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Agenda

* Course 1:
e Classic Web vs. Semantic Web
 Semantic Web levels

e Data modelling
e XML, DTD, XML Schema, XSL, XPATH, XQUERY

* Course 2:
* Modelling web knowledge via RDF, RDFS and OWL
* Transforming natural language text into processable computer data in RDF
* Ontologies

 Course 3:
* Querying RDF, RDFS and OWL with SPARQL, JENA ARQ engine
e Java for semantic web



What WWW?

The World Wide Web

* Everything started with Sir Tim
Berners-Lee. (CERN, 1989)

* He wanted a common program
which all the researchers could use
to share their work.

* He built the HTML and URL.

* The ARPANET community expanded
the WWW,

* Invention of MOSAIC (Navigator) contri
WWW.
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The World Wide Web is a system of
interlinked hypertext documents accessed via
the Internet

WWW <> Internet (global
interconnected computer networks)

Based on the client/server model and hypertext

Works according to the standards of w3
Consortium (www.w3.org)

Idea: integration of disparate information
systems in a unified way, with no differences
between data sources

Main objectives (Tim Berners-Lee):
* Device independence
» Software independence
* Scalability
* Multimedia

Resources are identified by their address —
uniform resource identifier (URI)

There is a protocol (e.g. HTTP) to access the
content of resources

Resources are seen as documents (web pages)
and include mark-ups (annotations)

system of



What is Semantic Web?

* "The Semantic Web is an extension of the current web in which
information is given well-defined meaning, better enabling computers
and people to work in cooperation."

(Tim Berners-Lee, James Hendler, Ora Lassila, The Semantic Web,
Scientific American, May 2001)

* Main interest area: knowledge management

e Objectives:
* Information retrieval
* Data mining & relation mining
* Maintenance of knowledge repositories
* Automated generation of documents

hasManual
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Architecture

* Nodes and links have
semantic meanings

Opportunities for...

Ambient intelligence

Human-computer interaction,
computer —computer interaction

Bioinformatics & Computational Biology

Grid computing & semantic Grid
computing

E-business

E-learning

Simulations

GIS — Geographical Information Systems

Examples:
https://www.libhunt.com/topic/semant
ic-web



https://www.libhunt.com/topic/semantic-web

Semantic Web Levels
(Berners-Lee, 2006)

User Interface & applications

| Trust

Pronf

Umfylng Logic
ontology: Rules:
Query: OWL RIF
SPARQL
RDF S

Data interchange: RDF

XML

URI

Unicode

Crypto

Semantic Web “Bricks”

e XML — XML- eXtensible Markup
Language

* RDF - Resource Description
Framework

* OWL — Web Ontology Language

e way of expressing and storing
metadata

e way to "structure" and describe
terms

* way to "explain resources to allow
automated reasoning



Data Modelling

 How do we model/represent data?
* What kind of data model do we choose for:

» stocking heterogeneous data coming from multiple

sources?

* information which evolve in time?
* representing natural language?

* Data are more important than applications...

Age of Age of Age of Age of Age of
Programs = PrOPMictary g Open Open »Semantic
Data (Office) Data (HTML) Metadata (xmL) ~ Models
(OWL)
“‘Data is less “‘Data is as “Data is
important important important
than code” as code” than code”

1945 -1970 I 1970 - 1994 | 1994 - 2000 I 2000 - 2003 I 2003 -

* Problems of sharing data:

syntactic: finding a common
medium for communication

semantic:  finding a  mutual
encoding of concepts within a
common medium

 Necessities:

The data we want to model might
be unknown and unbound

We don’t have a-priori a common
vocabulary/schema

The data have to be self-
explanatory

The model has to be suited for the
existing navigational architectures
based on hypertext

The model has to provide support
for URI



Solution: XML- eXtensible Markup Language

* markup language designed to carry data, not to display data (like HTML)

e simplified descendant of Standard Generalized Markup Language (ISO
8879:1986 SGML)

* W3C standard for data exchange: http://www.w3.org/XML/
* input and output data of applications can be described using XML

 cross-platform, software and hardware independent tool for transmitting
information

e uses a Document Type Definition (DTD) or an XML Schema to describe the
data create new languages

* can be used to:
 WAP (Wireless Application Protocol) and WML (Wireless Markup Language)
« WML, used to markup Internet applications for handheld devices like mobile phones
 WSDL for describing available web services
* RSS languages for news feeds
 RDF and OWL for describing resources and ontology



http://www.w3.org/XML/

SVG - Scalable Vector Graphics

* defines graphics in XML format

* SVG images can be created and edited with any text editor

* SVG images can be searched, indexed, scripted, and compressed
* SVG images are scalable

* SVG images can be printed with high quality at any resolution

* SVG images are zoomable (and the image can be zoomed without
degradation)

* SVG is an open standard
* SVG files are pure XML



Example of SVG

<?xml version="1.0"?>
<IDOCTYPE svg PUBLIC "-//W3C//DTD 5VG 20001102 //EN"
"http://www.w3.org/TR/2000/CR-SVG-20001102/DTD/svg-20001102.dtd" >
<svg xmins="http://www.w3.0rg/2000/svg" xmlIns:xlink="http:/ /mww.w3.org/1999/xlink" width="200" height="215" viewBox="16070 200215">
<title>PC</title>
<desc>0Original source: http://www.w3.0rg/1999/09/5VG-access/note-20000801-A.html#Classes</desc>
<desc>Modified by: Segiu Dumitriu</desc>
<g id="Computer"” transform="translate(180 85)">
<title>Computer</title>
<desc>A common desktop PC</desc>
<g id="monitorStand" transform="translate(40121)" fill="#EEEEE4" stroke="black" stroke-width="0.3">
<title>Monitor stand</title>
<pathd="M0,0C0010104012"/>
<pathd="m80,0570 1040 12"/~

<path d="m0,20L1010540127010L 80 20z"/> [TMT-E‘F:II! -\-I_- achs VG el
</g= G ral!
<g id="monitor" transform="translate(0 0)"> VG ~

<title>Monitor</title> [rest@mezare ~]=

<rect width="160" height="120" fill="#EEEEE4" stroke="black" stroke-width="0.3"/>
<rect width="138" height="95" x="11" y="12"fill="#333" />
<g fill="white">
<title>The text on the screen</title>
<text x="14" y="26" font-size="8px" font-weight="bold">[root@mozart ~]# echo SVG rulz!</text>
<text x="14" y="38" font-size="8px" font-weight="bold">SVG rulz!</text>
<text x="14" y="50" font-size="8px" font-weight="bold">[root@mozart ~J# </text>
</g>
</g>
<g id="processor" transform="translate(0 142)">
<title>The computer</title> L b
<desc>A desktop computer - broad flat box style</desc>
<rect width="160" height="40" fill="#EEEEE4" stroke="black" stroke-width="0.3"/>
<g id="discDrive" transform="translate(70 4)">
<titlexdisc drive</title>
<rect width="58" height="3"x="12" y="8"fill="#EEEEE4" stroke="black" stroke-width="0.3"/>
<rect width="8" height="2" x="12" y="15"fill="lightgreen" stroke="black" stroke-width="0.3"/>
</g>
<circle cx="135" cy="28" r="5"fill="white" stroke="black” stroke-width="0.3"/>
</g>
</g>
</svg>




HTML vs XML

* In HTML docs: same/predefined
tags

* In XML docs: completely different,
user-defined tags

« HTML tags/annotations define
display: colour, lists, font...
XML meta markup language:

language for defining markup
languages

e XML is well-formed!!!

e XML is case-sensitive!!l

XML Doc consists of:

* a prologue and a number of elements

oo

{note>
¢todToved/ tod mabyy (0
¢Eromdani¢/from>
¢headingyReminder/heading
¢body>Don't forget me this weekend'</body>

{/notey
XML docs form a tree structure

{Io0t>
<child>
{subchild>.....</subchild>
</child>
{/root>



XML Elements

* An element consists of:
* an opening tag
e the content
* aclosing tag

* Tag names can be chosen almost freely.
* Names cannot contain spaces.

 The first character of a name must be a letter
or an underscore.

* No name may begin with the string “xml” in
any combination of cases (e.g. “Xml”,
“XML”).

 Content may be text, or other elements, or
nothing:

<lecturer/>

OR

<lecturer>

<name>Susana Caravana</name>
<phone> +61 - 7 - 3875 507 </phone>

</lecturer>

I”

XML Attributes

An attribute is a name-value pair
inside the  opening tag of an
element:

<lecturer name=“Susana Caravana"
phone="+61 - 7 - 3875 507"/>

* If an attribute is present, it must
have a value, even if it is an empty

string .



XML Attributes XML Elements

<order>
<order orderNo="23456 <orderNo>23456</orderNo>
customer="John Smith <customer>John Smith</customer>
date="October 15, 2002"> <date>October 15, 2002</date>
. . _n " <item>
<Item ItemNO_ 3528 <itemNo>a528</itemNo>
qua ntity:" 1"/> <quantity>1</quantity>
. . </item>
<item itemNo="c817" <item>
N I B 11 <itemNo>c817</itemNo>
quantlty_ 3 /> <quantity>3</quantity>
</order> </item>
</order>

* When to use elements and when attributes is a matter of taste
* Attributes cannot be nested, elements can

* Attributes cannot contain multiple values, elements can

* Attributes cannot contain tree structures , elements can

* Attributes are not easily expandable, for future changes



The Tree Model of XML Docs

e An ordered labelled tree:

There is exactly one root
There are no cycles

Each non-root node has
exactly one parent

Each node has a label.

The order of elements is
important

but the order of
attributes is not important

<lecture>
<title> COMS4995 </title>
<lecturer>
<title> Dr.</title>
<firstname>Knarig </firstName>

<lasthname> Arabshian
</lastName>

</lecturer> lecture

</lecture> / \
lec

title rer

title firstname lastname



Comments, White Spaces and Entity References

e <l--all the comments go in here -->
* White-space is preserved in XML (not truncated like in HTML)

* Some characters have a special meaning in XML:

&lt; < less than
Rgt; > greater than
Samp; & ampersand
f&apos; ' apostrophe

&quot; B quotation mark



Spot the error!

<?xml version="1.0" encoding="1S0O-8859-1"?>
<note date=12/11/2002>
<to>Tove</to>
<from>Jani</from>
</note>



Spot the error!

<?xml version="1.0" encoding="ISO-8859-1"?>
<note date="12/11/2002">
<to>Tove</to>
<from>Jani</from>
</note>



XML Viewing

XML files can be viewed in all major browsers.
* If an erroneous XML file is opened, the browser will report the error.

<« C  [Y www.w3schools.com/xml/simple.xml

This XML file does not appear to have any style information associated with 1t. The document tree 1s shown below.

¥ <breakfast_menu:
¥ <food>
<name>Belgian Waffles</name:
<price>$5.95</price>
¥ <description:
Two of our famous Belgian Waffles with plenty of real maple syrup
</descriptionz
<calories»658</calories?
</food:>

[11]

- C [ www.w3schools.com/xml/note_errar.xml

This page contains the following errors:
error on line 4 at column 28: Opening and ending tag mismatch: from line @ and Ffrom

Below is a rendering of the page up to the first error.

Tove



Document Type Declaration (DOCTYPE)

e which tags and attributes are allowed,

e where they can be placed

* whether or not they can be nested within a given document and
* what additional entity definitions are required

* used to validate an xml document

* an XML-alternative of DTD is XML Schema:
https://www.w3schools.com/xml/schema intro.asp



https://www.w3schools.com/xml/schema_intro.asp

External DTD

e <IDOCTYPE root-element
SYSTEM "filename'>

SP?uml wversion="l1.0"7:
<IDOCTYPE note S5YSTEM "note.dtd"™:>

<

R A A

note>
<torxTove</Tox>
<from>Jani</from>
<heading>Reminder</headihg>

<body>Don't forget me tiis weekend!</body>
Jnote>

ELEMENT note (to,from,heading,body)>
ELEMENT to (#PCDATHR) >

'ELEMENT from (#PCDATL)>

ELEMENT heading (#PCDATL) >

ELEMENT body (#PCDATA)>

Internal DTD

* <IDOCTYPE root-element
[element-declarations]>

<7¥ml wversion="1l1.0"?>

<!'DOCTYPE note

< 'ELEMENT note (to,from,heading,body)>
< !'ELEMENT to (#PCDATLA) >

< !ELEMENT from (#PCDATL) >

< !ELEMENT heading (#PCDATL) >

< !ELEMENT body (#PCDATA):>

] =

“notelx

<to>Tove</to>

<from>Jani<,/from>
<heading>Reminder</heading>

<body>Don't forget me thi=s weekend</body>
</note>

(View page source for the DTD)



PCDATA vs. CDATA

 PCDATA is parsed character data. PCDATA is text that WILL be parsed
by a parser. The text will be examined by the parser for entities and

markup.
* PCDATA should not contain any &, <, or > characters

 CDATA is character data. CDATA is text that will NOT be parsed by a
parser. Tags inside the text will NOT be treated as markup and entities

will not be expanded.



Declaring Elements in DTD

* Declaring empty elements <!ELEMENT element-name EMPTY>

Example: <![ELEMENT br EMPTY>

* Elements with any contents <!ELEMENT element-name ANY>

Example: <!ELEMENT note ANY>

* Elements with PCDATA <!ELEMENT element-name (#PCDATA)>

Example: <IELEMENT from (#PCDATA)>

* Elements with children <!ELEMENT element-name (child1,child2,...)>

Example: <!IELEMENT note (to,from,heading,body)>

* Declaring only 1 occurrence of an element <!I[ELEMENT element-name (child-name)>
Example: <!ELEMENT note (message)>

e Declaring min 1 occurrence of an element <!ELEMENT element-name (child-name+)>
Example: <!|ELEMENT note (message+)>

* Declaring 0 or >0 occurrences of an element <!ELEMENT element-name (child-name*)>
Example: <!IELEMENT note (message*)>

* Declaring 0 or 1 occurrences of an element <I[ELEMENT element-name (child-name?)>
Example: <!ELEMENT note (message?)>

* Declaring either/or an element

Example: <!ELEMENT note (to,from,header,(message|body))>



Declarmg Attributes in DTD

e <IATTLIST element-name attribute-name attribute-type default-value>
e <IATTLIST element-name attribute-name (enl|en2|..) default-value>

* The attribute-type can be one of the following: CDATA (character data), ID (unique id), IDREF (the id of
another element),...

* The default-value can be one of the following: value, #REQUIRED (mandatory), #IMPLIED (optional),
#FIXED value (can’t be changed)

Examples: <IATTLIST payment type CDATA "check"> <payment type="check" />
<IATTLIST payment type (check|cash) <payment type="check" />
"cash"> or

<payment type="cash" />

<IATTLIST contact fax CDATA #IMPLIED> <contact />
or
<contact fax="555-667788" />

<IATTLIST person number CDATA <person number="5677" />
#REQUIRED>

<IATTLIST sender company CDATA #FIXED <sender company="Microsoft" />
"Microsoft">



XML Validators

* http://www.w3schools.com/xml/xml validator.asp
* Oxygen XML Developer: http://www.oxygenxml.com/download oxygenxm! developer.html

projects-did xml [C\Users\Ondina\Desktop\projects-dtdaml] - <oXygen/> XML loper projects-did.xml [C:\Users\Ondina\Desktop\prajects-dtdami] - <oXygen/> XML loper
File Edit Find Project Options Tools Document Window Help Flk Edit Find |Project| Options Tools Document Window Help

DE@H W QEE e P s NEEH G AEE  Me D ismns -
| ypath 2.0 - B SHY Y A OF XC- AN | ypath 2.0 - ML SHY Y ZHOF NC S AN T

Froject g g X | » projects-dtd.seml = Froject g g X | » projects-dtd.seml =
sample.xpr = E&l =, 1 <?xml version="1.0%"73 sample.xpr = E&l =, 1 <?mml wveraion="1.0%7>
"l n jaan - 2 «<!DOCTYPE projecta [ 4 n jsan - 2 «<!DOCTYPE projecta [
o personal.json ¥ <!ELEMENT projects {project+)> S pesonalizon 3 <!'ELEMENT projects {project+)>
) ;rsu_ E| 4 <!ELEMENT project (title, desc?, stud, url?): P - 4 <!ELEMENT project {vitle, desc?, stud, url?)>
' 5 <!ELEMENT title (#PCOATA) > 4 50 5 <!ELEMENT title (#PCOATA) >
'R 6 <IELEMENT desc (#PCDATA)> W - 8 <!ELEMENT deac (#PCDATA) >
- | retaxng 7 <!ELEMENT atud {#ECDATA) > [The itaier ENes oy puut s cloatied X 7 <!ELEMENT atud {#ECDATA) >
> “ schematron 8 ¢!ELEMENT url (#PCDATA) > [E Read more 8 ¢!ELEMENT url (#PCDATA) >
4 “ svg 8 <!ATTLIST projects 8 <!ATTLIST projects
= % 10 update CDATR #FINED "23 pccombrie 20047 Outline a g 10 update CDATR #FINED "23 pccombrie 20047
The Master Files support is disabled * "M o= r "M o=
12 <IATTLIST project Element nome [ie a4 = ! 5
[E proj . - - 12 <!ATTLIST project
Beadmore 12 class  (AIBIC) "B & projects "25 oct 2010 13 class  (AIBIC) "A"
Outine & p % :: T} > e propct A" Smartiouse RN
' @ project "B Voyager LI
Elemerit name fike Q &, 18 = <projectas 18 = <projecta update="25 oot 20107
@ projects 17 = <project =R 17 = <project =R
o project "A” Smart House 18 <title>Smart House</title> 18 <title>Smart House</titles
o project "B" oyager 18 <deac> Describes the regs fer a smart house </desc> . - - -
0 <atudsi</atuds @= ) E [Merces] atwribute “update” with valus "25 oct 2010° must have a value of "23 octombrie 20047
1 <urlrhitp: //www. super. ro</url> Grid
2z </projecty §
23w <project class="B"» Info  Desaription - 1item
- o lmamee 4 projects-dtd.xml, schema “projects-dtdacml” (1 item)
<stud»2</atud> . . . . ) .
- D o - E [Xerces) Attribute “update” with value "25 oct 2010° must have a value of "23 octombrie 2004°.
7 </project>
2/ «</projectar |
Fl m

—
C:\Users\Ondina\Deskiopproj A ‘ B Doament is valid. cr A W Validation - failed, Errars: 1


http://www.w3schools.com/xml/xml_validator.asp
http://www.oxygenxml.com/download_oxygenxml_developer.html

XML Tools

* Oxygen, XML Spy, Stylus Studio
XML Editor, Schema Editor, Query Editor

* Apache Xerxes and family
XML Parser, XML Schema validator, XSLT Engine

* MXQuery, Saxon, ...
* XQuery Engines



XML CSS

* It is possible to use CSS to format an XML document.

<?xml wversion="1.0" encoding="IS0-88589-1"7>

 £?:{1%'_—51:§;&5':&&1: tvpe="text,/cz2a" href="cd catalog.c22"?>
<CLATALOG>

II{ZFLTFL]'_ CE <D

background-color:
width: 100%;

CD

{

display: block:
margin-bottom: 30pt:
margin-left: O;

TITLE

{

color: #FFOO0O:
font-=size: 20pt:

RRTIET

{

color: #0000FF:
font-=size: 20pt:

CCUNTRY, PRICE, YEAR, COMEBANY
{

display: block:

color: #000000;
margin-left: 20pt:;

<ABRTIST>Bok Dylan</ABRTIST>
<COUNTRY>USA</COUNTIRY>
<COMPANY>Columkbia</COMPANY>
<PRICE>10.30«/PRICE>
<YERR>1985«/YELR™>

</ CD>
< (Ch

<TITLE>Hide your heart</TITLE>
<BRTIST>Bonnie Tyler</ARTIST>
<COUNTRY>UE«/COUNTEY >
<COMPANY>CBS Records</COMPANY>
<FRICE>%.90</FRICE>
<YELR>1988«<,/YELR>

</ CD>

< /CATALOG>

EFFEEEE: <TITLE>Empire Burlesque</TITLE> The result

Empire Burlesque Bob Dylan
UsA
Columbia
10.90
1985

Hide your heart Bonnie Tyler
UK
CBS Records
9.90
1988

Greatest Hits Dolly Parton
USA
RCA
990
1982



EXtensible Stylesheet Language (XSL)

* preferred style sheet language of XML, far more sophisticated than CSS

* an XML-based language used for stylesheets that can be used to transform XML
documents into other document types and formats

* is a W3C Recommendation

* built on a structure known as an XSL template

* supported by nearly all major browsers

* insert the name of corresponding xsl sheet after the prologue line of XML doc:
<?xml-stylesheet type="text/xsl“ href="xls_filename.xsl"?>

* first line in xsl file: <xsl:stylesheet version="version number" xmlns="path to W3C
namespace'>

* examples:

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
OR

<xsl:transform version="1.0" xmlIns:xsl="http://www.w3.0rg/1999/XSL/Transform">



XML Namespaces

* Solve the naming ambiguity

<widget type="gadge xmlns="http://www.widget.inc">
<head size="medium"/>
<big><subwidget ref="
<infomlIns:xhtml="http://www.w3.0rg/TR/xhtm
<xhtml :head>
<xhtml:title=Description of gadget</xhtml:title>
</xhtml :head>
<xhtml :body>
<xhtml:hl>Gadget</xhtml:hl
A gadget contains a big gizmo
</xhtml :body=
</1nfo=>
</widget>




Let’s consider
the following
XML document:

rv<catalog>
wv<cd>

<title>Empire Burlesgque</titlel>

<artist>Bob Dylan</artist>
<country>USA</councry>
<company>Columbia</company>
<price>l0.S80</price>
<year>l1985</vear>
</ cd>
wv<cd>

<title>Hide wvour heart</;title>
<artist>bBonnie Tyler</fartists>

<country>UE</ country>

conmpany>CBS Records</company>

<price»f . 90</price>
<year>l1988</vear>
</ cd>

v<od>
<title>Unchain my heart</title>
<artist>Joe Cocker</artist>
<country>USh</country>
company>EMI</company>
<price>8.20</price>
<year>1987</vyear>
</cd>
</catalog>



The <xsl:template> Element

* An XSL style sheet consists of one or more set of rules that are called templates.
* A template contains rules to apply when a specified node is matched.

* The match="/" attribute associates the template with the root of the XML
source document.

 Example:
<xsitemplate match="/">

<html=

<body> <h2>My CD Collection</h2>
<table border="1"> <ir bacolor="#%acd32"> <th=Title</th>
<th=Artist</th> </tir> <ir> <td> <id> <td>_</td> </r> </table>

</body> :
ody My CD Collection
</html> ‘

</ ﬁLLﬁKﬂMﬁ} Tiﬂe| Artist

Result:




The <xsl:value-of> Element

e used to extract the value of a selected node and add it to the output stream of the
transformation

* a forward slash (/) selects subdirectories.
. Example:  <stiemplate mach="r>
<html>
<body=> <h2=>My CD Collection=</h2>
<table border="1"> <tr hacolor="#9acd32"> <th>Title</th>
<th>Artist</th> </tr> <tr> <td> </td> <td> </td> </Ar> </table>

</body> <xs]:-value-of select="catalog/cd/title"/>

</html> /
| <xsL;¥ -0f select="catalog/cd/artist"/>
<l § xsl:valne-of select="catalog/gd/artis
My CD Collection
Title Artist

Result: Empire Burlesque||[Bob Dvlan




The <xsl:for-each> Element

e can be used to select every XML element of a specified node-set

* Example:

<xXzl:template match="/">
<html>
<body>
<hz>My CD Collection</hZ>»
<table border="1">
<tr bgcolor="#%acd32">
<th>Title</th>
<th>Artist</th>
L o
<Xzl :for-each =select="catalog/cd">
o
<td><xsl:value-of select="title"/>/td>
<tdr<x=sl:value-of select="artisc"/></td>
Lol s
</xz2l:for-each>
</table>
</ body>
</ html >
</x=l:templatel>

Result:

My CD Collection

Title

Artist

Empire Burlesque

Bob Dvlan

Hide vour heart

Bonnie Tvler

Greatest Hits Dollv Parton
Still got the blues Gary Moore
Eros Eros Ramazzotti
One night only Bee Gees
Svhvias Mother Dr Hook
Maggie May Rod Stewart
Romanza Andrea Bocelli




Filtering the Output

 <xsl:for-each select="expression">

* Example:

<xsl:for-each
select="catalog/cd[artist="Bob

Dylan']">
* Legal filter operators are:
= (equal)
* I=(not equal)
e &It; less than
e &gt; greater than

The <xsl:sort> Element

 add an <xsl:sort> element inside
the <xsl:for-each> element

<X=2l:for-each select="catalog/cd">

“LIr>
Ztd»<x=slivaluse—-of select="title"/>I/0d>
<td»<x=sl:value—-nof select="artist"/>/td>

</ Tr>

</x%X=sl:for-each>



The <xsl:if> Element

e add the <xsl:if> element inside
the <xsl:for-each> element in
the XSL file

<x3l:for-each select="catalog/cd">
<x3l:1f test="price &gt; 10">
<Lr>
stdr<uslivalue-of select="title"/»</od>
<tdr<xslivalue-of select="artist"/></td>
£/tre
</x=zl:if>
</xsl:for-eachs

The <xsl:choose> Element

<xsl:template match="/">
<html>
<body>
<h2>»HMy CD Collection</h2>
<table border="1">
<tr bgoolor="#%acd3Z">
thxTitle</ch>
<th>Lrtist</ths
</tr>
zxzl:for-each select="gatalog/cd">
LLTr>
codr<xsl:ivaluse-of select="ticle"/></cd>
<¥x=sl:chooselX
<¥x=2l:when test="price &gt; 10">
«td bgoolor="#ff00ff">
zxslivalus—-of select="artist"/»</td>
</®x=l:when:>
<¥xsl:otherwise>
wtdrcuslivalus-of select="artist"/></td>
</¥sl:otherwize>
</xslichooze>
L/ try
Z/xsl:for-sachs>
</table>
</ body>
</html>
Z/¥sl:cemplater

My CD Collection

| Title

‘Emp'rre Burlesque

‘Hide vour heart ”B onnie Tyler |
‘G‘reate&t Hits ”DDH}’ Parton |
‘Sti]l got the blues |_
‘Ems ”EI’DE Famarzott |
TR
|Sytvias Mother |Dr.Hook |
‘}Taggie May ”Rod Stewart |
Ronar Aot Bocdi

“When a man loves a woman”Percy Sledge

‘Black angel

‘1999 Grammy Nominees |_




XPath

* is a syntax for defining parts of an XML document

e contains a library of standard functions

* is a major element in XSLT

* isa W3C recommendation, thus a standard

e uses path expressions to select nodes or node-sets in an XML document

* these path expressions look very much like the expressions you see when you
work with a traditional computer file system

* Terminology:

* nodes

e atomic values

* items (atomic values or nodes)

* relationships of nodes
e parent: each element and attribute has one parent
* children: element nodes may have zero, one or more children
 siblings: nodes that have the same parent
* ancestors: a node's parent, parent's parent, etc.
* descendants: a node's children, children's children, etc.



Nodes Examples

<?xml version="1.0" encoding="IS0-8859-1"7?>

<bookstore>
<book>
<titleHarry Potter</title>
<author>J K. Rowling</author>, | Elementnode
<year>2005</year>
<price>29.99</price> Attribute node
</book>

</bookstore>



Selecting Nodes Predicates

Expressio Description * Predicates are used to find a

: specific node or a node that
Selects all child nodes with this name contains a Sp€CifiC value.
Selects from the root node * Predicates are always embedded

Selects nodes in the document from the In square brackets.

current node

down that match the selection no matter SeleCtl ng U n kn Own
where they are

Selects the current node N Od eS

Selects the parent of the current node Wildcard Description

Selects attributes Matches any element node

Matches any attribute node

Matches any node of any kind



<?xml version="1.0" encoding="1SO-8859-

1||?>
’ . <bookstore>
Let’s consider
. <book>
the fO”OWIng <title lang="eng">Harry Potter</title>
casr6 _

XML document: Tk 9.99</price>

<book>

<title lang="eng">Learning XML</title>
<price>39.95</price>
</book>

</bookstore>



Examples of selecting nodes

Path Expression

Result

Selects all the bookstore elements

Selects the root element bookstore
Note: If the path starts with a slash (/) it always
represents an absolute path to an element!

Selects all book elements that are children of bookstore

Selects all book elements no matter where they are in the
document

Selects all book elements that are descendant of the
bookstore element, no matter where they are under the
bookstore element

Selects all attributes that are named ‘lang’




Examples of predicates

Path Expression

Result

[1]

Selects the first book element that is the child of the
bookstore element

Selects the last book element that is the child of the
bookstore element

Selects the last but one book element that is the child of the
bookstore element

Selects the first two book elements that are children of the
bookstore element

Selects all the title elements that have an attribute named lang

Selects all the title elements that have an attribute named lang
with a value of 'eng'

P77




Example Selecting Unknown Nodes

Path Expression

Result

Selects all the child nodes of the bookstore
element

Selects all elements in the document

Selects all title elements which have any
attribute

Examples of Selecting Several Paths

Path Expression

Result

Selects all the title as well as price elements of all
book elements

777

777




Oxygen XPath Toolbar

¥Path 2.0 - 'persunnelj'persunf'nameffamihr

Praoject

sample.xpr -

o & o= Jipersnnal_example.xml x|

o i 8 DA ERR S BB s

+ | Xproc

- | xspec

| 'n’-. 1 <?xml wversion="1.0" encoding="UTF-2"2>
-

@* personal-schema. xml | 4= <person id="harris.anderscon
Y o 57 = <Name>
The Master Files support is disabled x & <givenzHarris</given>

T

2  <IDOCTYPE perscnnel PUBLIC "PERSCHNNEL"™ "perscnal.dtcd™>

3 v D

choto="personal-images/harris.anderson. jpg">

<family>Anderson<,/family>

</name>

o <emailrharris.andersonfexample. coms/emails
Outline o B X 10 <link sukordinates="robert.taylor helen.jackson michelle.taylor jason.chen harris.a
Element name Filker 'D\ ﬁ_ 11 <url href="http://www.exanple.com/na/harriz-anderson. html" />
@ personnel - 12 </person>
= 12 = <person id="rokert.taylor™ photo="personal-images/robert.tavlor.jpg™>
4 @ person “harris.anderson” |ﬂ 1g = names
> @ name Harris 15 <given>Robert</given>
@ emaill harris.anderson@example. 16 <family>Taylor</familys
@ link “robert.taylor helen.jackson m 17 </namex
@ url "http:/jwww.example.comfnaft _ 4| ) LU
4 i b Grid
Description - & items ¥Path location Resource System ID Locat
Anderson fpersonnel[1] fjperson[1] fname[ 1] /family [1] personal_example, xml C:YUsers\Ondinag\Documents i OxygenXMLDeveloperisamplestpersonal _... 7:13
Taylor /personnel[1] jperson[2] fname[1] family[1] personal_sxample. xml C:\Users\Ondina\Documents | Dxygen¥MLDeveloperisamples'personal _... 16:13
Jackson fpersonnel[1] /jperson[3] fname[ 1] /family [1] personal_example, xml C:Ysers\Ondinag\Documents{OxygenXMLDeveloperisamplesipersonal _... 25:13
Taylar fpersonnel[1] fjperson[4] fname[ 1] /family [1] personal_example, xml C:YWsers\Ondina \Documents{Oxygen¥MLDeveloper \samples'personal _... 34:13
Chen /personnel[1] fperson[5] fname[ 1] family[1] personal_example. xml C:\Users\Ondina'\Documents | OxygensMLDeveloperisamples'personal _... 43:13
Carter fnerannnel[ 11 nerannlE] fname 11 Famile (11 nerannal evamnle. wml M lzeraiOindina Dacymenta\Ovwaen¥M Develnnerisamnlesinerannal .. 57013



Oxygen XPath Toolbar

* When you run an XPath expression, Oxygen XML Developer displays the
results of its execution in the Results View, which contains five columns:

e Description - holds the result that Oxygen XML Developer displays when you run
an XPath expression

e XPath location - holds the path to the matched node

* Resource - holds the name of the document on which you run the XPath
expression

e System ID - holds the path to the document itself
e Location - holds the location of the result in the document



XQuery = XPath + more

XQuery

| XQuery » HTML, XML, text
Processor

filename.xml

XQuery is the language for querying XML data

USAGE

XQuery for XML is like SQL for databases filenamequery.xq

XQuery is built on XPath expressions
XQuery is defined by the W3C

XQuery is a W3C recommendation thus a standard:
http://www.w3.org/TR/xquery/

Note: The file extension may be .xq or .xquery



http://www.w3.org/TR/xquery/

Execute XQueries in Oxygen (1)
* Drag and drop an XQuery file into Oxygen.

V- & ¥ o ®f@m Select the XML file.

Click on this wrench icon

¥ Configure Transformation Scenario

Mame: | FitnessCenter

Global Scenarios Project Scenarios (i
©s O ‘“-} HQuery | FO Processor Output

Scenarios =ML LRL: inew-xml-coursefxqueryexamplesiexample02iFitnessCenter xml v | £ (77 ~

Scenario bvpe: | KQuery bransformation W wuery URL: ${currentFileURL} v E =~

\

Mare about $fcurrentFilgURL) ...

C h Oose Transformer: |Saxon-PE XQuery 9.2.0,3 W =
X q U e ry [ Parameters (0) ]
transformation | S ]

[ Append header and Foaoker ]

[ MeEw ] [ Edit ] [ Duplicate ] [ Remove ]

N
oK |[ TransForm no ) ] Cancel

ra

Click on New Click on OK



Execute XQueries in Oxygen (2)

Click on this

ind  Project  Perspective  Options  Tools  Document ‘Window  Help
H AW e s ([T ER T
& Wy — | o p [ .
o= % i M e DECRe: ERELrEE oS
o f o= ® FitnessCenter,xg X 4 I B  Transformation Scenarios o R
~ 5
R B 1~ kneul> NECICEEREE YR
e z2w <head:= tj. ¥ML transformation with ©50T 4'_\
= 3 <titlerXQuery Tests</titler 'tj- ¥ML transformation with $QUERY
4 < /heads *.-_,j. CITA OT kransfarmation
i g <hodys -*._-,p'. ®SLT transformation
= g = £uls *._-,i *Proc kransformation
= 7 { for $i in //Member return <li>[$i/Name/text()!</1i> = ®Query transFormation B
a3 g < fuls N S Execute ¥Query
=l <11l
10 I for §i in //Member return <1ixFi/Name /text()</1i> } Type Filter text {:\
- 11 </ulx hal b4
N £ | > % 'E RELT 0y ., .ﬁ, TransfFormatia, , e
1 =¥l version="1.0" encoding="UTF-3"? = A
I = <hkml=
K <head =
4 <itle =X0uery Tests < title =
& <fhead=
i <hodyzx
7w <ul=
g <lizdeff<fli= 3
q <lizDavid</li=
10 <lizFoger </li=
11 < ful=
12 = <ul=

IessCenter. xg



Structure of an XQuery Document

_ « The XQuery body 1Is a single
expression, but that expression can

Body consist of a sequence of one or more
(required) :
expressions that are separated by
expression commas.

* To indicate that an expression is an

{ XQuery expression } XQuery expression and is to be evaluated,
wrap the expression within curly braces

* You can validate your XQuery before you execute it.

* Drag and drop the XQuery document into Oxygen XML. Then click on the
red checkmark (in the toolbar). If your XQuery is not a valid expression you
will get an error message.



Let’s make XQueries for the following XML...

Project

MyXQuery.xpr -

o & =
ﬁ-l.ﬁ.ﬂr

E MyXQuery.xpr
<o FitnessCenter. xml

# FitnessCenterooml X

1 <?xml wverszion="1.0" encoding="UIF-8"72>
2w <FitneszsCenter>

3 <Member "platinum">

4 <Name>Jeff< /Name>

D <FavoriteColor>lightgrey</FavoriteColor>
= </Member>

i <Member "gold">

= <Name>David</Name>

g <FavoriteColorrlightblue</Favoritelolor>
10 </Member:

11 = <Member "platinum">

12 <Name>Roger</Name>

13 <FavoritelCoclor>lightyellow</FavoriteColor>
19 </Member:>

15 </FitnessCenters
16



Select each member’s name and wrap each
name In a list item, <li>, element;

<ul>{for $i in //Member return <li>{$i/Name/text()}</li>}</ul>

<ul>

_ <li>Jeff</li>

Result: <li>David</li>
<li>Roger</li>

</ul>

*The XQuery created <li> elements!
*XQuery filled the <li> elements with data from the XML document.



Note the curly braces within curly braces:

for $i in //Member return <li>{$i/Name/text() }</li>

Output:
<li>Jeff</li>
<li>David</li>
<li>Roger</li>

for $i in //Member return <li>$i/Name/text()</li>

Qutput: \
<li>%i/Name/text()</li> No curly brace, no
<li>$i/Name/text()</li> evaluation!

<li>$i/Name/text()</li>



<?xml version="1.0"?>
<FitnessCenter>
<Member level="platinum">
<Name>Jeff</Name>
<FavoriteColor>lightgrey</FavoriteColor>
</Member>
<Member level="gold">
<Name>David</Name>
<FavoriteColor>lightblue</FavoriteColor>
</Member>
<Member level="platinum">
<Name>Roger</Name>
<FavoriteColor>lightyellow</FavoriteColor>
</Member>
</FitnessCenter>

XQuery embedded in HTML

FitnessCenter.xml

<html>
<head>
<title>Member Names</title>
</head>
<body>
<h1>Member Names</h1>
<ul>
{for $i in //Member return <li>{$i/Name/text()}</li>}
</ul>
</body>
</html>
FitnessCenter.xq
Evaluate the XQuery
<html>
<head>
<title>Member Names</title>
</head>
<body>
<ul>
<li>Jeff</li>

<li>David</li>
<li>Roger</li>
</ul>
</body>
</html>




Implicit vs Explicit Input

« This XQuery queries an implicit XML document:
for $i in //Member return <li>{$i/Name/text()}</li>

» This XQuery explicitly specifies the XML
document to be queried:

for $i in doc('FitnessCenter.xml")//Member return <li>{$i/Name/text()}</li>



XQuery vs. XPath

e XQuery and XPath share the same data model and support the same
functions and operators.

e V XPath expression is directly an XQuery expression

e XPath can't create elements and attributes, XQuery can!
e With XQuery join information from different sources



Creating Elements via Computed Constructors

document {value}
element {name} {value}

attribute {name} {value}

text {value}

— A document node is created.

+<— The name of the element is computed.

<— The name of the attribute is computed.

— A text node Is created.



Computed constructors:

element {name} {value}

element {"FavoriteColor"} {"blue"}

OQutput:
<FavoriteColor>blue</FavoriteColor>

element {"Numbers"} {1 to 10}

Qutput:
<Numbers>123456 789 10</Numbers>

attribute {name} {value}

text {value}

<aircraft>

{

element {"altitude"}

{
attribute {"units"} {"feet"},

text {12000}

element {"speed"}

{

text {160}

k
¥

<[aircraft>

},\

attribute {"units"} {"knots"} 4

)

Output:
<aircraft>

REMINDER:
SEQUENCE
VALUES ARE
ALWAY'S
SEPARATED
BY COMMAS!

<altitude units="feet">12000</altitude>
<speed units="knots">160</speed>

</aircraft>



Computed Document Constructor
document {value}

document
{ _
element {"aircraft"} Output:
{ o <aircraft>
element {"altitude"} <altitude units="feet">12000</altitude>
i _ <speed units="knots">160</speed>
attribute {"units"} {"feet"}, </aircraft>
text {12000}
3
element {"speed"}
{
attribute {"units"} {"knots"},
text {160}
¥




Terminology

This 1s called a direct element constructor:

<altitude>12000</altitude>

This is called a computed element constructor:

element {"altitude"}

{
text {12000}

}




Not XML:

Do not put an XML declaration at the

top of you

r XQuery document

<?7xml

element {"altitude"}

version=""1.0""?>

{

attribute {"units"} {"feet"}, Output:

text {12000} <altitude units="feet">12000</altitude>
2 <speed units="knots">160</speed>

element {"speed"}

{ /I\

attribute {"units"} {"knots"},

text {160} This is a perfectly fine output document.
} It's not an XML document. It has no

T root element.

This is a perfectly fine XQuery
document. It's not an XML document. It
has no markup. It has no root element.



Whitespace and Comments

By default whitespace that occurs around an evaluated
expression Is stripped.

<WhitespaceTests> OU'FDUtZ
<Test> hi </Test> <WhitespaceTests>
<Test> {"hi"(: This is a comment:)} </Test> <Test> hi </Test>
</WhitespaceTests> <Test>hi</Test>

</WhitespaceTests>



Sorting in XQuery

for $i in exprl order by expr2 return expr3

<html>
<body>
<ul>
{ for $i in //Member order by $i/Name/text() ascending return <li>{$i/Name/text()}</li> }
</ul>
</body>
</html>

<Txml version="1.0"7=

F-i?;i[:’I;;iiI;tlE:.'%l:"platinmn" O rd e r bv eX p r i S u Sed to S p ec i fy h OW yO U
=Name=Jeff<~Name=

FavoniteColor-lightgrey=/FavoriteColor- want the data sorted. In this example |
Membor fvei= g™ specified that | want the Members sorted
=Name=David=TName= - - - -
=FavonteColor=lightblue</FavoniteColor= usIn g th e N ame fl e I d IN asScen d N g 0] rd er.
</Member=
: 11-'IE:111;e1' level="platinum"=
=Name=Foger</Name=>
=FavonteColor=lightvellow=TFavonteColor=
</Member=
</FitnessCenter=

Output:

* David
o Jeff
* Roger



Sort the Numbers <= 20

<?xml version="1.0"?>
<Numbers>
<Number>0</Number> <html>
<Number>8</Number> <body>
<Number>23</Number> <ul>
<Number>17</Number> { for $i in //Number[number(text()) <= 20] order by number($i) ascending return <li>{S$i/text()}</li> }
<Number>5</Number> </ul>
<Number>19</Number> </body>
<Number>44</Number> </html>
<Number>13</Number>
<Number>78</Number>
<Number>21</Number> Numbers'xq
<Number>2</Number>
<Number>1</Number>
<Number>15</Number> OUtpUt:
<Number>67</Number> <0
<Number>99</Number> .1
<Number>14</Number> e
<Number>8</Number> .5
<Number>33</Number> .8
<Number>50</Number> .8
</Numbers> <13
Numbers.xml e
<17



for $i in exprl where expr2 order by expr3 return expr4

<?xml version="1.0"?>
<Numbers>
<Number>0</Number>
<Number>8</Number>
<Number>23</Number>
<Number>17</Number>
<Number>5</Number>
<Number>19</Number>
<Number>44</Number>
<Number>13</Number>
<Number>78</Number>
<Number>21</Number>
<Number>2</Number>
<Number>1</Number>
<Number>15</Number>
<Number>67</Number>
<Number>99</Number>
<Number>14</Number>
<Number>8</Number>
<Number>33</Number>
<Number>50</Number>
</Numbers>

Here's an alternative (equivalent) solution using "where expr':

<html>
<body>
<ul>

{ for $i in //Number where number($i) <= 20 order by number($i) ascending return <li>{$i/text()}</li> }

</ul>
</body>
</html>

Numbers.xml

Output:

+0

o o o o
(oo &2 BN\ I

«13

+ 15
« 17
+19

Numbers2.xg

Equivalent

for $i in //Number[number(text()) <= 20] ...

for $i in //Number where number($i) <= 20 ...




This data
Is sorted
by id
value

<?xml version="1.0"?>
<MemberNames>

Join each Member's
Name with their Age

<Member id="1">
<Name>Jeff</N;%\

</Member>

<Member id="2">
<Name>David</Name>

</Member>

<Member id="3">
<Name>Roger</Name>

</Member>

<Member id="4">
<Name>Stacey</Name>

</Member>

<Member id="5">
<Name>Linda</Name>

</Member>

<Member id="6">
<Name>John</Name>

</Member>

<Member id="7">
<Name>Diane</Name>

</Member>

<Member id="8">
<Name>Andy</Name>

</Member>

<Member id="9">
<Name>Josh</Name>

</Member>

<Member id="10">
<Name>Donna</Name>

</Member>

</MemberNames>

David

39

<?xml version="1.0"?>
<MemberAges>
<Member id="8">
<Age>19</Age>
</Member>
<Member id="7">
<Age>22</Age>
</Member>
<Member id="4">
<Age>25</Age>
</Member>
<Member id="10">
<Age>29</Age>
</Member>
<Member id="3">
<Age>32</Age>
</Member>
\<Member id="1">
<Age>35</Age>
</Member>
<Member id="2">
<Age>39</Age>
</Member>
<Member id="5">
<Age>40</Age>
</Member>
<Member id="6">
<Age>44</Age>
</Member>
<Member id="9">
<Age>50</Age>
</Member>

Jeff

35

</MemberAges>

This data | Linda

40

issorted | Roger

32

by Name | Stacey

25

Just interested
in the first 5

Members (i.e., @id <=5)

This data
is sorted
by Age



PP <?xml version="1.0"?>
! = 1U7 < >
$_ <MemberNames> MemberAges
| —> <Member id="1"> i i
» <Member id="1">
<Name>Jeff</Name> $J <,:ge>egsl</Age>
</Member> </Member>
<Member id="2"> <Member id="2">
<Name>David</Name> <Age>39</Age>
</Member> </Member>
</MemberNames> </MemberAges>
MemberNames.xml MemberAges.xml

<table border="1">
{
for $i in //Member, $j in doc("MemberAges.xml™)//Member[@id eq $i/@id]/Age
where number($i/@id) <=5
order by $i/Name/text() ascending

return
<tr>
<td>{$i/Name/text() }</td>
<td>{$j/text()}</td>
</tr>
b
</table>

Memberinfo.xq



FLWOR

 Pronounced: Flower
e for-let-where-order-return

for $i ig //Member IMember{@id eq $i/@idl Iet Sj = expr
let $j := doc("MemberAges.xml™)//Member[@id eq $i/@id]/Age = -
where number($i/@id) <= 5 (Varl able assi gnme Nt
order by $i/Name/text() ascending :
return ... meChanlsm)

Here's how FLWOR is defined:
(for expr | let expr)+ (where expr)? (order by expr)? return expr



Prolog, Body

« An XQuery document is composed of an optional Prolog followed by the Body.
« Use semicolons at the end of the lines in prolog!

[~ Version xquery version="1.0" encoding="UTF-8";
Declaration

Variable declare variable $var := expr;
Declarations | declare variable $var := expr;

Prolog < Funcion | declare function name (params) as type { expr };
Declarations | declare function name (params) as type { expr };
Namespace | declare namespace prefix = "URI";
Declarations | declare namespace prefix = "URI";
\

;.html>
Body

</html>




Functions

namespace declaration

variable declaration

function declaration

® All user-defined function names must be namespace gualified, i.e., the
function name must be a QName (Qualified Name).

declare namespace ex = ""http://www.example.org"’;
declare variable $multiplicand := 3;

declare function ex:multiply ($num)

{
b

<html>
<body>
<table border="1">
<tr><th>0ld Value</th><th>New Value</th></tr>
{

for $i in //Number return
<tr>
<td>{data($i)}</td>
<td>{ex:multiply($i)}</td>
</tr>

$num * $multiplicand

}

<[table>
</body>
</html>

<?xml version="1.0"?>

<Numbers>
<Number>0</Number>
<Number>8</Number>
<Number>23</Number>
<Number>17</Number>
<Number>5</Number>
<Number>19</Number>
<Number>44</Number>
<Number>13</Number>
<Number>78</Number>
<Number>21</Number>
<Number>2</Number>
<Number>1</Number>
<Number>15</Number>
<Number>67</Number>
<Number>99</Number>
<Number>14</Number>
<Number>8</Number>
<Number>33</Number>
<Number>50</Number>

</Numbers>

Numbers.xq

Numbers.xml

ex:multiply

=10l x|

File Edit  ‘Wiew | Fawaor **
dmEBack - = - 3 (2] ﬁ'| i
Address @C:ﬁ,ﬂ Go | Links ®
|01d Value New Value

[ [

E 24

23 69

117 51

E 15

19 157

44 1132

113 139

78 234

21 163

2 6

I 3

15 45

|67 201

|99 257

14 42

E 24

|33 199

50 150 ZI
l_ l_ |E.E.]I [y Compuker o




Advantages of Using XQUERY

In a classic 3 tier architecture different Within @ modern XML end-to-end
programming languages and 3 different data architecture XML is the only data
representations are used representation and XQuery is used to
' process it.
< e
User Interface | |HTML/ | javascript User Interface | S XQuery /
JSON /JSON | Javascript

transformation / marshalling serialization
Java / Ruby /
Objects C# / Visual { Middleware J XQuery
/ Arrays | . Basic / PHP ...

{ Middleware J
ﬁ transformation / marshalling ﬁ no transformation

— XML collections /
Database SQL Database XML documents / Other

web pages ...

)




