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XML is used in a large number of applications, either datatiie (semi-structured databases), or
document-centric (Web publishing). In either case, them meed for transforming documents from
one XML formalism to another, or from one XML formalism to dher kind of formalism (mostly
HTML or text-based formats). This can of course be achiemedtraditional programming language,
with any library for parsing XML documents (e.g., DOM, SAXptbthis tends to be tedious. A
declarative approach, which would be more readable, mareis®, and more adapted to a public of
non-programmers would be welcome. This is the role of XSLT.

XSL (or eXtensible Stylesheet Language an initiative of the World Wide Web Consortium,
originally planned as a language for the formatting of XMLcdments. It has been then split into a
presentation format for printed text (XSL-FO, or XSL-Fottirey Objects), and a transformation lan-
guage for XML (XSLT, or XSL-Transformations), which is nowsed in a much broader context and
is the topic of this chapter. XSLT is a declarative, sideeefffree, language for transforming XML
documents into text, HTML or XML. It heavily relies on the XtRaexpression language for selecting
nodes in the XML tree. The focus of this chapter is on XSLT 50,999 W3C Recommandation,
which makes use of XPath 1.0. XSLT 2.0, based on XPath 2.0idflybdiscussed in Section 3.3.

We first present the most important aspects of XSLT, and itiquéar its execution model, in
Section 1. We then discuss more advanced features of thedgagn Section 2. We also evoke some
limitations of XSLT 1.0 and see the possibilities to overeothem in Section 3 before providing
reference material in Section 4 and exercises in Se@ton

1 AFirstLook at XSLT

1.1 Basics

An XSLT program(or XSLT styleshegbr just styleshegthas an XML document as input, and is
built out of rules that are calleig@mplates A given template is associated to an XPath expression that
indicates the kind of nodes this templates applies to, andymes a fragment of the output document,
in one of the following ways:

e by creatingliteral nodes
e by copying valuesndfragmentsrom the input document;
e by instantiating(or calling) other templates.

The use of the termstylesheetind templateinstead of the more commonly used (in program-
ming languagesprogramandrule come from the origin (and the still important use) of XSLT as a
formatting language for XML documents
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The execution model of XSLT, that we will detail later on, & fallows: initially, the context
nodeis thedocument nodef the XML document and the best-matching template is insttad on
this node. This template may in turn change the context nodeiratiate a traversal of the input
document.

An original characteristic of XSLT is that XSLT stylesheete themselves XML documents,
whose root element is namedylesheet (or, equivalently,transform) and belongs to the XSLT
namespacattp://www.w3.org/1999/XSL/Transform. All other XSLT element names belong to
this namespace, which is usually referred to by the namegma&dixxsl:.

<xsl:stylesheet
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">
<xsl:output method="xml" encoding="utf-8" />

<xsl:template match="/">
<hello>world</hello>
</xsl:template>
</xsl:stylesheet

Figure 1: Hello World XSLT Stylesheet

Let us have a look at the sample XSLT stylesheet shown in Eidurlt illustrates the general
structure of a stylesheet:

e atop-level xsl:stylesheet> element, with arersion="1.0" attribute (and, of course, the defi-
nition of thexs1 namespace prefix);

e somedeclarations(all elements except xsl:template> ones), in this case just<axsl:output >
one, which specifies to generate an XML document, with the {8 Encoding (actually, both
are defaults and could be omitted);

e sometemplate rulesin this case a template that applies to the root node.
An XSLT stylesheet may be invoked in different ways:

e programmatically through one of the various XSLT libraries;
e through acommand linénterface.

e inaWeb Publishing context, by including a styling procagsinstruction in the XML document
(cf Figure 2):

— the transformation can be processed orstwwer sideoy a script (e.g., in CGI, PHP, ASP,
JSP);

— or on theclient sidethrough the XSLT engines integrated to most browsers.

This last case is illustrated in Figure 3.
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<?xml—stylesheet
href="toto.xsl" type="text/xsl" 7>

<doc>
<titi />
</doc>

Figure 2: XML file with an XML processing instruction

XML document XML document
XSLT i l XSLT
styleshee stylesheet
Network
\i
Network
\i \ XSLT XSLT
(HTML) ( WML ) stylesheet . styleshee
Web client Wap client

Figure 3: Web publishing with XSLT

<xsl:template match="book">
The book title is:
<xsl:value—of select="title" />

<h2>Authors list</h2>
<ul>
<xsl:apply—templates select="authors/name" />
</ul>
</xsl:template>

Figure 4: Example template
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1.2 Templates

Consider the (slightly more elaborated) template thatgpldiyed in Figure 4.
A template is defined by two components:

e apattern that is an XPath expression (with some restrictions, etdurther on) which deter-
mines the node to which the template applies. This patteheisalue of thenatch attribute.

e abody, thatis a (well-formed!) XML fragment which is insaitin the output when the template
is instantiated.

The role of the XPath expression of thetch attribute is quite specific: it describes the nodes
which can be the target of a template instantiation. Thopeessions are callggatterns They must
comply to the following requirements:

e A pattern always denotes a node set. Thug|:template match="1’> is incorrect.

e It must be easy to decide whether a node is denoted or not bytermpa Thus, although
<xsltemplate match=’preceding::*[12]’> is meaningful, it is quite difficult to evaluate and
is therefore forbidden.

More formally:

Definition 1.1 A patternis a valid XPath expression which uses only the& 1d and@ axes, and the
abbreviation//. Predicates are allowed.

Here are a few examples of patterns:

e <xsltemplate match=’B’> applies to any element.
e <xslitemplate match="A/B’> applies to an element, child of an element.
e <xslitemplate match=’@att1’> applies to anytt1 attribute, whatever its parent element.

e <xslitemplate match="A//Catt1’> applies to anyatt1 attribute, if its parent element is a de-
scendant of an element.

We can define the semantics of a pattern in the following way:

Definition 1.2 Given an XML treeT, a patternP matchesa nodeN if there exists a nod€ (the
context nodgin T such thalN € P(T,C).

Basically, the content afs1:template may consist of:

Literal elements and text. Example: <h2>Authors</h2>. This creates in the output document an
element?2, with aText child node Authors’.

Values and elements from the input document.Example:<xsl:value—of select=’title’/>. This
inserts in the output document a node set, result of the X@&qitessiortitle.

Call to other templates. Example:<xsl:apply—templates select=’authors’/>. Applies a template
to each node in the node set result of the XPath expressitirs.

Advanced programmatic XSLT elements. Will be described in Section 2.
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Templates are then instantiated (from <assl:apply—templates> invocation, see further on) ac-
cording to the following principles:

o Literal elements (those that don't belong to the XSLT namespace) @xtlare simply copied
to the output document.

e Context node A template is always instantiated in the context of a nodenfthe input docu-
ment.

e XPath expressions all the (relative) XPath expression found in the templageevaluated with
respect to the context node (an exceptioxsl:for —each).

e Calls with xs1:apply-templates: find and instantiate a template for each node selected by the
XPath expressiogelect.

e Template call substitution: any call to other templates is eventually replaced by tktaimtia-
tion of these templates.

1.3 Applying templates

<xsl:apply—templates
select="authors/name"
mode="main"

/>

Figure 5: Example of use afxsl:apply—templates>

The <xsl:apply—templates> element is used to instantiate templates, as shown in Figurk
expects the following attributes:

select an optional XPath expression which, if relative, is intetpd with respect to the context node;
Note: the default value ishild: :node (), i.e., select all the children of the context node.

mode an optional label which can be used to specify which kind aigkate is required (see Sec-
tion 2).

A practical example of use afxsl:apply—templates> is given in Figure 6: with this set of rules,
the input document of Figure 7 is transformed into the docuroéFigure 8.

We can now describe the execution model of XSLT. An XSLT syt consists of a set of
templates. The transformation of an input documgmioceeds as follows:

1. The engine considers theot node Rof |, and selects the template that applieRto
2. The template body is copied in the output docungnt

3. Next, the engine considers all thesl:apply—templates> that have been copied @, and eval-
uate thematch XPath expression, taking as context node.
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<xsl:template match="book">
<ul><xsl:apply—templates
select="authors/name" /></ul>
</xsl:template>

<xsl:template match="name">
<li><xsl:value—of select="." /></1i>
</xsl:template>

Figure 6: Two example templates, one instantiating therothe

<book>

<authors>
<name>Serge</name>
<name>Ioana</name>
</authors>
</book>

Figure 7: Example document

<ul>
<li>Serge</1i>
<li>Ioana</1li>
</ul>

Figure 8: Result of applying the templates from Figure 6 toadbcument of Figure 7
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4. For each node result of the XPath evaluation, a templatelésted, and its body replaces the
<xsl:apply—templates> call.

5. The process iterates, as nexsl:apply—templates> may have been inserted @

6. The transform terminates wheéhnis free ofxsl: instructions.

2 Advanced Features

2.1 Declarations

The following XSLT elements aréeclarations that is, they appear as children of the top-level
< xsl:stylesheet> element, and are detailed further on:

xsl:import Import the templates of an XSLT program, with low priorities
xsliinclude Same as before, but no priority level

xsl:output Gives the output format (defaulkml)

xsl:param Defines or imports a parameter

xsl:variable Defines a variable.

Other declarations includesl:strip-space andxsl:preserve-spacefor, respectively, removal or
preservation of blank text nodes. They are discussed indpez:13.

<xsl:output
method="html"
encoding="is0-8859-1"
doctype-public=
"-//W3C//DTD HTML 4.01//EN"
doctype-system=
"http://www.w3.0org/TR/html4/strict.dtd"
indent="yes" />

Figure 9: Example of use &fxsl:output >

Let us first discuss xsl:output >, an elaborated example of which is given in Figure 9. This KSL
element is used to control the final serialization of the gateel document. It expects the following
attributes (all are optional, as tkesl:output > element itself):

e method is eitherxml (default),html or text.
e encoding is the desired encoding of the result.

e doctype-public anddoctype-system make it possible to add a document type declaration
in the resulting document. Note that document type dedtarstare not part of the XPath
document model and, as such, cannot be tested or manipiddtexisource document in XSLT.

e indent specifies whether the resulting XML document will be indenf@efault isno).

7



2.1 Declarations 2 ADVANCED FEATURES

<xsl:import href="1ib_templates.xsl" />

Figure 10: Example of use @k1: import

<xsl:include href="1ib_templates.xsl" />

Figure 11: Example of use @k1:include

An important feature of XSLT ignodularization the possibility of reusing templates across
stylesheets. Two XSLT elements control this reuse. Withl:import > (see Figure 10), template
rules are imported this way from another stylesheet. Tihieicedencds less that that of the local
templates. Note thatxsl:import > must be thdirst declaration of the stylesheet. Withxsl:include >
(see Figure 11), template rules are included from anotlyestteet. No specific precedence rule is
applied, that is templates work as if the included templatee local ones.

These elements raise the more general question of solvimtjate between different templates
that match the same node. The following principles are egdpli

e Rules from imported stylesheets aneerriddenby rules of the stylesheet which imports them.

e Rules withhighest priority(as specified by theriority attribute of< xsl:template>) prevail.
If no priority is specified on a template rule, a default gtioiis assigned according to the
specificityof the XPath expression (the mare specific, the highest).

o If there are still conflicts, it is an error.

e If no rules apply for the node currently processed (the damtmode at the start, or the nodes
selected by axsl:apply—templates> instruction),built-in rules are applied. Built-in rules are as
follows:

— A first built-in rule applies to thé&lementnodes and to the root node, cf Figure 12. This
can be interpreted as a recursive call to the children of tinéext node.

<xsl:template match="x*|/">
<xsl:apply—templates select="node()" />
</xsl:template>

Figure 12: First built-in rule

— A second built-in rule applies tattribute andText nodes, cf Figure 13. This rule copies
the textual value of the context node to the output document.

The last two declarations discussed hetnesl:param> and < xsl:variable > are used to declare
global parameters and variables, respectively, as in Eigdr Global parameters are passed to the
stylesheet through sonimplementation-definediay. Theselect attribute gives the default value,

8
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<xsl:template match="0x|text ()">
<xsl:value—of select="." />
</xsl:template>

Figure 13: Second built-in rule

<xsl:param name="nom" select="’John Doe’" />

<xsl:variable name="pi" select="3.14159" />

Figure 14: Declarations of global parameters and variables

in case the parameter is not passed, as an XPath expresdairal Gariables, as well as local vari-
ables which are defined in the same way inside template ratesmmutable in XSLT, since it is a
side-effect-free language. Thkelect content may be replaced in both cases by the content of the
<xsl:param> or < xsl:variable > elements.

2.2 XSLT Programming

We discuss here various XSLT elements that make of XSLT daediuring-complete, programming
language.

Named templates

<xsl:template name="print">
<xsl:value—of select="position()"/>:
<xsl:value—of select="."/>
</xsl:template>

<xsl:template match="*">
<xsl:call-template name="print"/>
</xsl:template>

<xsl:template match="text()">
<xsl:call-template name="print"/>
</xsl:template>

Figure 15: Example of use of named templates

Named templateplay, in XSLT, a role analogous to functions in traditionabgramming lan-
guages. They are defined and invoked with, respectively, xahtemplate> with a name parameter,
and a< xsl:call-template> element, as shown in Figure 15.

Remark 2.1 A call to a named template does not change the context node.

9
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<xsl:template name="print">
<xsl:param name="message" select="string (’nothing’)"/>

<xsl:value—of select="position()"/>:
<xsl:value—of select="$message"/>
</xsl:template>

<xsl:template match="*">
<xsl:call-template name="print">
<xsl:with —param name="message"
select="string (’Element node’)"/>
</xsl:call-template>
</xsl:template>

Figure 16: Example of use of parameters in named templates

Named templates can also hgpaametersvhich are declared with the saresl:param> element
that is used to define global parameters, and are instahtiateen the template is invoked, with a
<xsl:with —param> element, as the example in Figure 16 shows. Named templgitbsparameters,
can be used recursively to perform computations. This igadlgt often the only way to perform
an iterative process, in the absence of mutable variable&SIidr. Thus, the factorial function can
be computed in XSLT with the (quite verbose!) named temptétEigure 17. It makes use of the
conditional constructs that are detailed next. Note thatileer (unnamed) templates can also have
parameters.

<xsl:template name="factorial">
<xsl:param name="n" />

<xsl:choose>
<xsl:when test="$n&lt;=1">1</xsl:when>
<xsl:otherwise>
<xsl:variable name="fact">
<xsl:call-template name="factorial">
<xsl:with —param name="n" select="$n - 1" />
</xsl:call-template>
</xsl:variable>
<xsl:value—of select="$fact * $n" />
</xsl:otherwise>
</xsl:choose
</xsl:template>

Figure 17: Factorial computation in XSLT

Conditional constructs

Two conditional constructs can be used in XSkksl:if > when a part of the production of a template
body is conditioned, anexsl:choose>, when several alternatives lead to different productions.

10
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<xsl:template match="Movie">
<xsl:if test="year &lt; 1970">
<xsl:copy—of select="."/>
</ xsl:if>
</xsl:template>

Figure 18: Example of use afxsl:if >

Consider the example of useoksl:if > given in Figure 18. It also makes use of thel:copy—of>
element, that copies the nodes of the source document imte#ulting document in a recursive way.
A similar <xsl:copy> construct can be used to copy elements without their deaoésid Thetest
attribute of the< xsl:if > element is a Boolean expression that conditions the pramfuot the content
of the element.

Remark 2.2
e An XSLT program is an XML document: we must use entities fmrlls<, >, &.

e XSLT is closely associated to XPath (node selection, nodehiray, and here data manipula-
tion)

<xsl:choose
<xsl:when test="$year mod 4">no</Xxsl:when>
<xsl:when test="$year mod 100">yes</Xxsl:when>
<xsl:when test="$year mod 400">no</xsl:when>
<xsl:otherwise>yes</xsl:otherwise>
</xsl:choose

<xsl:value—of select="count(a)"/>
<xsl:text> item</xsl:text>
<xsl:if test="count(a)>1">s</xsl:if>

Figure 19: Example of use of bottxsl:choose> and< xsl:if >

The other conditional construetxsl:choose>, is illustrated in Figure 19 along with xsl:if >, and
is roughly the equivalent of boéwitch andif ... then ... elseinstructions inaprogramming
language like C (while xsl:if > plays the same role asi& ... then without anelse. Inside an
<xsl:choose>, < xsl:otherwise> is optional. There can be any number<aél:when>, only the content
of the first matching one will be processed.

Loops

<xsl:for —each>, an example of which is given in 20, is an instruction for limgpover a set of nodes.
It is more or less an alternative to the useafl:template>/<xsl:apply—templates>.

e The set of nodes is obtained with an XPath expression (afitréz1ect);

11
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<xsl:template match="person">
[...]
<xsl:for —each select="child">
<xsl:sort select="Gage" order="ascending"
data-type="number"/>

<xsl:value—of select="name" />
<xsl:text> is </xsl:text>
<xsl:value—of select="@age" />

</xsl:for—each>

[...]

</xsl:template>

Figure 20: Example of use afsl:for —each

e Each node of the set becomes in turn the alertcontext nodietjvibmporarily replaces the
template context node).

e The body of<xsl:for —each> is instantiated for each context node.

As there is no need to call another template, the usexsiffor —each> is somewhat simpler to
read, and likely to be more efficient. On the other other hamsimuch less subject to modularization
than the use of separate templates.

< xsl:sort >, which can also be used as a direct child of<sl:apply—templates> element, is
optional and controls the sorting of the sequence of nodeshvihiterated on.

Variables in XSLT

A (local or global) variable is @&namevalue) pair. It may be defined

e Either as the result of an XPath expression
< xsl:variable name=’pi’value=’3.14116°/>

< xsl:variable name=’children’value=’//child’/>

e or as the content of thexsl:variable > element, as shown in Figure 21.

<xsl:variable name="Signature">

Franck Sampori<br/>

Institution: INRIA<br/>

Email: <i>franck.sampori@inria.fr</i>
</xsl:variable>

Figure 21: Variable definition in the content of amsl:variable >

Remark 2.3 A variable has acope(all its siblings, and their descendants) arahnotbe redefined
within this scope. It is thus really the equivalent of a canstin classical programming languages.

12
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Recursive use of a template is the only way for a variable cararpeter to vary, for each different
instantiation of the template.

2.3 Complements

There are many more features of the XSLT language, including

Control of text output < xsl:text >, < xsl:strip —space>, <xsl:preserve-space>, andnormalize-space
function;

Dynamic creation of elements and attributes< xsl:element> and< xsl:attribute >.

Multiple document input, and multiple document output document function,<xs1:document> €l-
ement (XSLT 2.0, but widely implemented in XSLT 1.0 as an egien function)

Generation of hypertext documents with links and anchorsgenerate-id function

We describe some of them here, but the best way to discovemotbilities of XSLT is through
practice (cf in particular the associated exercises angqs).
Handling whitespace and blank nodes

The two following rules are respected in XSLT regarding e$jitace and especially blank nodes (that
is, nodes that only consist of whitespace):

¢ All the whitespace is kept in the input documentluding blank nodes.

e All the whitespace is kept in the XSLT program documeanceptblank nodes. As this rule
only apply to whitespace-only node, and not to nodes stadgimending with whitespace, it is
often useful to enclos@ext nodes in ar xsl:text > whose sole purpose is to creat@ext node.

<Xsl:strip —space elements="*" />
<xsl:preserve—space elements="para poem" />

Figure 22: Handling whitespace explicitly

Whitespace in the source document can also be handledidyptirough< xsl:strip —space> and
<xsl:preserve-space>, as shown in Figure 22« xsl:strip —space> specifies the set of nodes whose
whitespace-only text child nodes will be removed fdor all), and<xsl:preserve-space> allows for
exceptions to this list.

Dynamic Elements and dynamic attributes

Creation of element and attribute nodes whose names arennatnkat the writing of the stylesheet
is possible through the use eksl:element- and< xsl:attribute >, as shown in the self-explanatory
example of Figure 23, that transforms document from Figdrantd the document of Figure 25.

13
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<xsl:element name="{concat(’p’,Qage)}"
namespace="http://ns">
<xsl:attribute name="name">
<xsl:value—of select="name" />
</xsl:attribute >
</xsl:element>

Figure 23: Dynamic creation of elements and attributes

<person age="12">
<name>titi</name>
</person>

Figure 24: Example XML document

Remark 2.4 The value of thename attribute is here amttribute template this attribute normally
requires a string, not an XPath expression, but XPath esiores between curly braces are evaluated.
This is often used with literal result elementsoto titi="{$var + 1}"/>. Literal curly braces must
be doubled. Attribute templates can be used in similar ctstevhere a literal string is expected.

Working with multiple documents

document ($s) returns thedocument nodef the document at the UR$s

Example:document ("toto.xml") /*

Note: $s can by computed dynamically (e.g., by an XPath expressibmé.result can be manip-
ulated as the root node of the returned document.

Generating unique identifiers

generate-id($s) (cf Figure 26) returns anique identifier stringor the first node of the nodeset
$s in document order.

This is especially useful for testing the identity of twofdient nodes, or to generate HTML
anchor names.

<pl2
name="titi"
xmlns="http://ns" />

Figure 25: Result of the transformation of document fronukég24 by stylesheet of Figure 23

14



3 BEYOND XSLT 1.0

<xsl:template match="Person">
<h2 id="{generate-id(.)}">
<xsl:value—of
select="concat (first_name, ’ ’, last_name)"/>
</h2>
</xsl:template>

Figure 26: Use ogenerate-id to generate link anchors

3 Beyond XSLT 1.0

3.1 Limitations of XSLT 1.0

XSLT 1.0 has a number of annoying limitations or caveats:

e Itis impossible to process a temporary tree stored into ialvier
(with < xsl:variable name="t"><toto a="3"/></xsl:variable>).
This is sometimes indispensable!

e Manipulation of strings is not very easy.

e Manipulation of sequences of nodes (for instance, for etitrg all nodes with a distinct value)
is awkward.

e It is impossible to define in a portable way new functions toubed in XPath expressions.
Using named templates for the same purpose is often verbmsr something equivalent to
y = f(2) needs to be written as shown in Figure 27.

<xsl:variable name="y">
<xsl:call-template name="f">
<xsl:with —param name="x" select="2" />
</xsl:call-template>
</xsl:variable >

Figure 27: XSLT equivalent of = f(2)
e The vast majority of implementations require to store thginal document into memaory, which
makes it impossible to use it with very large (>100MB) docuise
Apart from the last one, all these limitations are raisedigrmsions of XSLT 1.0, either with the

extension mechanism that is provided, or in XSLT 2.0. We dlessome of these quite briefly.

3.2 Extension Functions

XSLT allows for extension functiongdefined in specific namespaces. These functions are tiypical
written in a classical programming language, but the meshadepends on the precise XSLT engine
used.Extension elementdso exist.

15
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<xsl:stylesheet
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:math="http://exslt.org/math"
version="1.0"
extension-elementprefixes"math">

<xsl:value—of select="math:cos($angle)" />

Figure 28: Example of use of extension functions in XSLT

Once they are defined, such extension functions can be us€slif as shown in Figure 28.

EXSLT (http://www.exslt.org/) is a collection of extensions to XSLT which are portable
across some XSLT implementations. See the website for thaigdon of the extensions, and which
XSLT engines support them (varies greatly). It includes:

exsl:node-setsolves one of the main limitation of XSLT, by allowing fwocess temporary trees
stored in a variable (cf Figure 29);

<xsl:stylesheet
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:exsl="http://exslt.org/common"
version="1.0" extension-element-prefixes="exsl">

<xsl:variable name="t"><toto a="3" /></xsl:variable>

<xsl:value—of select="exsl:node-set($t)/*x/0Qa" />

Figure 29: Example of use of exsl:node-set

date library for formatting dates and times;

math library of mathematical (in particular, trigonometric)ttions;
regexp library for regular expressions;

strings library for manipulating strings;

etc.

Other extension functions outside EXSLT may be provided disheXSLT engine (it is usually
especially easy with Java-based engines).

16
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3.3 XSLT 2.0

XSLT 2.0 is a 2007 W3C Recommendation. Like XQuery 1.0, itsu¥®ath 2.0, a much more
powerful language than XPath 1.0:

e strong typing, in relation with XML Schemas;

regular expressions;

loop and conditional expressions;

manipulation of sequences of hodes and values;

e efc.

There are also new functionalities in XSLT 2.0 itself, irdihg:
e native processing of temporary trees;

e multiple output documents;

e grouping functionalities;

e user-defined functions.

All in all, XSLT 2.0 stylesheets tend to be much more concied eeadable than XSLT 1.0
stylesheets. XSLT 2.0 is also a much more complex progragainguage to master and imple-
ment (as shown by the disappointingly low number of curremgléementations).

As a mouth-watering illustration of its capabilities, anlX32.0 stylesheet for producing the list
of each word appearing in an XML document with their frequeiscgiven in Figure 30. The same
(elementary) task would require a much more complex XSLTpto@ram.

<xsl:stylesheet version="2.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">

<xsl:template match="/">

<wordcount>
<xsl:for—each—group group-by="." select=
"for $w in tokenize(string(.), ’\W+?’)

return lower-case ($w)">
<word word="{current-grouping-key ()}"
frequency="{count (current-group())}"/>
</xsl:for—each—group>
</wordcount>
</xsl:template>

</xsl:stylesheet

Figure 30: Example XSLT 2.0 stylesheet (frof8LT 2.0 Programmer’s Referenddichael Kay)
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4 Further Readings

4.1 Implementations

There are a large number of implementations of XSLT 1.0, sofwehich are listed below. Most of
the libraries for using XSLT from a host programming langeiafso provide a command line interface
to a XSLT processor.

Browsers All modern graphical browsers (Internet Explorer, Firef@pera, Safari) include XSLT
engines, used to processl-stylesheet references. Also available vimvaScript with var-
ious interfaces.

libxslt FreeC library for XSLT transformations. Includes easy-to-us@ tproc command-line tool.
Perl andPythonwrappers exist.

Sablotron FreeC++ XSLT engine.
Xalan-C++ FreeC++ XSLT engine.

JAXP JavaAPIfor Transformation. Common interface for various JAVSKT engines (e.g., SAXON,
Xalan, Oracle). Starting from JDK 1.4, a version of Xalanusdled with Java.

System.Xml .NET XML and XSLT library.
php-xslt XSLT extension foPHP, based on Sablotron.
4XSLT Free XSLTPythonlibrary.
On the other hand, there are very few implementations of X&0OT

SAXON Javaand.NET implementation of XSLT 2.0 and XQuery 1.0. The full versiercommer-
cial (free evaluation version), but a GPL version is avadakithout support of external XML
Schemas.

Oracle XML Developer’s Kit Javaimplementation of various XML technologies, including XS2.0,
XQuery 1.0, with full support of XML Schema. Less mature ti&#XON.
4.2 References
XSLT 1.0 and XSLT 2.0 are both W3C recommendations and canuraifat the following URLSs:
e http://www.w3.org/TR/xslt
e http://www.w3.org/TR/xs1t20/
Here are a few books of interest:
XSLT 1.0

e XML in a nutshell Eliotte Rusty Harold & W. Scott Means, O'Reilly
e Comprendre XSLBernd Amman & Philippe Rigaux, O'Reilly

XSLT 2.0 XSLT 2.0 Programmer’s Referenddichael Kay, Wrox
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