

e onLoad -- Link is triggered when the
source document is loaded.

e ot her -- Link does not specify the
behavior; document provides
additional information on how to
display content.

e none -- Link does not specify the
behavior; document does not
provide additional information on
how to display content.

The act uat e attribute is used with si npl e and
ar c types.

| abel Denotes which endpoint is referenced by the
f romand t o attributes in an ar c type definition;
used with | ocat or and r esour ce types.

from Defines the label for the resource that is the
starting point for the ar c type definition. This
label should match the | abel attribute defined in
the | ocat or or r esour ce types. Used with the
ar c type.

to Defines the label for the resource that is the end
point for the ar c type definition. This label should
match with the | abel attribute defined in the
| ocat or orresour ce types. Used with the ar ¢
type.

XLink: Required and optional attributes

The following table summarizes the attributes that are required or optional for the
different XLink element types:

sinpl e extended | ocator arc resource title
type Required Required Required Required Required Required
hr ef Optional Required
rol e Optional Optional Optional Optional
arcrol e Optional Optional
Prepare for IBM XML certification with more technologies Trademarks
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actuate
| abel
from

to
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Optional Optional Optional Optional Optional
Optional Optional
Optional Optional

Optional Optional
Optional

Optional

XLink: Simple and extended links

As you can see from the table in XLink: Required and optional attributes, XLink
offers two kinds of links -- namely, simple links and extended links.

Simple links are similar to HTML links. A simple link has two participating resources
-- the sour ce and the t ar get . An example of a simple link is:

<books xm ns: x| i nk="http://ww.w3. org/ 1999/ xl i nk"
xl i nk: type="si npl e"
x| i nk: href =" books. xm "
xli nk: show="r epl ace"
x| i nk: act uat e="onRequest" />

When the user activates the link, the contents of books.xml are shown in place of the
source document.

However, extended links are where the real power of XLink comes in. Unlike simple
links, extended links allow multiple resources to be linked with each other. According
to the W3C:

An extended link is a link that associates an arbitrary number of
resources. The participating resources may be any combination of
remote and local.

As mentioned earlier, an element of extended type might contain as sub-elements
any of the following four types, in any order:

| ocat or : These elements address the remote resources that participate
in the link.

ar c: These elements provide the rules that are used to traverse among
the participating link resources.

titl e: These elements provide information about the link.

r esour ce: These elements address the local resources that participate
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in the link.

Here's an example of an extended link:

<bookl nf or mat i on
xm ns: x|i nk="http://ww. w3. or g/ 1999/ x| i nk"
xl i nk: type="ext ended"
x| i nk: rol e="bookl nf or mati on"
xlink:title="Understanding Java">

<book

<aut hor
x| i
x| i
x| i
xli
xli

i nk:
i nk:
i nk:
l'i nk:
i nk:

nk

type="1I ocator"

hr ef =" books/ under st andi ngJava. xm "

| abel =" bookUnder st andi ngJava"

rol e="http://ww. publisher.conl books/java/ under st andi ngJava"
title="Understandi ng Java"/>

:type="I ocat or"
nk:
nk:
nk:
nk:

hr ef =" aut hor s/ JohnPet er . xm "

| abel =" JohnPet er "

rol e="http://ww. publisher.con books/aut hor"
title="John Peter"/>

<pri cel nformati on
xli nk: type="resource"
xli nk: | abel =" under st andi ngJavaPri ce"
xl'ink:title="Understandi ng Java Price">
<price> 50</price>
</ pricel nf ormati on>

<t ar get
xli
xli
xli
xli
xli
xli

<t ar get
xli
xli
xli
xli
x| i
x| i
x| i

:type="arc"

: from=" bookUnder st andi ngJava"
:to="under st andi ngJavaPri ce"

: show=" new"

:act uat e="onRequest"
:title="Understanding Java Price"/>

:type="arc"

: from=" bookUnder st andi ngJava"

;arcrol e="http://ww. publisher.confaut hor"
:to="JohnPeter"

: show="repl ace"

:act uat e=" onRequest "

:title="Peter John, author"/>

</ bookl nf or mat i on>

developerWorks®

The above example defines an extended link through bookl nf or mat i on. Unlike
an HTML link that can define only one resource, the bookl nf or mat i on link defines
three resources: It has two | ocat or type elements -- book and aut hor -- that
point to two external resources (understandingJava.xml and JohnPeter.xml); and a
resour ce type element -- pri ce -- which points to a local resource (the
bookl nf or mat i on element). The navigation between the resources is defined by
the two t ar get elements, which are arc type elements.

When bookl nf or mat i on is displayed using an XLink-aware browser, it includes
the links to the resources as defined by the arc elements. The browser decides how
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the links will be rendered. The links are most likely to be displayed with the value
defined for the xI i nk: ti t| e attribute in the t ar get elements.

XPointer

XML Pointer Language (XPointer) is the basis for specifying the fragment identifier
for any Uniform Resource Identifier (URI) that locates an XML resource. It is very
similar to the anchor tag (<a>) that's used in HTML pages, and is used for pointing
to specific fragments of XML documents.

In general, an XPointer has the following syntax:

docunent _uri # XPoi nter_Form

Here, XPoi nt er _For mis either a shorthand or a scheme-based pointer.

Shorthand pointer: In this type, XPoi nt er _For msupplies the ID to locate the
fragment. This ID can be the value of either an i d attribute or an i d element. Also,
the ID can be determined by any one of the following:

» Schema-determined ID for attributes
» Schema-determined ID for elements
» DTD-determined ID

» Externally-determined ID

Here's an example of a schema-determined ID for elements:

books. xm # W.S-002

This matches the second book element with the ID WLS- 002 in the following XML
document (books.xml):

<?xm version="1.0" encodi ng="UTF-8" ?>
<books xm ns: xsi =http://ww. w3. or g/ 2001/ XM_Schera- i nst ance
xsi : noNamespaceSchemalLocat i on="books. xsd" >

<book>
<i d>W.S- 001</i d>
<nanme>Under st andi ng XSLT</ name>
</ book>

<book>
<i d>WL.S- 002</ i d>
<name>Under st andi ng XLi nk</ name>
</ book>
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<book>
<i d>W.S- 003</i d>
<name>Under st andi ng XPoi nt er </ nanme>
</ book>
</ books>

And here's the schema definition (books.xsd):

<?xm version="1.0" encodi ng="UTF-8" ?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t =" unqual i fi ed" >

<xs: el ement name="books" type="booksType"/>

<xs: conpl exType name="booksType" >
<XS:sequence>
<xs: el ement name="book" type="bookType" maxQOccurs="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nanme="bookType">
<xs:all>
<xs: el enent nanme="id" type="xs:id" />
<xs: el enent nane="nane" type="xs:string" />
</xs:all>
</ xs: conpl exType>

</ xs: schema>

Scheme-based pointer: In this type, the pointer consists of one or more pointer
forms. Each pointer form has a scheme name and contains, within parenthesis, the
data that conforms to the specified scheme.

Here's an example of a scheme-based pointer that uses an element scheme to
locate fragments by ID:

books. xm # el ement (WS- 002)

This will locate the same second element that was selected in the shorthand pointer
form.

Summary

XSLT stylesheets transform XML documents into other formats. This transformation
Is achieved through XSLT elements that are defined in the XSLT namespace. Apart
from the functions inherited from XPath, XSLT also provides functions that can
transform XML documents. XLink links XML documents; XLinks can be either simple
or extended links. XPointer is the language that locates fragments in XML
documents. XPointers come in two types: shorthand and scheme-based. The former
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relies on IDs while the latter relies on schemes to locate fragments.

Example

Consider the following XML document (employees.xml):

<enpl oyees>
<enpl oyee position="nmanager">
<name>
<first>John</first>
<l ast >Dent </ | ast >
</ name>
<age>34</ age>
</ enpl oyee>
<enpl oyee position="devel oper">
<nane>
<first>Tonx/first>
<l ast >Hanks</ | ast >
</ name>
<age>25</ age>
</ enpl oyee>
<enpl oyee position="devel oper">
<nane>
<first>Mat hew</first>
<l ast >Perry</| ast >
</ nane>
<age>31</ age>
</ enpl oyee>
<enpl oyee position="engi neer" >
<name>
<first>King/first>
<l ast>Gentil e</| ast>
</ nane>
<age>22</ age>
</ enpl oyee>
<enpl oyee position="engi neer" >
<name>
<first>Don</first>
<l ast >Br adman</ | ast >
</ nane>
<age>34</ age>
</ enpl oyee>
<enpl oyee position="devel oper">
<name>
<first>Melissa</first>
<l ast >Ander son</ | ast >
</ name>
<age>32</ age>
</ enpl oyee>
</ enpl oyees>

This document is linked to the following XSLT stylesheet (employee.xslt):

<?xm version="1.0" encodi ng="UTF- 8" ?>
<xsl : styl esheet version="1.0"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or m' >
<xsl : out put nmethod="htm " version="1.0" encodi ng="UTF-8" indent="yes"/>
<xsl:tenplate match="/">
<htm >
<head>
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<title>Denpnstrates transformation of xm using XSLT </title>

</ head>

<body>
<n37XSLT Transformati on of enpl oyees. xm usi ng enpl oyee. xsl t</h3>
<nr/ >

Enpl oyees : <xsl:val ue-of sel ect="count(//enpl oyee)"/>
<br/>
<br/>

<xsl : val ue- of sel ect="count (//enpl oyee[ @osition="Manager'])"/>
<xsl : val ue- of sel ect="count (//enpl oyee|[ @osition=' Engi neer'])"/>
<xsl : val ue- of sel ect="count (//enpl oyee[ @osition=' Devel oper'])"/>
<br/>

<br/>

<t abl e border="1">
<tr>
<t h>Enpl oyee Nane</th>
<t h>Posi t1 on</t h>
<t h>Age</t h>
</tr>
<xsl : appl y-tenpl at es sel ect="//enpl oyee"/ >
</tabl e>
</ body>
</htm >
</ xsl:tenpl at e>

<xsl :tenpl ate mat ch="enpl oyee" >
<tr>
<t d>
<xsl : val ue- of sel ect="concat(nane/first,' ', name/last)"/>
</td>
<t d>
<xsl : val ue- of sel ect="@osition"/>
</td>
<td>
<xsl : val ue- of sel ect="age"/>
</td>
</[tr>
</ xsl:tenpl at e>

</ xsl : styl esheet >

Now try to guess the output of the XML file when the XSLT stylesheet is applied to it,
and see if it corresponds to the output shown below.

Here's the output in HTML:

<htm >

<head>
<META htt p- equi v="Cont ent - Type" content="text/htm ; charset=utf-8">
<title>Denpnstrates transformation of xm using XSLT </title>

</ head>

<body>
<HS>XSLT Transformati on of enpl oyees. xm usi ng enpl oyee. xsl t</h3>
<nr >

Total Enpl oyees : 6<br><br>

Managers : 1,

Engi neers : 2,

Devel opers : 3<br><br>
<t abl e border="1">
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<tr>
<t h>Enpl oyee Nane</th>
<t h>Posi ti1 on</t h>
<t h>Age</t h>

</tr>

<tr>
<t d>John Dent</td>
<t d>Manager </ t d>
<t d>34</td>

</tr>

<tr>
<t d>Tom Hanks</t d>
<t d>Devel oper </t d>
<t d>25</td>

</[tr>

<tr>
<t d>Mat hew Perry</td>
<t d>Devel oper </t d>
<t d>31</td>

</[tr>

<tr>
<td>Kim Gentile</td>
<t d>Engi neer </t d>
<t d>22</td>

</[tr>

<tr>
<t d>Don Bradman</td>
<t d>Engi neer </t d>
<t d>34</td>
</[tr>

<tr>
<td>Mel i ssa Anderson</td>
<t d>Devel oper </t d>
<t d>32</td>

</[tr>

</t abl e>
</ body>
</htn >

And here's the output as displayed in Internet Explorer:
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XSLT Transformation of employvees.xinl using emplovee.xslt

Total Employees : 6

Managers - 1, Engineers : 2, Developers : 3

Emplovee Name | Position Age
John Dent MManager 34
Tom Hanks Developer 25
Mathew Perry Developer 21
Ein Gentile Engmneer 22
Don Bradman Engmeer |34
Melsza Anderson Dewveloper 32

&) Done My Compuker

Exercises

1. After applying an XSLT stylesheet to an XML document, the output:

A. s always another XML document
B. is always an HTML document
C. s always a text document

D. can be any type of document
Correct choice: A
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Explanation:

When you apply an XSL stylesheet to an XML document, the result is
always an XML document. Depending upon the XSL processor that you

ibm.com/developerWorks

use, the resulting XML set can then be converted into any format required

by the application (such as HTML or PDF). So Choices B, C, and D are
incorrect.

2. Which of the following statements with respect to XLinks and HTML links

is false?

A. HTML links connect only two resources.
B. HTML links allow navigation only in one direction.

C. HTML links specify only the behavior of the rendering engine and
not the actual data.

D. Simple XLinks need not be embedded in the source document.
Correct Choice: C
Explanation:

HTML links do not specify any additional conceptual behavior for the rendering
engine. No information about whether the rendering engine should automatically
traverse the link or wait for user interaction can be specified.

Choice A is incorrect since a single HTML link can only connect two resources.

Choice B is incorrect because if you have a sequence of pages and you want the
user to be able to navigate between them, you need to explicitly define hyperlinks
between all of them.

Choice D is incorrect since it is possible to embed XLinks in a different document
than the one it is linking.

Exam tips

Many questions on the exam require you to choose the output of a given XSLT

stylesheet when applied to a given XML document. In some cases, you might have

to choose one of several stylesheets that will yield the output specified in the

question when applied to a given XML document. In either case, it is very important
to understand the XSLT elements and their functionalities; at a minimum, you should
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know the important XSLT elements described in this section.

You are likely to get one or two questions on XLink and XPointer, and they require
only a basic understanding of these technologies. So try to spend more time learning
the XSLT elements and functions.

Section 4. CSS and XSL-FO

CSS basics

CSS stands for Cascading Style Sheets. If you've designed Web pages, you have
probably used CSS to control the style and layout of your pages.

Put simply, you can use CSS to control the style and layout of elements in an XML
document. This is done by defining values for their style properties. Each element in
a document (like h1l in XHTML pages) has its own set of style properties, such as
color or font. You can define values for these style properties using CSS, and then
apply the CSS to the document.

The exam requires that you know how to apply CSS in formatting XML and XHTML
documents. We will start by showing you the basics of CSS and how it applies
specifically to XHTML documents, then we will show you how to apply CSS to XML
documents in general.

CSS: Style property definition

To define a value for a style property which belongs to a particular tag in the
document, you have to use the following syntax.

sel ector {property: val ue}

For example:

body {col or: bl ue}

Where:
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» sel ect or is the element or tag (the <body> tag in the example)

* property isthe style property you want to set (the col or of the <body>
tag)

« val ue is the value for the property (bl ue for col or)

When you apply this CSS definition to an XHTML document, the contents of the
<body> tag will display in blue.

It is also possible to define multiple style properties for a single element, or to define
style property values for a collection of elements in the same definition. When you
specify multiple property-value definitions for a single element, separate them with a
semicolon ().

Example 1 (multiple properties for a single element):

body {col or: blue; background-col or: #000000 }

Example 2 (same property values for multiple elements):

body, hl1l, p {color: blue}

In Example 1, the col or and backgr ound- col or properties of the <body> tag
are set to the specified values.

In Example 2, the col or property of the <body>, <h1>, and <p> tags is set to
bl ue.

CSS: Class attribute

You can also apply different styles to the same element using the cl ass attribute.
This allows the same elements to have different presentations, depending on the
class they belong to. Consider the following definitions for the h2 element in the CSS
file:

h2.error {col or:red}
h2. war ni ng {col or: orange}
h2. normal {col or: bl ack}

Where er r or , war ni ng, and nor mal denote the three possible class values.
This means an element represented in the document with a cl ass attribute value of
er r or will display in red. Here's the code:
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<h2 class ="error">Error! Text here will be displayed in red</h2>

And the output is:

Including CSS

You can include CSS internally, externally, or inline. Internal stylesheets are defined
in the document itself using the <st yl| e> tag. For external stylesheets, the CSS is
defined in a separate document and stored with the extension .css. It is then
included in the Web page using the <I i nk> tag. To apply CSS to format XHTML
documents in this tutorial, we will mostly use an external stylesheet. In most
projects, external stylesheets are the preferred way to include CSS to format XHTML
documents.

It is also possible to use an internal stylesheet, but this is not preferred as
developers must make a change in the stylesheet for all pages that include the
stylesheet internally. With an inline stylesheet, the definition for the style property is
made in the definition of the element itself. Inline stylesheets are rarely implemented
for the same reason as internal stylesheets.

Internal stylesheet example:

<style type="text/css"> hl{color: red} </style>

External stylesheet example:

<link rel ="styl esheet" type="text/css" href ="content.css" />

Inline stylesheet example

<h3 styl e="col or:green; font-size:14pt">G een, 14-point text</h3>
Style properties

To define CSS for XHTML pages, you need to know the different elements that
make up the structure of an XHTML document and their style properties. More than
100 elements are defined for XHTML pages! Even though you are not required to
know the style properties for all these elements, you should be familiar with these
most frequently-used ones:

» backgr ound- col or « font-size
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* background-i nage .
e background- position .
* background-repeat .
* border .
* border-bottom .
 border-coll apse .
* border-col or .
* border-left .
* border-right .
* border-spacing .
 border-style .
e border-top .
* bottom .
+ color .
« font .
o font-famly .
CSS and XML

font-style
font - wei ght

| eft
list-item
mar gi n
paddi ng
paddi ng- bot t om
paddi ng-1 eft
paddi ng-ri ght
paddi ng-t op
position

ri ght

text-align
top
wi dt h

wor d- spaci ng

ibm.com/developerWorks

The application of CSS to XML is very similar to how you apply CSS to XHTML
documents. Instead of specifying the XHTML element name, you specify the
element name in the XML document as the selector value; then you specify the style
property and the required value for that property. For example:

nanme {display:list-item list-style:circle; color:blue;

mar gi n-l eft: 1cm}

The above example displays the contents of the <name> tag as list items, with the
list items denoted by a circle. The color of the content is blue and it is placed 1cm

from the left margin.

As with (X)HTML documents, you can define multiple properties for a single element
as shown in the above example. You can also define a common property for more

than one element. In Example 1, the elements are separated by a comma (, ). If you
specify an asterisk (*) instead of an element name, you can apply the style property

to all the elements in the document, as in Example 2.
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Example 1 (same property values for multiple elements):

nane, price { col or:blue; background-col or: #000000 }

Example 2 (same property values for all elements in the document):

* { color:blue }

XSL-FO basics

Extensible Stylesheet Language - Formatting Objects (XSL-FO) is another
technology used to format XML documents. Similar to CSS, it has additional features
that give you more control over the presentation of a document's contents. XSL-FO
is based on XML so it is extensible, which means you don't need a separate parser
to extract information from an XSL-FO document.

XSL-FO structure

An XSL-FO document is basically an XML file that usually has the extension .fo. All
elements defined in the document belong to the XSL-FO namespace,
http://www.w3.0rg/1999/XSL/Format.

Essentially, every XSL-FO file has the following basic structure:

<fo:root xmns:fo="http://ww. w3. org/ 1999/ XSL/ For mat " >
<fo: | ayout - mast er - set >
<f o: si npl e- page- mast er >
<f o: regi on- body />
</ f o: si npl e- page- mast er >
</fo: | ayout - mast er - set >

<f 0: page- sequence>
<fo:fl ow
<fo: bl ock />
</fo:fl ow
</ f 0: page- sequence>
</fo:root>

XSL-FO elements

The following list describes the XSL-FO elements:

e fo:root
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This is the root element of an XSL-FO document and contains essentially
two child elements: f o: | ayout - nast er - set and
f o: page- sequence.

 fo:layout-nmaster-set
This element can contain one or more f 0: si npl e- page- mast er
elements that define the actual layout of the page in which the XML data
will be rendered.

« fo:sinple-page-naster
This element contains information about the page layout. It has a
mandatory nane attribute that is used by the f o: page- sequence
element. The page and margin specifications are specified with the
following attributes:

» Page: page- hei ght, page-wi dth

e Margin: margi n-top, nar gi n-bottom margi n-| eft,
mar gi n-ri ght
f o: si npl e- page- mast er contains the following child elements, which
specify the different regions of a page:

» fo:region-body

« fo:region-before
» fo:region-after
« fo:region-start
 fo:region-end

 fo:region-body,fo:region-before,fo:region-after,
fo:region-start,andfo:regi on-end
These elements control the actual region where the data is rendered:

» fo:region-body -- the place where data is rendered
» fo:region-before -- header
 fo:region-after --footer

« fo:region-start --left sidebar

» fo:region-end --right sidebar

« fo: page-sequence
The rendering of the data actually starts with this element.
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f 0: page- sequence references one of the f o: si npl e- page- nmast er
elements defined in the f 0: | ayout - mast er - set element using its
mast er - nane attribute.

<f 0: page- sequence naster-nane ="Report1l">
The contents are displayed using the f o: st ati c- cont ent and
fo: fl owelements.

« fo:static-content
This element holds content that is repeated across pages (such as the
header and footer).

« fo:flow
This element holds content that is distributed across a sequence of
pages. Usually, the contents are distributed across a sequence of child
f o: bl ock elements.

A f 1 ow nane attribute specifies the region where the contents of this
element are displayed. The default names for the regions are given as:

* Xxsl -regi on-body

* Xxsl-region-start
* Xxsl -region-end

* Xsl-region-before

* xsl-region-after
In most cases, the specified region is xsl - r egi on- body.

In addition to the f o: bl ock element, f o: f | owcan also contain
fo:tabl e, fo:tabl e-and-capti on, fo: bl ock-cont ai ner, and
fo:list-Dbl ock elements.

* This element contains the text to be displayed. The f o: bl ock element
might contain f o: i nl i ne elements that are used to change text
properties.

For example:

<fo: bl ock font-size ="14pt" |ine-height ="17pt">

<l-- The text that follows is -->
<fo:inline font-style ="italic">talic</fo:inline>
<l-- but the rest of the text is not! -->

</ fo: bl ock>
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Applying XSL-FO to XML documents

It is possible to use XSL-FO to format XML documents. To format XML documents,
you first need to convert the XML file into a file that conforms to the XSL-FO
structure -- that is, you need to create a file with the extension .fo.

Since XSL-FO files are XML files, you can use SAX, DOM, or XSLT to process your
XML file and produce XSL-FO files. Then, you need a formatting engine to convert
the generated XSL-FO files to the required format (HTML, PDF, and other file types).

In essence, the entire process consists of two steps: transformation and
formatting.

The XSL-FO example illustrated later in this section will use XSLT to perform the
transformation, and then Apache's open source Formatting Objects Processor

(FOP) to format the XSL-FO file to PDF format.
;

5L Transform X5L Formatter @

The following diagram illustrates the steps involved in the process.

o
=

D ———

Source Tree Result Tree !
(element and attnbute nodes) S

Result XML tree is the result of XSLT processing

Copyright 2001 World Wide Web Caonsortium, (Massachusetls Institute of
Technology, European Research Consorfium for Informafics and Mathematics,
Keio University). All Rights Reserved.

Summary

With CSS, you can format HTML and XML documents. These stylesheets are
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generally defined in a separate file. Then, you refer to that file from the XML
document. The syntax for setting style properties for selectors applies to XML

elements as well. It is possible to assign the same property to multiple elements and

define multiple properties for the same element.

XSL-FO is used to format XML documents. The various elements defined in the
XSL-FO namespace enable you to control how the content in XML documents
displays to the end user.

CSS example

Consider the following books.css file:

i nf of
di spl ay: bl ock
color: Geen;
font: Tines New Ronman;
font-size: 1l4pt;
text-align:center
text-decoration: underline
paddi ng: 3%

}

nane{
display: list-item list-style: circle; color:red; nmargin-left: 1cm

publ i sher, price, aut hor {
di spl ay: none;

When this is applied to the following books.xml document, the result is a list of the
book names alone (output appears below the XML listing).

<?xm version="1.0" encodi ng="UTF-8" ?>
<?xm - styl esheet type="text/css" href="books.css"?>
<books>
<i nf o>Books avail abl e for Java technol ogy</i nf o>
<book>
<nane>Java Basi cs</ name>
<aut hor >John Pet er </ aut hor >
<price>50</price>
<publ i sher >Whi z| abs</ publ i sher >
</ book>
<book>
<nane>Secrets of Java</name>
<aut hor >Rob Smi t h</ aut hor >
<price>30</price>
<publ i sher >Whi zl abs</ publ i sher >
</ book>
<book>
<name>J2EE and Wb servi ces</ nanme>
<aut hor >Song Ki nx/ aut hor >
<pri ce>65</price>
<publ i sher >Whi zI| abs</ publ i sher >
</ book>
</ books>
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The output:

XSL-FO example

We will use the same books.xml file that we used for the CSS example. First, it's

important to transform the XML file to an XSL-FO file. This is done using the
following XSLT stylesheet (booksXsIFoConverter.xslt):

<?xm version="1.0" encodi ng="UTF- 8" ?>

<xsl : styl esheet version="1.0"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or ni'
xm ns: fo="http://ww.w3. org/ 1999/ XSL/ For nat " >

<I---\We specify the output to be an XM. file -->
<xsl : out put nethod="xm " version="1.0" encodi ng="UTF-8"/>
<xsl:tenplate match="/">
<f o: root >
<!-- This defines the format for the different regions
in the docunent -->
<fo: | ayout - mast er - set >
<f o: si npl e- page- mast er page- hei ght =" 10cnf
page-wi dt h="20cn{ margi n-top="5mi" [ eft="20m{'
mar gi n-1 eft ="10nm" nargi n-ri ght ="10m{
bott om="5mi" nast er - nanme="Report " >
<f 0: regi on- bef ore border-styl e="none" border-w dt h="t hi n"
extent =" 15mi'/ >
<f o: regi on- body border-styl e="none" border-w dth="thin"
mar gi n-t op="20mmi'/ >
<fo:region-after border-style="none" border-w dth="thin"
ext ent =" 15mmi'/ >
</ f o: si npl e- page- nmast er >
</fo: | ayout - mast er - set >

<I-- This defines the actual |ayout of the page in which the
content will be rendered -->
<f 0: page- sequence font-fam | y="Ti mes Roman"
mast er - r ef er ence="Report ">
<I-- The Header Region-->
<fo:static-content flow name="xsl-region-before">
<fo: bl ock font-size="16pt" font-weight="bol der">
This is the header text displayed using
"fo:static-content” with flow name as
"xsl -regi on- bef ore"
</ f o: bl ock>
</fo:static-content>

<l-- The Footer Region-->
<fo:static-content flow nane="xsl-region-after">
<fo: bl ock font-size="16pt" font-wei ght="bol der">
This is the footer text displayed using
"fo:static-content” with flow name as
"xsl-region-after"
</ f o: bl ock>
</fo:static-content>

<!-- The region where the data is displayed starts here -->
<fo:flow font-size="16pt" flow nanme="xsl -regi on- body" >
<!-- Displays Information through the fo:block

el emrents -->
<fo: bl ock col or="red">The following is an exanpl e of
a table :
</ fo: bl ock>
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<fo: bl ock font-size="16pt" space-before="2enl >
<l-- Use fo:table elenent to construct tables -->
<fo:tabl e tabl e-l1ayout="fi xed" >
<f o: tabl e-col um col um- nunber="1"/>
<f o: t abl e-col um col um- nunber ="2"/>
<f o0:tabl e- body>
<fo: tabl e-row font - wei ght =" bol der"
text-align="center">
<fo:tabl e-cell border-style="solid"
bor der - w dt h="0. 3mmi' >
<f 0: bl ock>Book</ f o: bl ock>
</fo:table-cell>

<fo:tabl e-cell border-style="solid"
bor der -w dt h="0. 3mi' >
<f o: bl ock>Pri ce</f o: bl ock>
</fo:table-cell>
</fo:tabl e-row

<!-- W use the xsl:apply tenplates to start
the processing of the XM. docunent here -->
<xsl : appl y-tenpl at es/ >

</f o: tabl e- body>
</fo:tabl e>
</ fo: bl ock>
</fo:fl ow
</ f o: page- sequence>
</ fo:root >
</ xsl:tenpl at e>

<I-- This tenplate matches the book el enents in the XM
docunent -->
<xsl:tenpl ate mat ch="book" >
<fo:table-row text-align="left">
<fo:tabl e-cell border-style="solid" border-w dth="0.3mi >
<l-- Get the Book nane fromthe XML document using
xsl :val ue-of -->
<f o: bl ock>
<xsl : val ue- of sel ect="./nanme"/>
</ fo: bl ock>
</fo:table-cell>

<fo:tabl e-cell border-style="solid" text-align="center"
bor der-wi dt h="0. 3nm{' >
<!-- Get the Price of teh book fromthe XM. docunent
usi ng xsl:val ue-of -->
<f o: bl ock>
<xsl :val ue-of select="./price"/>
</ fo: bl ock>
</fo:table-cell>
</fo:tabl e-row
</ xsl:tenpl at e>
</ xsl : styl esheet >

When the above XSLT stylesheet is applied to the books.xml document, the
following books.fo file will be generated.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<f o: root >
<f o: | ayout - mast er - set >
<f o: si npl e- page- nast er page- hei ght =" 10cnt
page- wi dt h="20cn margi n-top="5m{" [ ef t="20m{'
mar gi n-1 eft ="10m{ nargi n-ri ght =" 10m'
bott om="5mi nast er - name="Report " >
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<f 0: regi on- bef ore border-styl e="none" border-w dt h="t hi n"
extent =" 15mfi'/ >
<f 0: regi on- body border-styl e="none" border-w dt h="thi n"
mar gi n-top="20mi"/ >
<fo:regi on-after border-styl e="none" border-w dt h="thi n"
extent =" 15mi'/ >
</ f o: si npl e- page- nast er >
</fo: | ayout - nast er - set >

<f 0: page- sequence font-family="Ti nes Roman"
mast er - r ef er ence="Report ">
<fo:static-content flow nanme="xsl-region-before">
<fo: bl ock font-size="16pt" font-wei ght="bol der">
This is the header text displayed using
"fo:static-content” with fl ow name as
"xsl -regi on- bef ore"
</ fo: bl ock>
</fo:static-content>

<fo:static-content flow nane="xsl-region-after">
<fo: bl ock font-size="16pt" font-weight="bol der">
This is the footer text displayed using
"fo:static-content” with flow name as
"xsl-region-after"
</ f o: bl ock>
</fo:static-content>

<fo:flow font-size="16pt" fl ow name="xsl -regi on- body" >
<!-- Displays Information through the fo:block
el ements -->
<f o: bl ock col or="red">The following is an exanpl e of
a table :
</ fo: bl ock>
<fo: bl ock font-size="16pt" space-before="2ent >
<I-- Use fo:table elenment to construct tables -->
<fo:tabl e tabl e-1ayout="fixed" >
<f o: tabl e- col um col um- nunber ="1"/>
<f o: t abl e- col um col um- nunber ="2"/>
<f o: t abl e- body>
<fo: tabl e-row f ont - wei ght =" bol der"
text-align="center">
<fo:tabl e-cell border-style="solid"
bor der-wi dt h="0. 3nm{' >
<f 0: bl ock>Book</ f 0: bl ock>
</fo:table-cell>

<fo:tabl e-cell border-style="solid"
bor der -w dt h="0. 3mmi' >
<f o: bl ock>Pri ce</f o: bl ock>
</fo:table-cell>
</fo:tabl e-row>

<fo:table-row text-align="left">
<fo:tabl e-cell border-style="solid"
bor der-w dt h="0. 3mi' >
<f 0: bl ock>Java Basi cs</fo: bl ock>
</fo:table-cell>
<fo:tabl e-cell border-style="solid"
text-align="center"
bor der -w dt h="0. 3mi' >
<f 0: bl ock>50</f o: bl ock>
</fo:table-cell>
</fo:tabl e-row

<fo:table-row text-align="left">
<fo:tabl e-cell border-style="solid"
bor der - w dt h="0. 3mmi' >
<f 0: bl ock>Secrets of Java</fo: bl ock>
</fo:table-cell>
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<fo:tabl e-cell border-style="solid"
text-align="center"
bor der-w dt h="0. 3nmi' >
<f 0: bl ock>30</ f o: bl ock>
</fo:table-cell>
</fo:tabl e-row

<fo:table-row text-align="left">
<fo:tabl e-cell border-style="solid"
bor der -w dt h="0. 3mfi' >
<f o: bl ock>J2EE and Wb
servi ces</fo: bl ock>
</fo:table-cell>
<fo:tabl e-cell border-style="solid"
text-align="center"
bor der -w dt h="0. 3mi' >
<f 0: bl ock>65</f o0: bl ock>
</fo:table-cell>
</fo:tabl e-row>

</ fo:tabl e- body>
</fo:tabl e>
</ fo: bl ock>
</fo:fl ow
</ f o: page- sequence>
</ fo:root >
</ xsl:tenpl at e>

This FOP then processes the books.fo file, and the result is the following books.pdf
file.
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This 1s the header text displayed using "fo:static-content” with flow-name as
"xsl-region-before”

[The following is an example of a table :

Book Price
Java Basics 50
Secrets of Java 30
U2ZEE and Web services 63

This 1s the footer text displayed using "fo:static-content” with flow-name as
"xsl-region-after”

44 1ol FHIQS — I

Exercise

Which of the following is not possible?

Choices
A. Applying an XSL stylesheet to a Schema document
B. Applying a Schema document to an XSL stylesheet
C. Applying a CSS stylesheet to an XML document
D. Applying an XSL stylesheet to a CSS stylesheet
E. None of these

Correct choice: D
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Explanation:

Schemas and XSL stylesheets are well-formed XML documents, with all the
privileges and responsibilities of other XML documents. You can validate them with
DTDs or render them with stylesheets just like any other XML document. Hence
choices A, B, and C are very much possible. On the other hand, CSS stylesheets
are not XML documents, so you cannot apply XSL stylesheets to render them.

Exam tips

To answer the exam questions on these technologies, it is very important that you
know the advantages of XSL-FO over CSS. You don't actually have to remember all
the style properties and their values. Most of the scenario-based questions require
that you choose either one of the technologies to solve a problem.

Remember the following points:

» CSSis not based on XML and hence is not extensible.
* CSS requires a separate parser for parsing its contents.
* CSS has more browser support than XSL-FO.

* CSSis very simple.

* XSL-FO is based on XML, hence it is extensible.

* Using XSL-FO, it is possible to provide features likeri ght -t o-1 ef t
and f oot not es. These features are not available in CSS.

It is also important to know the syntax and functionality of the various elements in
XSL-FO.

Section 5. DOM

DOM basics

The Document Object Model (DOM) is an application programming interface (API)
that's used by various applications to modify and search for elements or content in
an XML document. DOM is not tied to any particular technology (such as the Java
language) and can be implemented using any programming language.
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The XML exam requires you to know the DOM 2.0 API, which consists of 14
modules. The specifications that are important for the exam are (in order of

importance):
1. Core
2. Events

3. Traversal

The DOM Core is the most important of these specifications and almost all of the
DOM-related questions in the XML exam are based on it. Few, if any, questions

pertain to the other two specifications.

Core Specification

The DOM Core Specification (see Resources) defines the interfaces that must be
implemented by applications using DOM to access XML documents. To understand
the Core specification, it is important to know the structure of the DOM with regard to
XML documents -- we describe that structure in the rest of this section.

DOM structure: Objects

The elements in an XML document are represented as a hierarchical structure in
DOM. These elements are represented as objects. The following table describes
the different objects that can be present in an XML document.

Object type
Attr

CDATASect i on

Coment
Docunent

Docunment Fr agnent

Docunment Type

Prepare for IBM XML certification with more technologies
© Copyright IBM Corporation 2005. All rights reserved.

Description

Represents the at t ri but e element in the XML
document.

Represents a CDATA section, if one is present in
the XML document.

Represents a comment in the XML document.
Represents the entire XML document.

Can be used to represent a portion of the XML
document.

Stores information about the XML document that
is obtained from a DTD or a Schema. Even
though storage of the DTD or Schema
information is not required, the specification
requires that you store the entities and notations
declared in the DTD.
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El ement Represents an element present in the XML
document.

Entity Represents the information about an entity in the
XML document.

EntityReference Represents information about a reference to an
entity in the XML document.

Not at i on Represents information about the notation that's
declared in the DTD associated with the XML
document.

Processi ngl nstruction Represents a processing instruction in the XML
document.

Text Represents the data present in an attribute or

element node.

The DOM 2.0 Core Specification also defines five objects that are not part of the
XML document. The following table gives a brief description of these objects.

Object name Description

DOM npl enment at i on Allows the application using the DOM to view the
features that are supported by the specific DOM
being used.

DOVExcepti on Defines errors that occur due to the DOM.

NanmedNodeMap A collection of a particular set of nodes. It is
possible to access these nodes by name.

Node The most important object in DOM. All the other
nodes (listed in the above table) are based on
this object.

NodelLi st Also represents a collection of nodes. Unlike

NamedNodeMap, however, nodes in NodelLi st
are accessed by index.

DOM structure: Attributes and methods

DOM 2.0 defines the attributes and methods that must be implemented by
applications that use DOM. These are defined using the Object Management Group
Interface Definition Language (OMGIDL). For the exam, it is important to know the
different methods that are defined by DOM 2.0 for these objects, as well as their

functionality.

The most important objects are (in order of importance for the exam):

1. El enent
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2. Node

3. Docunent

4. NamedNodeMap
5. NodelLi st

6. DOMVEXxception

ibm.com/developerWorks

In the exam, most of the questions center on the functionality of DOM. You need to
remember all the methods for these objects. You don't really have to remember all of
the attributes other than for the DOVExcept i on object. Next, we'll show you the

Interface Definition Language (IDL) method definitions for the six important objects.

DOM structure: Element methods

El ement (15 methods)

Function

DOVBtring getAttribute(in DOVBtring
nane)

void setAttribute(in DOVGtring name,
in DOVString val ue)

voi d renoveAttribute(in DOVString
nane)

Attr getAttributeNode(in DOVBtring
nane)

Attr setAttributeNode(in Attr
newAt tr)

Attr renoveAttributeNode(in Attr
ol dAttr)

NodelLi st get El enent sByTagNane(in
DOVBt ri ng nane)

DOVBtring get AttributeNS(in
DOVBt ri ng namespaceURl,in DOVBtring
| ocal Nane)

void setAttributeNS(in DOVString
nanespaceURl, in DOVString
qualifiedName, in DOMString val ue)

void renmoveAttributeNS(in DOVBtring
nanespaceURl ,in DOVBtring | ocal Nane)

Attr getAttributeNodeNS(in DOVBtring
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Description

Returns the value of the specified attribute.

Sets the value of the given attribute with the
given value.

Removes the attribute with the given name.

Returns the At t r node for the attribute with the
given name.

Adds the given At t r node to the element.

Removes the specified At t r node.

Returns a NodeLi st that contains the elements
with the specified name.

Returns the value of the attribute specified in the
given namespace.

Sets the value of the given attribute with the
given value and the given namespace.

Removes the attribute with the given name in the
specified namespace.

Returns the At t r node for the attribute with the
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nanespaceURl , in DOMVString

| ocal Nane)

Attr setAttributeNodeNS(in Attr
newAt tr)

NodelLi st get El enent sByTagNanmeNS(i n

DOVBt ri ng namespaceURI, in DOVString
| ocal Nan®)

bool ean hasAttribute(in DOVString
nane)

bool ean hasAttributeNS(in DOVStri ng
nanespaceURl ,in DOVString | ocal Nare)

DOM structure: Node methods
Node (9 methods)

Function

Node i nsertBefore(in Node newChild,
i n Node refChild)

Node replaceChild(in Node newChild,
i n Node ol dChi |l d)

Node renopveChil d(in Node ol dChil d)
Node appendChil d(in Node newChil d)
bool ean hasChi | dNodes()

Node cl oneNode(in bool ean deep)

voi d nornmalize()

bool ean i sSupported(in DOVBtring
feature, in DOMString version)

bool ean hasAttri butes

developerWorks®

given name in the specified namespace.
Adds the given At t r node to the element.

Returns a NodelL.i st that contains the elements
with the name specified in the given namespace.

Returns true or false, indicating the presence or
absence of the given attribute in the element.

Returns true or false, indicating the presence or
absence of the given attribute in the element in
the given namespace.

Description

Inserts the newChi | d node before the
r ef Chi | d node.

Replaces the ol dChi | d with the newChi | d
node.

Removes the specified ol dChi | d node.
Appends the newChi | d node to the node.

Checks to see if the current node has child
nodes.

Clones the given node. If deep is true, it also
clones the child nodes associated with the node.

Combines all the text nodes beneath the node.

Checks to see if the given feature is supported by
the node.

Checks to see if the node has attributes.

DOM structure: Document methods

Docunent (9 methods)

Name

Processi ngl nstruction
creat eProcessi ngl nstruction(in
DOVBtring target, in DOVBtring data)
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Description

Creates a processing instruction with the given
target and data values.

Trademarks
Page 53 of 73


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

developerWorks®

Attr createAttribute(in DOVBtring
nane)

EntityRef erence
createEntityReference(in DOVBtring
nane)

NodelLi st get El enent sByTagNane(in
DOVBt ri ng tagnane)

Node i nport Node(i n Node

i mport edNode, in bool ean deep)
El ement creat eEl ement NS(in DOVStri ng
nanespaceURl, in DOMString

qual i fi edNane)

Attr createAttributeNS(in DOVBtring
nanespaceURl, in DOVString
qual i fi edNane)

NodeLi st get El enent sByTagNanmeNS(i n
DOVBt ri ng namespaceURI, in DOVString
| ocal Nan®)

El ement get El ement Byl d(in DOMString
el ement | d)

ibm.com/developerWorks

Creates an attribute with the given name.

Creates an entity reference with the given name.

Returns a node list that contains the elements
with the given element name.

Allows you to import a node from another
document.

Creates an element with the given namespace
and name.

Creates an attribute with the given namespace
and name.

Returns a node list that contains the elements
with the given element name in the given
namespace.

Returns the element with the specified
el emrent | d.

DOM structure: NamedNodeMap methods

NanedNodeMap (7 methods)

Name
Node get Namedltem(in DOVString namne)

Node set Nanedlten{in Node arg)

Node renoveNanedlten(in DOVBtring
nane)

Node item(in unsigned | ong index)

Node get NanedltemNS(in DOVBtri ng
namespaceURI, in DOMString
| ocal Nane)

Node set NanedltemNS(i n Node arg)

Node renmpveNanedltenmNS(in DOVSBtri ng
nanmespaceURl, in DOVString
| ocal Nane)
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Description

Returns the node with the given name from the
NanmedNodeMap.

Adds the node to the NanedNodeMap.

Removes the node with the given name from the
NamedNodeMap.

Returns the node in the given index in the
NamedNodeMap.

Returns the node with the given name from the
NamedNodeMap in the given hamespace.

Adds the node to the NamedNodeMap.

Removes the node with the given name from the
NanedNodeMap in the given hamespace.
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DOM structure: NodeList method

NodeLi st (1 method)

Name

Node item(in unsigned | ong index)

DOM structure: DOMEXxception

DOVEXxcept i on (15 exception codes)

Description

Returns the node in the given index in the
NodeLi st .

The DOMEXxcept i on object has only one attribute, code. The exception code can
be any one of the following 15 codes. (All codes are of type const unsi gned

short.)

Code name
| NDEX_SI ZE_ERR

DOVSTRI NG_SI ZE_ERR
HI ERARCHY REQUEST ERR
WRONG DOCUVENT _ERR

| NVALI D_CHARACTER ERR
NO_DATA ALLOWED ERR

NO_MODI FI CATI ON_ALLOAED_ERR
NOT_FOUND_ERR
NOT_SUPPORTED_ERR

| NUSE_ATTRI BUTE_ERR

| NVALI D_STATE_ERR

SYNTAX_ERR
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Description

Indicates when the index specified is negative or
greater than the allowed value.

Indicates if the size of the specified string is too
large to fit into a DOVBt ri ng.

Indicates when a node is incorrectly inserted into
the hierarchy.

Indicates if a node is inserted into the wrong
document.

Indicates when an invalid character is specified
as a value.

Indicates when an attempt is made to set the
value of a node that does not have any value.

Indicates when an attempt is made to modify a
read-only node.

Indicates when an attempt is made to access a
node that does not exist in the document.

Indicates when the implementation does not
support the requested object type.

Indicates when an attempt is made to add an
At t r that is being used somewhere else.

Indicates when the requested operation could not
be performed.

Indicates when an attempt was made to set an
illegal value to a string.
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| NVALI D_MODI FI CATI ON_ERR Indicates when an operation was not able to
complete in the specified way.

NAMESPACE _ERR Indicates when the namespace prefix or URI is
incorrect.

| NVALI D_ACCESS ERR Indicates when the requested operation is not

supported by the implementation.

Events Specification

The DOM Events Specification (see Resources) dictates what applications have to
implement for event registration and event handling in DOM structures that are
created from XML documents. Applications that support the Events Specification
have to implement the following interfaces:

 Event Tar get

* EventlLi stener
 Event

* Docunent Event

Event Tar get

The Event Tar get interface allows applications to register for events by allowing
registration and removal of Event Li st ener s. Event Tar get has the following
three method definitions that allow an application to add and remove

Event Li st ener s, and dispatch events when they are raised:

Method Description

voi d addEventLi stener (in DOVBtring Addsthe given EventLi st ener to the
type, in EventListener listener, in EventTarget.
bool ean useCapt ure)

voi d renoveEvent Li stener (in Removes the given Event Li st ener from the
DOVBtring type, in EventlListener Event Tar get .
listener, in bool ean useCapture)

bool ean di spatchEvent (in Event evt)  Dispatches the given event programmatically.

Event Li st ener

Applications that handle events implement this interface. The interface defines only
one method for handling events:

Method Description
voi d handl eEvent (in Event evt) Handles the given event.
Prepare for IBM XML certification with more technologies Trademarks
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Event
This interface provides information about the event to the event handler. It defines

the following three methods for providing the event information:

Method Description

voi d st opPropagation() Stops the propagation of the event through the
document tree.

voi d prevent Defaul t () Cancels the default event specific to the
implementation.

void initEvent (in DOMString Initializes events that are created

event TypeArg, in bool ean programmatically.

canBubbl eArg, in bool ean
cancel abl eAr g)

Docunent Event
This interface allows the application to create an event that is defined in the
specification. It has the following method that is used to create events:

Method Description

Event createEvent (in DOVString Creates the given event type.
event Type)

Event types: The Events Specification specifies these event types that are
applicable to XML documents.

» User interface (Ul) events
* Mouse events
* Key events

* Mutation events

Traversal Specification

The DOM Traversal Specification (see Resources) defines interfaces that provide
fast, easy retrieval of content from XML documents. The important interfaces defined

in this specification are:

* Nodel t er at or
o TreeWal ker
* NodeFilter
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« Docunent Tr aver sal

Nodel t er at or

When you use the Nodel t er at or interface to traverse a list of nodes in a
document, the nodes are returned sequentially -- that is, in document order. To
create a Nodel t er at or, call the cr eat eNodel t er at or () method that's defined
in the Docunent Tr aver sal interface. The following methods to traverse the tree
are defined in the Nodel t er at or interface:

Method Description

Node next Node() Returns the node after the current node in the
Nodel t er at or.

Node previ ousNode() Returns the node before the current node in the
Nodel t er at or.

voi d detach() Releases the Nodel t er at or .

Tr eeWal ker

Unlike the Nodel t er at or , when you use the Tr eeWal ker to traverse a list of
nodes in a document, the hierarchical relationship between the nodes is maintained.
Also, the Tr eeVal ker defines methods that allow you to navigate to parent, sibling,
and child nodes. To create a Tr eeVl ker , call the cr eat eTr eeWal ker () method
defined in the Docunent Tr aver sal interface. The important methods defined in
the Tr eeVal ker interface are:

Method Description

Node par ent Node() Returns the parent node of the current node in
Tr eeWl ker.

Node firstChild() Returns the first child node of the current node in
Tr eeVial ker .

Node | ast Chi |l d() Returns the last child node of the current node in
TreeWal ker .

Node previ ousSi bling() Returns the closest previous sibling node of the
current node in Tr eeVl ker .

Node next Si bling() Returns the closest next sibling node of the
current node in Tr eeWal ker .

Node previ ousNode() Returns the node before the current node in the
Tr eeVl ker .

Node next Node() Returns the node after the current node in the
Tr eeVl ker.

NodeFi | ter

Using NodeFi | t er, you can create structures that filter out particular nodes. Both
Nodel t er at or and Tr eeWal ker can use NodeFi | t er. For an application to use
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the NodeFi | t er interface, it just needs to implement the following method. This
method returns a short value that determines the appearance of the node in the

result.
Method Description
short accept Node(i n Node n) Indicates whether the specified node must be

included in the result set by returning any one of
the following three values.

e FI LTER_ACCEPT -- Node appears
in the result.

e FILTER_REJECT -- Node and child
nodes do not appear in the result.

 FILTER_SKI P -- Node does not
appear in the result, but child nodes
may appeatr.

Document Tr aver sal
The Docunent Tr aver sal interface contains the methods that create
Nodel t er at or and Tr eeVal ker interfaces. It has the following two methods.

Method Description

Nodel t erat or createNodelterator(in Creates a Nodel t er at or .
Node root, in unsigned |ong

what ToShow, in NodeFilter filter, in

bool ean entityRef erenceExpansi on)

TreeWal ker createTreeWal ker (i n Node Creates a Tr eeWal ker.
root, in unsigned | ong what ToShow,

in NodeFilter filter, in bool ean

entityRef erenceExpansi on)

Summary

Applications use the Document Object Model (DOM) to access and modify XML
documents. Applications that use DOM must implement the definitions of DOM 2.0,
as specified by the W3C. The Core Specification contains the definitions that
determine the structure of DOM and form the basis for the other specifications. The
Events Specification defines events associated with a tree structure, the registration
of events, and the flow of events through the structure. The Traversal specifications
provide interfaces for easy traversal of the XML documents. These include

Tr eeVl ker, Nodel t er at or, NodeFi | t er, and Docunent Tr aver sal .

Example
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Consider the following Books.xml document:

<Books>
<!-- Books Information -->
<Book id="st_ 001">
<Name>Under st andi ng XM.</ Nane>
<Pri ce>50</ Pri ce>
<! [ CDATA[ Sone data containing a lot of & and < signs !! ]]>
</ Book>
</ Books>

The Equivalent DOM structure for this document is represented below.

Exercises

1. Consider the following XML document (books.xml):

<?xm version="1.0" encodi ng="UTF- 8" ?>

<books>
<book>XM. Expl ai ned</ book>
<book>Java Expl ai ned</ book>
<book>SQ. Expl ai ned</ book>

</ books>

An application implementing the DOM 2.0 API stores all of the book
elements in a NamedNodeMap object. Which of the following method calls
in NamedNodeMap will get the third book element?

A. getltem ("SQ Explai ned")

B. getNanmedltem ("SQ. Expl ai ned")
C. getltem (3)

D. getltem (2)

E. AandC

F. BandD

G. BandC

Correct choice: F
Explanation:

The NanmedNodeMap interface has both get Namedl t en{i n DOVStri ng
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nanme) and getiten(i n unsigned | ong i ndex) methods that return
the node based on the node name or on the index.

Choice A is incorrect as get | t en() takes a long index as its argument,
and not a string.

Choice C is incorrect as the index is zero-based; in order to get the third
element, the index would be 2 not 3.

Choice G is incorrect as it includes choice C which is incorrect.

2. Which of the following methods defined in the Docunent interface allows
you to create an attribute?

Attribute createAttribute (String name)

Attribute createAttribute (DOVBtring nane)

Attr createAttribute (String nane)

c o w >

Attr createAttribute (DOVString nane)

E. None of the above
Correct choice: D

Explanation:

The correct method definition for creating an attribute is At t r
createAtribute (DOVString name).

The creat eAttri but e() method in the Docunent interface returns
an At t r object and notan At tri but e object. So choices A and B are
incorrect.

Also, the creat eAttri but e() method takes in a DOVSt ri ng as the
argument type for the attribute name. The DOM specification describes
how strings are to be manipulated using DOM by defining the DOMSt r i ng
type, which is encoded using the UTF-16 data encoding scheme. So
choice C is incorrect.

Exam tips

To answer questions based on DOM, it is crucial that you remember the IDL
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definitions. The El enent object in the Core Specification is the most important one
and you should pay special attention to its IDL.

Also, you'll also want to know the advantages and disadvantages of DOM.
Remember the following points:

« DOM is a good choice when you need to modify XML documents in
memory.

* DOM is efficient when you want to do a non-linear search in the XML
document.

* DOM loads the entire document into memory and is a poor choice when
memory is a constraint. In such cases, you should use the Simple API
for XML (SAX) , which is explained in SAX .

Section 6. SAX

SAX basics

Simple API for XML (SAX) is an application programming interface (API) that
parsers implement to process XML documents. While SAX was initially developed
for implementation with the Java language, most other programming languages
today offer support for SAX.

SAX is highly efficient when compared with DOM. SAX is very fast and requires
much less memory; it is the best option when memory is a constraint and the
document to be processed is large. Unlike DOM, which is a tree-based API, SAX is
event-based -- meaning parsing events are reported directly to the application by the
parser. The application implements certain handlers for these events.

The SAX 2.0 specification defines four core handler interfaces that applications
can implement for handling events. They are:

« Cont ent Handl er
e ErrorHandl er
« DTDHandl er

* EntityResol ver
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The SAX 2.0 API defines many other interfaces, but as far as the XML certification
exam is concerned, you only need to know the interfaces that are defined for
applications. This section covers only those interfaces.

ContentHandler

Cont ent Handl er is the most important interface that's implemented by the
application in order to process XML documents -- in fact, it's usually the only
interface that's implemented by the application. The following table lists the methods

defined in Cont ent Handl er.

Method

set Docunent Locat or (Locat or | ocat or)

st art Docunent ()

endDocunent ()

processinglnstruction(String target,
String instruction)

start PrefixMappi ng(String prefix,
String uri)

endPr ef i xMappi ng(string prefix)

start El ement (String nanespaceURl,
String | ocal Name, String

qual i fi edNanme, Attributes
attributes)

endEl erent (Stri ng nanespaceURl ,
String | ocal Name, String
qual i fi edNane)

Characters(char[] text, int start,

i nt end)

Prepare for IBM XML certification with more technologies
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Description

This method is called first. It provides a Locat or
object, which helps you get information about the
location of the event within the document. In
most implementations, this object is stored in an
attribute of the implementing class.

Marks the beginning of parsing. It is called only
once.

Marks the end of parsing. It is called only once,
and is the last method that's called by the parser.

Called by the parser whenever it encounters a
processing instruction. It provides the t ar get
and the i nstruct i on to the method.

Called by the parser whenever it encounters a
namespace declaration for an element. The
namespace prefix and the URI are passed to the
method. This method is called immediately
before the st art El enent () method for the
element that has the declaration.

Called immediately after the endEl enent () call
to an element that has a namespace declaration
associated with it.

Called whenever the parser encounters the
opening tag of an element. It passes in the
namespace URI, the local name, the qualified
name (full name), and the attributes associated
with the element.

Called whenever the parser encounters the
closing tag of an element. It passes in the
namespace URI, the local name, and the
qualified name (full name).

Called by the parser whenever text content is
between element tags. It passes in the
characters as a character array that specifies the
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start and end positions.

i gnor abl eWhi t eSpace(char[] chars, Called by the parser whenever it encounters
int start, int end) white space that the parser can ignore. It passes
in the content as a character array.

ski ppedEntity(String nane) Called by the parser when it is not a validating
parser and it encounters an entity in the XML
document it is parsing.

ErrorHandler

The Err or Handl er interface provides methods for handling errors that occur
during the parsing of an XML document. It defines the following three methods for
handling errors. All of these methods take in a parameter of type

SAXPar seExcept i on.

Method Description

war ni ng( SAXPar seExcepti on) Indicates that the parser encountered a problem
that is not considered an error or a fatal error, as
per the XML 1.0 Recommendation. The parser
continues processing the XML document after
reporting this event.

error ( SAXPar seExcept i on) Indicates that the parser encountered a problem
that is considered an error, as per the XML 1.0
Recommendation. The parser continues
processing the XML document after reporting this
event.

fatal Error ( SAXPar seExcepti on) Indicates that the parser encountered a problem
that is considered a fatal error, as per the XML
1.0 Recommendation. The parser stops
processing the XML document if it encounters a
fatal error.

DTDHandler and EntityResolver

The DTDHandl er interface processes unparsed entities and notation declarations,
while the Ent i t yResol ver interface handles the parser requests for external
parsed entities.

Validating parsers that use SAX can implement DTDHandl er , which has the
following two methods:

Method Description
not ati onDecl (String name, String Indicates that the parser encountered a notation
publiclD, String system D) declaration. It passes in the nane, the
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, and the syst enl D.

unpar sedEntityDecl (String nane, Indicates that the parser encountered an
String publiclD, String system D, unparsed entity declaration. It passes in the
String notationNane) nane, the publ i cl D, the syst enl D, and the

not at i onNan® that is used to handle the entity.

Ent it yResol ver has the following method that must be implemented by the
application to resolve entities:

Method Description
resol veentity(String publiclD, Called whenever the parser encounters an entity.
String system D) The publ i cl Dand syst em Ddefined in the

entity are given as parameters.

Summary

SAX is an event-based API that is used by applications to process XML documents.
Applications that use SAX can implement four optional interfaces:

» Cont ent Handl er contains most of the methods required for processing
XML documents.

* ErrorHandl er defines three methods for handling errors: war ni ng() ,
error(),andfatal Error().

» DTDHandl er processes DTDs.

 EntityResol ver processes entities.

Example

Consider the following books.xml document:

<?processi ngl nstructi on name="P| " ?>
<books>
<pro: book xm ns: pro="http://ww. whi zl abs. cont'>
<name>Under st andi ng XM.</ nane>
<Aut hor >Whi z| abs</ Aut hor >
<pri ce>50</price>
</ pr o: book>
</ books>

When a parser using SAX processes this document, and the application that uses
the SAX parser has implemented the Cont ent Handl| er interface, then the methods
defined in Cont ent Handl er are called by the parser (with the arguments as
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shown) in the sequence shown below.

Notes:

Text in bold represents methods.

Text in italics represents method arguments.

Normal text represents argument values.

The qual i f i edName argument value is printed in quotes as some
names contain a colon (:) character.

1. set Document Locat or

2. st art Docunent

3. processinglnstruction -- target: xm -stylesheet, data:
type = "text/css" href="books.css"
4. startEl enent -- nanmespaceURI: , |ocal Nane: books,

qual i fi edNane: "books"
5. characters -- text:

6. startPrefixMapping -- prefix: pro, uri:
http://ww. whi zI abs. com startEl enent nanespaceURl
http://ww. whi z| abs. com | ocal Nane : book,
qual i fi edNanme : "pro: book"

7. characters -- text:

8. startElement -- nanespaceURI: , |ocal Nanme: nane,
qgual i fi edNane: "nane"

9. characters: -- text: Understandi ng XM

10. endEl enent -- nanespaceURI: , |ocal Nane: nane,
qual i fi edNane: "nane"

11. characters -- text:

12. characters -- text:

13. startEl enment -- nanespaceURlI: , | ocal Nane: Aut hor,

qual i fi edName: " Aut hor™"
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14. characters -- text: Wizl abs

15. endEl enent -- nanespaceURI: , |ocal Nane: , Author: |,
qual i fi edNanme: " Aut hor™"

16. characters -- text:

17. characters -- text:

18. startElenent -- nanespaceURI: , |ocal Nane: price,
qual i fi edNanme: "price"

19. characters -- text: 50

20. endEl ement -- nanespaceURI: , | ocal Nane: price,
qual i fi edName: "price"

21. characters -- text:

22. characters -- text:

23. endEl enent -- nanmespaceURI: http://ww. whi zl abs. com
| ocal Nane: book, qualifiedNane: "pro:book"

24. endPrefixMapping -- Prefix: pro

25. characters -- text:

26. endEl ement -- nanespaceURI: , | ocal Nane: books,
qual i fi edName : "books"

27. endDocunent

Exercises

1. Whatis the exception type that is passed on to the war ni ng(),
error(),andfatal Error () methods defined in the Er r or Handl er
interface?
A. SAXException
B. Exception
C. SAXParser Excepti on
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D. SAXParseException

E. ParseException
Correct choice: D

Explanation:

The exception passed to the war ni ng(),error(),andfatal Error()
methods is SaxPar seExcept i on. The SAX API includes no definitions
for SAXExcept i on, Excepti on, SAXPar ser Excepti on, or

Par seExcept i on, so choices A, B, C, and E are incorrect.

2. Which of the following is the correct definition for the
endPr ef i xMappi ng() method defined in the Cont ent Handl er

interface?
A. endPrefixMappi ng()
B. endPrefixMapping(String uri)
C. endPrefixMapping(String prefix, String uri)
D. endPrefixMapping(String prefix)
E. AandD
F. AandB
Correct choice: D

Explanation:
The correct definition is endPr ef i xMappi ng (String prefix).

Unlike st art Pr ef i xMappi ng(), endPr ef i xMappi ng() does not
include the URI as its argument, as this method is called after

endEl enent () . The namespace mapping goes out of scope when
endPr ef i xMappi ng() is called. No URI associates after this call, so
choices B and C are incorrect. The endPr ef i xMappi ng() method has
a single argument -- the prefix, so choices A, E, and F are incorrect.

Exam tips
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As you have seen in this section, SAX is simpler and easier to implement than DOM.
It is important to remember the event methods defined in the Cont ent Handl er
interface, and even more important to know the differences between SAX and DOM.
Most of the scenario-based questions require you to choose either SAX or DOM as
a solution for processing XML documents. Remember the following points:

» If the XML document is very large and memory is a constraint, use SAX.

» If you just want to do a linear search and modify the document frequently,
use SAX.

* If you want to do a random search on the document, use DOM.

 If you want to make frequent modifications to the XML document, use
DOM.

Section 7. Wrap up

Summary

Here in Part 2 of this tutorial series on preparing for the IBM XML certification exam,
we have covered the following technologies:

* XPath
e XSLT

* XLink

» XPointer
+ CSS

e XSL-FO
« DOM

« SAX

XPath and XSLT go hand-in-hand. Most of the exam questions related to these
technologies will ask you to evaluate the output of specific XSLT stylesheets, or test
you on the functions available in XPath and XSLT. Few if any questions will focus on
XLink, XPointer, CSS, or XSL-FO, and those that do will be very basic. Questions
relating to DOM and SAX should be relatively easy compared with questions on the
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other technologies. A basic understanding of these APIs should be sufficient to help
you answer the exam questions.

As stated in Part 1, it is important to understand how all these technologies work
apart from memorizing their syntax. In order to answer scenario-based questions,
you should know the advantages and disadvantages of these various technologies.
In the exam, you have to choose one of several possible solutions for a given
guestion, so it's important to know how the technologies compare to one another.
For example, SAX relative to DOM and CSS relative to XSLT.

Now that we've covered the various technologies on the exam, the third part of this
series will show you how these technologies map to the exam objectives.
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Resources

* Read Part 1 (March 2005) and Part 3 (August 2005) of this three-part
developerWorks tutorial series on preparing for the IBM XML certification exam.

* Find out more about the IBM Certified Developer in XML and Related
Technologies exam. This page includes:

» Details on the job role and target audience for whom the certification was
built

* Recommended prerequisites for the knowledge and skills that one should
possess before considering this certification

* The test objectives and the skills measured by the exam

 Recommended educational resources to prepare you for the test, based
on the test objectives

* A pre-assessment/sample test to gauge your readiness for the actual
exam
* Check out this introductory article on XML certification by Pradeep Chopra,
co-author of this tutorial (developerWorks, March 2003).

» Practice and assess your knowledge level using the Whizlabs XML Exam
Simulator.

» Refer to the relevant specifications for more information about the various
technologies covered in this tutorial:

e XML Path Language (XPath), Version 1.0
» Extensible Stylesheet Language Family (XSL), including XSL-FO
« XML Linking Language (XLink), Version 1.0
» XPointer -- Framework, el ement () Scheme, and xm ns() Scheme
» Cascading Style Sheets (CSS), Level 2
e Document Object Model (DOM)
» Simple API for XML (SAX)
» Confused by all the XML standards out there? Uche Ogbuji's developerWorks
article series on XML standards can help you sort through it all:
e Part 1 -- The core standards (January 2004)
e Part 2 -- XML processing standards (February 2004)
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» Part 3 -- The most important vocabularies (February 2004)
» Part 4 -- Detailed cross-reference of the most important XML standards
(March 2004)

» Visit the Worldwide Web Consortium (W3C) site, which contains the
specifications for XML and many of its related technologies. This is probably the
best place to get in-depth information on XML.

* Check out the developerWorks XML zone for a wide range of articles, tutorials,
columns, forums, and other resources that cover extensible technologies in
detail. While you're there, take a look at the developerWorks SOA and Web
services zone for more on those topics.

» Start with the basics. Read Doug Tidwell's popular "Introduction to XML" tutorial
here on developerWorks (August 2002).

* Read Bertrand Portier's developerWorks tutorial "Get started with XPath" (May
2004).

* Read Michael Kay's updated developerWorks article "What kind of language is
XSLT?" (April 2005).

» Two developerWorks tutorials take an introductory look at XSLT, Nicholas
Chase's "Create multi-purpose Web content with XSLT" (March 2003) and
Leigh Dodds' "Code generation using XSLT" (April 2003).

* Check out Brett McLaughlin's developerWorks tips "How to use XLink with
XML" (February 2002) and "Using XML and XPointer" (March 2002).

» For more on CSS, read Uche Ogbuiji's developerWorks tutorials:
» "Use Cascading Stylesheets to display XML" (November 2004)
* "Use Cascading Stylesheets to display XML, Part 2" (February 2005)
» "Use Cascading Stylesheets to display XML, Part 3" (June 2005)

* Let IBM's Doug Tidwell show you the ropes of XSL-FO:
* XSL-FO basics tutorial (February 2003)
e XSL-FO advanced techniques tutorial (February 2003)
e HTML-to-FO conversion guide (February 2003)
» Learn more about DOM and SAX with Nicholas Chase's popular tutorials
"Understanding DOM" (July 2003) and "Understanding SAX" (July 2003).

» Visit www.w3schools.org for good tutorials about various XML technologies.
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* Try www.zvon.org, another good site that offers tutorials on these technologies.
» Visit PerfectXML for some good tips on XSLT.
* Check out the XML Certification forum at JavaRanch.

* You will need formatter software for displaying XSL-FO stylesheets. Get
Formatting Objects Processor (FOP), an open source tool from Apache that you
can use to display the output of the XSL-FO as PDF documents.

* Read Professional XML, 2nd Edition , the prescribed book for the XML
Certification Exam that covers these technologies to the extent required by the
exam.

» Also pick up the XML Bible by Elliotte Rusty Harold. This is a good book to get
you started on XML technologies.

» Essential XML Quick Reference covers all the relevant topics except security
and XSL-FO.

» Get Processing XML with Java , a very good book for understanding SAX and
DOM. A free online edition of this book is available at
http://www.cafeconleche.org/books/xmljava/.
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