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Introduction

e This tutorial covers XPath 2.0 and XSLT 2.0 with only a
passing glance at XML Query 1.0

e Focus on describing and demonstrating new features
e Assume some familiarity with XPath 1.0 and XSLT 1.0
e Mixture of slides and examples. Ask questions!



Speaker Qualifications

Elected member of the W3C Technical Architecture Group;
co-chair of the XML Core Working Group; member of the XSL
WG. Joint editor of several XSL/XML Query Specs.

Chair of the OASIS DocBook Technical Committee, member
of the Entity Resolution TC and the RELAX NG TC.

Co-Spec Lead for |JSR 206: Java API for XML Processing
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A Running Example

Everyone’s third favorite toy example, the recipe collection. Our

recipe list is defined by the schema described on the following
slides.

Recipelist
Servings

Recipe

Recipe Subtypes
Recipe Elements
Prose Types
Prose Elements
IngredientList
Ingredient



Recipelist

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el enent For nDef aul t ="qual i fi ed"
t ar get Nanespace="htt p:// nwal sh. conl xm ns/ extrenme2004/r eci pes/"
xm ns:r="http://nwal sh. com xm ns/ extrene2004/reci pes/">

<xs: conpl exType nanme="Reci peLi st">
<XS:sequence>
<xs:element ref="r:recipe" mnCccurs="1" maxCccur s="unbounded"/ >
</ Xs: sequence>
</ xs: conpl exType>

<xs: el ement nane="reci peList" type="r:RecipeList"/>

http://www.sun.com/ 6/111
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Servings

<xs:si npl eType nane="Ser vi ngs" >
<xs:restriction base="xs:Integer">
<Xs:.: m nl ncl usive val ue="1"/>
<xs: maxl ncl usi ve val ue="12"/>
</Xs.restriction>
</ Xs:sinpl eType>

http://www.sun.com/ 7/ 111
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Recipe

<xs: conpl exType name="Reci pe" >
<XS:sequence>
<xs: el enent ref="r:nane"/>
<xs: el ement ref="r:source" m nCccurs="0" maxCccurs="1"/>
<xs: el ement ref="r:description" mnGCccurs="0" nmaxCccurs="1"/>
<xs:element ref="r:ingredientList" mnCccurs="1" maxCccurs="unbounded"/>
<xs:element ref="r:preparation"/>
</ Xxs: sequence>
<xs:attribute nane="servings" type="r:Servings"/>
<xs:attribute nanme="tine" type="xs:duration"/>
<xs:attribute nanme="cal ori es" type="xs:positivelnteger"/>
</ xs: conpl exType>

http://www.sun.com/ 8/ 111



wSun

microsystems

Recipe Subtypes

<xs: conpl exType nanme="FoodReci pe" >
<xs: conpl exCont ent >
<xs:extension base="r: Recipe"/>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType nanme="CandyReci pe" >
<xs: conpl exCont ent >
<xs: extension base="r:FoodReci pe" >
<xs:attribute name="sugarfree" type="xs:bool ean"/>
</ Xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType name="Dri nkReci pe" >
<xs: conpl exCont ent >
<xs: extension base="r: Reci pe">
<xs:attribute name="virgin" type="xs:bool ean"/>
</ Xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
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Recipe Elements

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:

el ement
el ement
el ement
el ement
el ement
el ement
el ement

name="reci pe" type="r: Reci pe" abstract="true"/>

nanme="beverage" type="r:DrinkReci pe" substitutionG oup="r:recipe"/>
nanme="appeti zer" type="r: FoodReci pe" substitutionG oup="r:recipe"/>
nane="entrée" type="r:FoodReci pe" substitutionG oup="r:recipe"/>
nane="si dedi sh" type="r: FoodReci pe" substituti onG oup="r:recipe"/>
nanme="dessert" type="r: FoodReci pe" substitutionG oup="r:recipe"/>
nanme="candy" type="r: CandyReci pe" substitutionG oup="r:recipe"/>

http://www.sun.com/ 10/ 111
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Prose Types

<xs: conpl exType nanme="Prose">
<xs: choi ce m nCccurs="1" maxQccur s="unbounded" >
<xs:elenment ref="r.p"/>
<xs:element ref="r:list"/>
</ xs: choi ce>
</ xs: conpl exType>

<xs:conpl exType nanme="Para" m xed="true">
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el enent nane="enl' type="xs:string"/>
</ xs: choi ce>
</ xs: conpl exType>

<xs: conpl exType name="Nunber edLi st" >
<XS:sequence>
<xs: el enment nane="iten m nCccurs="1" maxQccur s="unbounded" type="r:Prose"/>

</ Xxs: sequence>
</ xs: conpl exType>
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Prose Elements

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:

el ement
el ement
el ement
el ement
el ement
el ement
el ement

nanme="descri ption" type="r:Prose"/>
name="preparati on" type="r:Prose"/>

nanme="p" type="r:Para"/>

name="list" type="r:NunberedList"/>
nane="title" type="r:Para"/>

nanme="nane" type="r:Para"/>

name="source" type="r:Para" nillable="true"/>

http://www.sun.com/
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IngredientList

<xs: conpl exType name="Ingredi entList">

<XS:sequence>
<xs:elenment ref="r:title" mnCccurs="0" maxQccurs="1"'/>
<xs:elenment ref="r:ingredient” mnQccurs="1" maxOccur s=' unbounded' / >

</ Xs: sequence>
</ xs: conpl exType>

<xs: el ement nane="ingredientList" type="r:lIngredientList"/>
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Ingredient

<xs:conpl exType name="Ingredi ent" >
<XS:sequence>

<xs: el ement nane="quantity" m nCccurs="0" maxCccurs="1">

<xs:conpl exType>
<xs: si npl eCont ent >
<xs: extensi on base="xs: doubl e">
<xs:attribute name="units"/>
</ Xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el enent >
<xs: el enment nane="nane" type="xs:string"/>
</ Xs: sequence>
</ xs: conpl exType>

<xs: el enment nane="ingredient" type="r:lngredient"/>

http://www.sun.com/
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Background Material

Specifications

Fitting the Pieces Together

Data Model

Functions and Operators
Language Semantics

Static Semantics

Language Semantics (Continued)
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Specifications

Seven core specifications; new Working Drafts published
23 Jul 2004.

e XQuery 1.0 and XPath 2.0 Data Model

e XQuery 1.0 and XPath 2.0 Functions and Operators

e XQuery 1.0 and XPath 2.0 Formal Semantics

e XML Path Language (XPath) 2.0

e XSL Transformations (XSLT) Version 2.0

e XSLT 2.0 and XQuery 1.0 Serialization

e XQuery 1.0: An XML Query Language



Fitting the Pieces Together

The family of XSL and XML Query specifications are closely re-
lated. Many of the specifications depend on each other.

= Data Model

Formal Semantics

XSL/XML Query Specifications

(This diagram is only illustrative, not complete or exhaustive.)
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Data Model

e XPath 2.0 has nodes and typed values. Colloquially, there
are three kinds of things: nodes, simple or atomic values,
and items. An item is either a node or an atomic value.

e XPath 2.0 has sequences where XPath 1.0 had node sets:
e Sequences can be in arbitrary order
e Sequences can contain duplicates
e Sequences can be heterogenous
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Functions and Operators

Functions. Lots of functions.

e String and numeric functions

e Date and time functions

e Sequence manipulation functions
e (Casting and type-related functions

http://www.sun.com/ 19 /111
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Language Semantics

XPath 2.0 has both static and dynamic semantics:
e Static semantics define, informally, what a language means
without reference to any particular input.

e Dynamic semantics, again informally, define how a language
behaves presented with inputs of various sorts.
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Static Semantics

« Thestatictypeof“l + 1”i1sXsS: 1 nt eger.

 The statictype of “r: reci peList/r:recipe”is
r: Reci pe+.

« Thestatictypeof“r:ingredient/r:quantity * 2”
IS XsS: doubl e.

e The static type of “r: name” isel enent () .
 Thestatictypeof“r: reci pe/ @i ne + 5”isatypeerror.



Language Semantics (Continued)

The Formal Semantics specification describes the static se-
mantics of XPath.

Support for static analysis is optional.

The XPath 2.0 specification describes the dynamic semantics
of XPath.

The XSLT 2.0 specification describes all of the semantics of
XSLT.

http://www.sun.com/ 22 /111
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XML Schema Type System

XML Schema Type System (Continued)
Type Names and Type Matching
Atomization

New Types

New Duration Types

New Node Types

Element Tests (1)

Element Tests (2)

Element Test Examples

Schema Element Test

Attribute Tests

microsystems
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XML Schema Type System

 Probably the most significant semantic change to XPath

e The XPath 1.0 type system is very simple: nodes, strings,
numbers, and booleans.

e XPath 2.0 adds W3C XML Schema simple and complex types.
e XPath 2.0 has nodes and atomic values.

e Atomic values have simple types: xs:string, xs:integer,
xs:dateTime, etc.



microsystems

Allows matching and selection of elements, attributes, and
atomic values by type.

Supports a set of primitive simple types.

Implementations may support user-defined simple and
complex types.

Implementations may support additional, non-W3C XML
Schema types.

http://www.sun.com/ 25 /111



Type Names and Type Matching

e Types are identified by name.
e Available type names are determined by schema import.
e Values are “atomized” before most comparisons.

http://www.sun.com/ 26/ 111
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Atomization

e Atomization transforms a sequence into a sequence of
atomic values.

e Foreach item in the sequence:
e [fthe item is an atomic value, use it.
e Otherwise, use the typed value of the item.
 An error occurs if the item does not have a typed value.



New Types

xdt:anyAtomicType
xdt:untypedAtomic

xdt:untyped

microsystems

The base type of all atomic types.

The type name that identifies an
atomic value with no known type.

The type name that identifies any
value (simple or complex) with no
known type.
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New Duration Types

xdt:yearMonthDuration A duration that consists of
only years and months.
xdt:dayTimeDuration A duration that consists of

only days and times.

These duration types have the feature that they can be totally
ordered; Xxs: dur at i ons are only partially ordered. (e.g., is

one month and five days more or less than five weeks?)
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New Node Types

There are several new node tests in addition to the familiar
text(),coment (), etc.

« |ten() matches any node or any atomic value.
e docunent - node() matches a document node.

« docunent - node( El enent Test ) matchesadocument
with a document element that matches El enent Test .
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Element Tests (1)

An El enent Test matches elements.

e elenent() (orel enent (*)) matches any element.

el enent (El enent Nane) matches any element named
El ement Name regardless of type or nilled property.

http://www.sun.com/ 31/111



Element Tests (2)

« elenent(El enent Nane, TypeNane) matchesa (non-
nilled) element named El enent Nane with the type
TypeNane.

« elenent (El enent Nane, TypeNane?) isthe same,
but will also match nilled elements.

In element tests, a type matches the specified type or any type

derived fromit.Sor : Dri nkReci pe matchesr : Reci pe, for

example.



microsystems

Element Test Examples

“el enment (*, r: FoodReci pe) ” matches any non-nilled
elements that have the type r : FoodReci pe.

“el enment (r: nanme, r: Para)” matches non-nilled ele-
ments named r : nane that have the type r : Par a.

“el ement (r: source, r:Para?)” matcheselements
named r : sour ce that have the type r : Par a, even if they
have been ni | | ed.



Schema Element Test

e schena- el enent ( El enent Nane) matchesan element
named El ement Nane or any element in the substitution
group headed by El enment Nane.

“schema- el enent (r: reci pe)”matchesr: reci peand
r . beverage,r: appeti zer,r:entree,andallthe other
elements that can be substituted forr: r eci pe.



Attribute Tests

An Attri but eTest matches attributes.

It has the same forms as an ElementTest:

e attribute() (orattri bute(*)) matchesany attrib-
ute.

e attribute(Attri buteNane, TypeNane) matches
an attribute by name and type.

e attribute(*, TypeNane) matches an attribute by
type.
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Type Errors

e XPath 1.0 had almost no type errors: if an expression was
syntactically valid, it returned a result. “* 3" + 1” =4,

“Tuesday" + 1”=NaN, etc.

e [n XPath 2.0 this is not the case. Errors will terminate the
evaluation of an expression, stylesheet, or query.

e XPath 2.0 adds new operators that allow you to test if an
operation will succeed.



Sequences

e Sequence construction:
e (1to 10)[. nod 2 = 1]=(1,3,5,7,9)
e ($preanble, .//item

e Combining Node Sequences

e $seql uni on $seqg2 returnsallthe nodes in at least
one sequence.

e $segl intersect $seq2 returnsall the nodesin
both sequences.

e $seql except $seq2 returnsall the nodes in the
first sequence that aren’t in the second.

e Quantified expressions (sone and every).
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“For” Expressions

XPath 2.0 adds a “for” expression:

for $varnane in (expression) return (expression)

N.B. Thisisin XPath. For example, it might appearinasel ect
attribute.

Use cases?

fn:sum(for $i in order-itemreturn $i/@rice * $i/@ty)

XSLT 2.0 retains the xsl| : f or - each instruction.



microsystems

“If” Expressions
XPath 2.0 also adds an “if” expression:

1 f ($part/ @li scount)
t hen $part/retail * $part/ @i scount
el se $part/retail

Again, this is in XPath and might appearinasel ect attribute.

i f ($drink/@irgin) then $drink/ @irgin else false()

XSLT 2.0 retains the xsl : 1 f and xsl : choose instructions.
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“If” Example Questions

Consider this fragment:

<r:recipe>
<dc:title>Recipe Title</dc:title>
<r: nane>Reci pe Nane</r:nanme>. ..
</r:recipe>

How are these three different?

<xsl :variabl e nanme="title" select="(r:nane|dc:title)[1]"/>

<xsl :variable nanme="title">
<xsl : choose>
<xsl :when test="r:nanme"><xsl:copy-of select="r:nanme"/></xsl:when>
<xsl : ot herw se><xsl : copy-of select="dc:title"/></xsl:otherw se>
</ xsl : choose>
</ xsl :vari abl e>

<xsl :variabl e name="title"
select="if (r:nane) then r:nane else dc:title"/>

http://www.sun.com/ 40 / 111
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“If” Example Answers

Consider this fragment:

<r:.recipe>
<dc:title>Recipe Title</dc:title>
<r: nane>Reci pe Nane</r:nane>

</[r:recipe>

How are these three different?

<xsl:variable nanme="title" select="(r:nane|dc:title)[1l]"/>

Returns “dc: titl e”.

http://www.sun.com/ 41/ 111
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“If” Example Answers (Continued)

<xsl :vari abl e name="titl e">
<xsl| : choose>
<xsl| :when test="r: nanme">
<xsl : copy-of select="r:name"/>
</ xsl : when>
<xsl| : ot herw se>
<xsl :copy-of select="dc:title"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl :vari abl e>

Returns a copy of “r : name”.



“If” Example Answers (Continued)

<xsl :vari abl e nane="titl e"
select="1f (r:nane) then r:nane
el se dc:title"/>

Returns “r : nane”.
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instance of

The | nst ance of operator tests if an item is an instance of
a given type (or is derived by restriction from it):

$di v instance of elenent(*, eg: Chapter)

returns true if $di v is a chapter.

5 I nstance of xs:deci nal

returns true because 5is an integer and integers are a restriction
of decimals.
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treat as

Thet r eat as operator fools the static type checker.

Suppose, for example, that you have a function that operates
on UK addresses. If the static type of $cur Addr isn’t a UK ad-

dress, you can still pass it to the function as follows:

$cur Addr treat as elenent(*, eg: UKAddress)

A dynamic error will occur if the address isn’t a UK address.
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cast as

The cast as operator coerces the type of an item.
$x cast as egQ: Hat Si ze

returns the value of $x as an item of type eg: Hat Si ze.

http://www.sun.com/ 46 / 111
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castable as

Attempts to make invalid casts, for example string to integer,
will raise dynamic errors. The cast abl e as operator allows

you to test if the cast will succeed.

$x castable as eg: HatSi ze

returns true if the value of $x can be cast to eg: Hat Si ze.
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General Comparisons

General comparisions: =, =, <, <=, >, >=

True if any pair of values satisfies the comparison. (XPath 1.0
semantics.)

$recipelist/*/r:source = "My Mni

is true if $book has one or more authors and at least one of
those authors 1s “Kennedy”.

http://www.sun.com/ 48 / 111
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Value Comparisons

Value comparisions: eq, ne, It, |le, gt, ge

Compare exactly two atomic values.

$recipel/r:source eq "My M

Is true if and only if $book has exactly one author and that
author is “Kennedy”.

Errors are raised if the comparison is not between two values
or If the values cannot be compared.
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Node Comparisons

Node comparisons: 1 s, <<, >>

The | s operator compares two nodes for equality (are they the
same node?). The operators << and >> compare document order

of nodes.

$book/ aut hor is key('authors', 'kennedy')

iIs true if and only if $book has exactly one author and that
author element is the same as the one returned by the key ex-
pression.



XSLT 2.0

Schema Support

Types

Declaring Types

Declaring Types (Continued)
Constructor Functions vs. “as”
Type Errors

Implicit Casting

Sorting and Collation

Regular Expression Functions
Regular Expression Instructions
Regular Expression Example
Grouping
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Schema Support

e Many of the W3C XML Schema simple types are always
available.

 |n order to refer to additional types, you must import the
schema that defines them:

<xsl :inport-schem
nanmespace="htt p:// nwal sh. com xm ns/ extreme2004/ r eci pes/ "

schema- | ocati on="reci pes. xsd"/ >

You must specify at least the namespace or the schema
location, if not both.
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Types

XSLT 2.0 allows you to declare:

e The type of variables.

e The return type of templates.

 Thetype of sequences (constructed with Xxsl : sequence)
e The return type of (user-declared) functions.

 Both the type and required type of parameters.
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Declaring Types
The “as” attribute I1s used to declare types.

<xsl :vari abl e nane="1" select="1"/>

Is the integer value 1.

<xsl :vari abl e nane="fp" sel ect="1"
as="xs: doubl e"/ >

Is the double value 1.0.
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Declaring Types (Continued)

<xsl| :vari abl e nane="dat e"
sel ect=""'2003-11-20"">

Is the string “2003-11-20”.

<xsl :vari abl e nane="dat e"
sel ect ="xs:date(' 2003-11-20")"/>

Is the date November 20, 2003.

<xsl| :vari abl e nane="dat e" as="xs: date"
sel ect=""'2003-11-20""/>

IS an error.
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Constructor Functions vs. “as”

e The constructor functions, Xxs: type(stri ng), attempt
to construct the typed value from the lexical form provided.

e The as attribute asserts that the value must have the re-

quired type. It performs simple type promotions but doesn’t,
for example, implicitly cast as the requested type.
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Type Errors

If a type cannot be cast to another type, attmpting the cast will
generate a type error. Some (perhaps many) of the things you’re

used to doing in XPath 1.0 will generate type errors in XPath
2.0:

e Math operations on strings (@ttr + 1ifattr isvalid-
ated as a string type).

e |nvalid lexical representations (“12/08/2003” is not a valid
lexical form for dates, use “2003-12-08” instead).

 Incompatible casts (100 cast as r: Servi ngs).
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Implicit Casting

From subtypes to supertypes (Xs: NMIOKEN where
XS: stringisrequired).

Between numeric types (xs: deci nal toxs: doubl e,
etc.)

Computing effective boolean values (“NaN” to f al se() )

From “untyped” values



Sorting and Collation

XPath 2.0 and XSLT 2.0 have collations

Collations determine how sorting and collation work
e Collations are identified by URI

e All processors support “Unicode code-point collation”

http://www.sun.com/ 59 /111
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Regular Expression Functions

There are three regular-expression functions that operate on
strings:

e mat ches() testsifaregular expression matches a string.

« replace() usesregularexpressionsto replace portions
of a string.

« tokenize() returnsasequence of strings formed by

breaking a supplied input string at any separator that
matches a given regular expression.



Regular Expression Instructions

microsystems

The xsl : anal yze- st ri ng instruction uses regular expres-
sions to apply markup to a string.

<xsl : anal yze-string select=".." regex="..">
<xsl : mat chi ng- substri ng>..</ xsl : mat chi ng- substri ng>...
<xsl : non- mat chi ng- substri ng>..</ xsl : non- mat chi ng- substri ng>...

</ xsl : anal yze-string>

The r egex- group() function allows you to look back at
matching substrings.
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Regular Expression Example

These instructions transform dates of the form “12/8/2003”
into 1SO 8601 standard form: “2003-12-08” using the regular
expression instructions.

<xsl :anal yze-string sel ect =" $dat e"
regex="([0-9]+)/([0-9]+)/([0-9]{{4}})">
<xsl : mat chi ng- substri ng>
<xsl : nunber val ue="regex-group(3)"
f or mat =" 0001"/ >
<xsl:text>-</xsl:text> ...

Note that the curly braces are doubled in the reqgular expression.
The r egex attribute i1s an attribute value template, so to get

a single “{” in the attribute value, you must use “{{” in the
stylesheet.
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Grouping

Grouping in XSLT 1.0 is hard. XSLT 2.0 provides a new, flexible
grouping instruction for grouping...

e on a specific key

e by transitions at the start of each group
by transitions at the end of each group
by adjacent key values

Groups can also be sorted.



Grouping By Key (Data)

Group the following data by country:

<cities>
<city name="M | ano"
<city name="Pari s"
<city nane="Minchen"
<city nanme="Lyon"
<city name="Venezi a"
</cities>

country="Italia"/>
country="France"/ >
count ry="Deut schl and"/ >
country="France"/ >
country="Italia"/>



Grouping By Key (Code)

<xsl:for-each-group select="cities/city"
gr oup- by="@ountry" >
<tr>
<t d><xsl : val ue-of select="position()"/></td>
<t d><xsl : val ue-of sel ect="@ountry"/></td>

<t d>
<xsl :val ue-of select="current-group()/ @ane"
separator=", "/>
</td>
</tr>

</ xsl :for-each-group>



Grouping By Key (Results)

<tr>
<td>1</td>
<td>ltalia</td>
<td>M | ano, Venezi a</td>
</tr>
<tr>
<td>2</td>
<t d>France</td>
<td>Paris, Lyon</td>
</tr>
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Grouping By Starting Value (Data)

Group the following data so that the implicit divisions created
by each h1 are explicit:

<body>
<h1>| ntr oducti on</ hl>
<p>XSLT 1s used to wite styl esheets. </p>
<p>XQuery Is used to query XM dat abases. </ p>
<hl>What is a styl esheet ?</hl>
<p>A styl esheet is an XM. docunent used to defi
<p>Styl esheets may be witten in XSLT. </ p>
<p>XSLT 2.0 i ntroduces new groupi ng constructs.
</ body>



Grouping By Starting Value (Code)

<xsl :for-each-group select="*"
group-starting-wth="hl">
<di v>
<xsl : appl y-tenpl at es
sel ect="current-group()"/>
</ div>
</ xsl : f or-each-group>
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Grouping By Starting Value (Results)

<di v>
<hl1>| ntr oducti on</ hl>
<p>XSLT is used to wite styl esheets. </ p>
<p>XQuery Is used to query XM dat abases. </ p>
</div>
<di v>
<hl>What i1s a styl esheet ?</hl>
<p>A stylesheet is an XM. docunent used to def
<p>Styl esheets may be witten in XSLT. </ p>
<p>XSLT 2.0 introduces new groupi ng constructs
</div>



Grouping By Ending Value (Data)

Group the following data so that continued pages are contained
In a pageset :

<doc>
<page conti nued="yes">Sone text</page>
<page continued="yes">More text</page>
<page>Yet nore text</page>
<page conti nued="yes">Sone wor ds</page>
<page conti nued="yes">More words</page>
<page>Yet nore words</page>

</ doc>



Grouping By Ending Value (Code)

<xsl| : for-each-group select="*"
gr oup- endi ng-w t h="page|[ not (@ont i nued

='yes')]">
<pageset >
<xsl :for-each select="current-group()">
<page><xsl :val ue-of select="."/></page>

</ xsl:for-each>
</ pageset >
</ xsl :for-each-group>
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Grouping By Ending Value (Results)

<doc>
<pageset >
<page>Sone text </ page>
<page>Mbr e text </ page>
<page>Yet nore text</page>
</ pageset >
<pageset >
<page>Sone wor ds</ page>
<page>More wor ds</page>
<page>Yet nore words</page>
</ pageset >
</ doc>
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Grouping By Adjacent Key Values (Data)

Group the following data so that lists do not occur inside para-
graphs:

<p>Do <enrnot </ enp:
<ul >
<li>talk,</li>
<||>eat, or</li>
<| 1 >use your nobile tel ephone</I|i>
</ul >
while you are in the cinem. </ p>

http://www.sun.com/ 73/ 111



<xsl :for-each-group sel ect="node()"
gr oup- adj acent="self::ul or self::ol">
<xsl : choose>
<xsl| :when test="current-groupi ng-key()">
<xsl :copy-of select="current-group()"/>
</ xsl : when>
<xsl : ot herw se>
<p>
<xsl : copy- of
sel ect="current-group()"/>
</ p>
</ xsl : ot herw se>
</ xsl|l : choose>
</ xsl :for-each-group>



Grouping By Adjacent Key Values (Results)

<p>Do <enpnot </ envp:
</ p>
<ul >
<li>talk,</li>
<||>eat, or</li>
<| 1 >use your nobile tel ephone</I|i>
</ul >
<p>
while you are in the cinem.
</ p>
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Functions

At the instruction level, XSLT 1.0 and 2.0 provide mechanisms
for calling named templates. They also provide mechanisms for
calling user-defined extension functions. What’s new is the
ability to declare user-defined functions in XSLT.
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Function Example

<xsl :function nane="str:reverse" as="xs:string">

<xsl : param nane="sent ence" as="xs:string"/>

<xsl : sequence sel ect ="
I f (contains($sentence, ' "))

t hen concat(str:reverse(

substring-after(
$sentence, ' ')),
substri ng- before($sentence, ' '))
el se $sentence"/ >

</ xsl:function>

This can be called from XPath: sel ect ="str:re-
verse(' DOG BI TES MAN )".



Stylesheet Modularity

e Stylesheets can be included or imported:
e <xsl:1nclude> provides source code modularity.
e <Xxsl:i1nport > provides logical modularity.

o <xsl:apply-inports>allowsanimportingstylesheet
to apply templates from an imported stylesheet.

e What’s new is <xsl : next - nat ch>



Next Match

e |fseveral templates match, they are sorted by priority

 The highest priority template is executed, the others are
not

e <Xsl|:next-mat ch> allows a template to evaluate the
next highest priority template.
e Thisis independent of stylesheet import precedence

microsystems
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Access to Result Trees

In XSLT 1.0, result trees are read-only. If you construct a variable
that contains some computed elements, you cannot access
those elements.

Almost every implementation of XSLT 1.0 provided some sort
of extension function to circumvent this limitation.

XSLT 2.0 removes this limitation. It is now possible to perform
the same operations on result trees that you can perform on
Input documents.



microsystems

Result Documents

e XSLT 1.0 provides only a single result tree.

 Almost all vendors provided an extension mechanism to
produce multiple result documents.

e XSLT 2.0 provides a <xsl : resul t - docunment > instruc-
tion to create multiple result documents.

e Provides support for validation.
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Sequences

The <xsl : sequence> instruction is used to construct se-
quences of nodes or atomic values (or both).

e <xsl:sequence select='(1,2,3,4)"'/>
returns a sequence of integers.

e <xsl:sequence select="(1,2,3,4)"'
as="xs: doubl e"/ >
returns a sequence of doubles.



microsystems

Sequences (Continued)

The following code defines $pr i ces to contain a sequence of
decimal values computed from the prices of each product.

<xsl :vari abl e name="prices">
<xsl:for-each sel ect="%$products/product">
<xsl : choose>
<xsl :when test="@rice">
<xsl : sequence sel ect="xs:decimal (@rice)"/>
</ xsl : when>
<xsl : ot herw se>
<xsl : sequence sel ect="xs:deci mal (@ost) * 1.5"/>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : for-each>
</ xsl : vari abl e>
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Sequences (Continued)

So does this:

<xsl : val ue- of
select="for $p in products return
if ($p/ @rice)
t hen xs: deci mal ($p/ @ri ce)
el se (xs:decinal ($p/ @ost) * 1.5)"/>
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Sequences (Continued)

Why is the former better? Because if you run the latter
stylesheet through a processor, you’ll get:

<xsl :val ue-of select="for $p in products
return if ($p/ @rice) then xs:decim

al ($p/ @rice) else (xs:deci mal ($p/ @ost) *
1.5)"/>

Which I find a little hard to read. My recommendation: use XSLT
whenever you can.
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Values, Copies, and Sequences

What’s the difference between xsl : val ue- of ,xsl : copy-
of , and xsl : sequence?

e Xxsl:val ue-of always creates a text node.

« Xsl :copy-of always creates a copy.

« XSl :sequence returns the nodes selected, subject pos-

sibly to atomization. Sequences can be extended with
Xsl : sequence.



Sequence Separators

You can add a separator when taking the value of a sequence:

<xsl : val ue-of select="(1, 2, 3, 4)"
separator="; "/>

produces “1; 2; 3; 4” (as asingle text node).
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Formatting Dates

XPath 2.0 adds date, time, and duration types. XSLT 2.0 provides
f or nat - dat e to format them for presentation.

microsystems

e format-date()
This is analogous to f or mat - nunber () .
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Character Maps

Character maps give you greater control over serialization. They
map a Unicode character to any string in the serialized docu-
ment.

e ForXMLand HTML output methods, the resulting character
stream does not have to be well-formed.

 The mapping occurs only at serialization: it is not present
in result tree fragments.

e This facility can be used instead of “disabled output escap-
INg” In most cases.
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Creating Entities

Suppose you want to construct an XHTML document that uses
&nbsp; for non-breaking spaces, &acut e; for “é”, etc.

<xsl : out put net hod="xm"
doctype-public="-//WBC//DTD XHTM. 1.0 Transitional//EN"
doctype-systen="http://ww. wW3. org/ TR/ xhtm 1/ DTD/ xht ml 1-transi ti onal . dt d"
use- char act er - maps="exanpl e- map"/ >

<xsl : character-mp nanme="exanpl e- map" >
<xsl : out put-character character="&#233;"
string="&anp; eacute;"/>
<xsl : out put-character character="&%#160; "
string="&anp; nbsp; "/ >
</ xsl : char act er - map>
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Avoiding Disable Output Escaping

Suppose you want to construct a JSP page that contains:

<] sp: set Property nane="user" property="id"
val ue=""'<% "id" + idvalue %'"/

Pick some otherwise unused Unicode characters to represent
the character sequences that aren’t valid XML. For example,
“«” for “<%=", “»” for “%>", and “- ” for the explicit double

quotes:

<| sp: set Property nanme="user" property="id"
value="« -1d- + idValue »' />
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Avoiding D-O-E (Continued)

Construct a character map that turns those characters back into
the invalid strings:

<xsl : char act er - map nanme="j sp">
<xsl : out put -character character="«"
string="&t;%/>
<xsl : out put -character character="»"
string="%gt;"/>
<xsl : out put -character character="."
string="""'/>

</ xsl : char act er - map>
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Compatibility

e An XSLT 1.0 processor handles 2.0 stylesheets in forwards
compatibility mode

e An XSLT 2.0 processor handles 1.0 stylesheets:
e Asa 1.0 processor, or
* In backwards compatibility mode
A mixed-mode stylesheet uses the appropriate mode.

Although the goal is that a 2.0 processor running a 1.0 stylesheet
In backwards compatibility mode should produce the same

results as a 1.0 processor, this is not guaranteed to be the case
for all stylesheets.



Challenges

Q: Function Results

A: Function Results

E: Function Results

Q: Counting Elements
A: Counting Elements

E: Counting Elements
Q: Matching Elements
A: Matching Elements
Q: Matching Elements 2
A: Matching Elements 2

microsystems



Q: Function Results

What does this stylesheet fragment produce?

<xsl:tenplate match="/">

<xsl :val ue-of sel ect="xf:conpare(' apple', 'apple')"/>
<xsl :text>&#10; </ xsl : text >
<xsl :val ue-of sel ect="xf:conpare(' apple', 'orange')"/>

<xsl:text>&#10; </ xsl : t ext >
</ xsl :tenpl at e>

<xsl :function nanme="xf:conpare">

<xsl
<xsl

: param nane="wor dl" as="xs:string"/>

: param nane="wor d2" as="xs:string"/>

<xsl :
:val ue-of sel ect ="$word1"/ >
text>" and "</ xsl:text>

<xsl
<xsl

<xsl :
text>" are </ xsl:text>
i f test="%$wordl != $word2">not </ xsl:if>

<xsl
<xsl

<xsl

text>"</ xsl:text>

val ue- of sel ect ="$word2"/ >

text> the sane. </ xsl:text>
</ xsl :function>

microsystems



A: Function Results

It produces:

apple " and " apple " are t he sane.
apple " and " orange " are not the sane.

Why?
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E: Function Results

Because:

1. The function returns a sequence of text nodes.
2. Atomization turns that into a sequence of strings.

3. Andxsl : val ue-of usesthe default separator, “”,
between those strings.

One way to eliminate the “extra” spaces is to explicitly set the
separator to the empty string:

<xsl : val ue-of sel ect="xf:conpare(' apple', 'apple' )"
separator=""/>
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Q: Counting Elements

What does this stylesheet produce?

<xsl :styl esheet xm ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or ni'
xm ns="http://ww. w3. org/ 1999/ xhtm "
version="2.0">

<xsl :out put nethod="text"/>

<xsl : param nane="doc" >
<doc>
<p>One</ p>
<p>Two</ p>
<p>Thr ee</ p>
</ doc>
</ xsl : par anp

<xsl:tenplate match="/">
<xsl:text>There are </xsl:text>
<xsl : val ue- of sel ect ="count ($doc//p)"/>
<xsl:text> paras. &#10; </ xsl : text >

</ xsl :tenpl at e>

</ xsl : styl esheet >
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A: Counting Elements

It produces:

There are 0 paras.

Why?
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E: Counting Elements

microsystems

Because “doc” isinthe default namespace and “/ / p” matches
elements in no namespace.
This would work:

<xsl :styl esheet xm ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or ni'

xm ns="http://ww.w3. org/ 1999/ xht m "
xpat h- def aul t - nanespace="http://ww. w3. org/ 1999/ xht m "

version="2.0">

So would this:

<xsl : val ue-of xm ns:x="http://ww. w3. org/ 1999/ xhtm "
sel ect =" count ($doc// x:p)"/>
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Q: Matching Elements

Write an XSLT stylesheet function that returns true if two ele-
ments “match”:

f. el ement - mat ches($srcEl em $targetEl em

Two elements match if:

1. They have the same name (use the node- nane function).

2. Every attribute on $sr cEl emthat is not in a namespace
Is also on $t ar get El emand has the same value.

Namespace qualified attributes on $sr cEl emare ignored.
4. Extra attributes are allowed on $t ar get El em



b Sun.
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A: Matching Elements

Here’s one approach:

<xsl:function nanme="f:el enent-mat ches" as="xs: bool ean">
<xsl : param nane="sr cEl enent" as="elenent()"/>
<xsl : param nane="target El emt' as="elenent()"/>
<xsl : choose>
<xsl : when test="node- name($srcEl enent) = node-nane($target El em) ">
<xsl :variabl e nane="attrMatch">
<xsl:for-each sel ect="%$srcEl enmrent/ @[ nanespace-uri(.) =""]">
<xsl :vari abl e nanme="anane" sel ect="I1ocal -nanme(.)"/>
<xsl :variabl e nane="attr" select="$targetElem @[ | ocal -nane(.) = $anane]"/
<xsl : choose>
<xsl :when test="%attr = .">1</xsl: when>
<xsl : ot herw se>0</ xsl : ot herw se>
</ xsl : choose>
</ xsl :for-each>
</ xsl :vari abl e>
<xsl : val ue- of sel ect="not (contai ns($attrhMatch, "0"))"/>
</ xsl : when>
<xsl : ot herw se><xsl : val ue-of select="fal se()"/></xsl:otherw se>
</ xsl : choose>
</ xsl:function>



Q: Matching Elements 2

That function can be replaced by a single XPath 2.0 expression.
What is it?
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A: Matching Elements 2

(node- nanme( $srcEl en) = node-nane($targetEl em)
and (every $i in $srcElem @[ nanmespace-uri(.) =""]
satisfies
for $) in $targetElem @[l ocal -nane(.) = l|ocal -nane($i)]
return $i = $j
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Closing Thoughts

Is it Worth It?
Acknowledgements
References
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Is it Worth It?

XPath 2.0 and XSLT 2.0 are larger and more complex than their
predecessors. Schema support and “strong” typing will catch
errors, but they will also force more explicit casting.

microsystems

Does it make sense to start developing for 2.0?

Yes, | think so. Grouping, reqular expressions, user-defined
functions, character maps, standardized access to result docu-
ments and multiple result documents are all going to make
stylesheet writing easier.



Sun
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