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Reading

1. RDF Primer (http:/www.w3.org/TR/rdf-syntax-grammar/ )

Please have a look only to:
Chapter 2 Making Statements About Resources
Chapter 3 An XML Syntax for RDF: RDF/ XML
Chapter 3 Defining RDF Vocabularies: RDF Schema

2. Charlie Abela: Lecture notes on Artificial Intelligence
http://staff.um.edu.mt/cabe2/supervising/csa3003/presentations/RDF %20Tutorial.ppt



http://www.w3.org/TR/rdf-syntax-grammar/
http://staff.um.edu.mt/cabe2/supervising/csa3003/presentations/RDF%20Tutorial.ppt
http://www.w3.org/TR/REC-rdf-syntax/
http://www.w3.org/TR/REC-rdf-syntax/
http://www.w3.org/TR/REC-rdf-syntax/
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Relational vs Tree vs Graph Data model

Relational Data models
» Data is represented in tuples, groups into relations

* Relational databases

Tree data models
» Parent / child relationships
» Directed Acyclic Graphs SRR
1= =] ]

« XML iIs a tree data model

1 J Smith 200111-05 Report

Graph Data Models
A node is a data element and links are relations between
these elements.
* Directed Labeled Graphs
 RDF is a graph data model

=>» Tree are special case of graphs
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What is XML

* Provides a common syntax for marking up documents.

» Easy to exchange between computers (web)

» Data model: XML Document is an ordered labeled tree (collection of trees).
» W3C standard since 1997.

bookinfo
<bookInfo> / \
<title>Orientalism</iitle>
<author> title author

<persName>
<title>Prof.</title> |
<foreName>Edward</foreName>
<surName>Said</surName> persName
<roleName>University Professor
<placeName>Columbia University // \\
</placeName>
</roleName> title foreName surName roleName
</persName>

</author>
</booklInfo>

placeName

@D



XML Example

<address>
<name>Universsity of Birzeit</name>
<street>Almarj 435</street>
<town>Birzeit</town>

</address>



Address Example: XML to XML

XML Markup 1:

<address>
<name>University of Birzeit</name>
<street>Almarj 435</street> \
<town>Birzeit</town>
</address> XML stylesheets to
XML Markup 2: transform between
<address> XML representations

<name>University of Birzeit</name>
<place>

<street>Almarj 435</street>
<town>Birzeit</town>
</place>
</address>



Why XML is Not Enough?

* It provides syntax, but not semantics, which is important when
exchanging/representing data over the Web.

<aaaa>
<bbbb>Universsity of Birzeit</bbbb>
<cccc>Almarj 435</cccc>
<dddd>Birzeit</dddd>

</aaaa>

* Not primitive. Same data can be represented in many ways, which is a
problem when exchanging/representing data over the Web.

<address> <address name=“University of Birzeit’>
<name>University of Birzeit</name> <street>Almarj 435</street>
<street>Almarj 435</street> <town>Birzeit</town>
<town>Birzeit</town> </address>

</address>
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What is RDF?

W3C standard since 1999

RDF stands for Resource Description Framework.

For describing resources on the web.

Written in XML. It is not a language but a framework
* You see it as a way of writing XML =» making it meaningful and more primitive.
* You may see it independent, RDF data might never occur in XML form.



Makes use of URIs

In order to refer to and identify things on the web (i.e., web resource)
RDF uses a URI (Uniform Resource Identifier).

=>» URIs are like Global Primary Key.

Unlike URLs, URIs are not limited to identifying things that have a
network location.

A URI reference (URIref) is a URI, together with an optional fragment
identifier at the end.

http://www.example.org/index.html#section2



RDF Important Concepts

« Data is represented in RDF as a directed labeled graph.

* An RDF graph is a set of triples, of the form <Subject, Predicate, Object>

@rientalism{dwar@ :Author Edward Said
Orientalism

Each Subject and each Predicate must be a URI; that is, it has to be a
unique identifier, not a literal. An Object can be either a URI or a literal.

(14



Example 1

http:/lwww.amazon.comlOrientalism-Edward@ :Author Edward Said

d nt/e

Orientalism

— The URI "nttp:/ivww.amazon.com/Orientalism-Edward-W-Said/dp/039474067Xc" IS used to
identify something (a resource on the web).

— the property "Author" describes the author of this thing
— the property value is "Edward Said".

— The resource "hitp://www.amazon.com/Orientalism-Edward-W-Said/dp/039474067Xc" 1S the
subject, “, :Author” is the property, and “Edward Said” is the Object.

(15



Example 1 (Serialization)

http:/lwww.amazon.com/Orientalism-Edward-@ :Author Edward Said

N nt/e
<?xml version="1.0"?>

<rdf:RDF xmins:rdf=http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
xmlns:a="http://www.example.com"
xmlins:w="http://en.wikipedia.org/wiki/">

<rdf:Description rdf:about="http://www.amazon.com/Orientalism-Edward-W-Said/dp/039474067X">
<a:Title>Orientalism</a:Title>
<a:Price>11%</a:Price>
<a:Author>Edward_Said</a:Author>

</rdf:Description>
</rdf:RDF>




Example 1 (Serialization)

http://www.amazon.com/Orientalism- Edward-@ :Author
STy
Itle

Edward Said

<?xml version="1.0"?> @
<rdf:RDF xmins:rdf= http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

xmins:a ="http://www.example.com/"
xmlins:w ="http://en.wikipedia.org/wiki/">

<rdf:Description rdf:about="http://www.amazon.com/Orientalism-Edward-W-Said/dp/039474067X">
<a:Title>Orientalism</a:Title>
<a:Price>11%</a:Price>
<a:Author>
<rdf:Description rdf:about="w:Edward_Said">
<a:BirthCity>Jerusalem</a:BirthCity>
<a:BornAt>1/11/1935</a:BornAt>
<a:DiedA>25/9/2003</a:DiedA>
</rdf:Description>
</a:Author>

tittp://en.wikipedia.org/wiki/Edward_Saig

</rdf:Description>
</rdf:RDF>



Example 1 (Serialization)

http://www.amazon.com/Orientalism- Edward-@ :Author
STy
Itle

<?xml verS|

<rdf:RDF xmlIns:rar="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:dc="http://purl.org/dc/elements/1.1/"
xmins:a="http://www.example.com#"
xmins:w="http://en.wikipedia.org/wiki/">

<rdf:Description rdf:about="http://www.amazon.com/Orientalism-Edward-W- Sald/dp/03947406\Q?
<a:Title>Orientalism</a:Title>
<a:Price>11$</a:Price>
<a:Author>
<rdf:Description rdf:about="w:Edward_Said">
<a:BornAt>1/11/1935</a:BornAt>
<a:DiedA>25/9/2003</a:DiedA>
<a:BirthCity>
<rdf:Description rdf:about="http://en.wikipedia.org/wiki/Jerusalem">
<a:Population>760800</a:Population>
<a:CapitalOf>Palestine</a:Capital Of>
</rdf:Description>
</a:BirthCity>
</rdf:Description>
</a:Author>
</rdf:Description>
</rdf:RDF>

tittp://en.wikipedia.org/wiki/Edward_Saig

:BirthCity

760



Example 1 (Directed Labeled Graph)

http://lwww.amazon.com/Orientalism- Edward@ :Author
< Tig

(7 . {
: IED)

tittp://en.wikipedia.org/wiki/Edward_Saig

:BirthCity

760800

RDF is a directed Labeled Graph:

* Directed: each property/relation has a direction.

« Labeled: each property/relation has a name.



Example 2

http:/fwww foo.com/W.Simth

marriedWith

»>

http:/iwww.foo.com/S.Smith

|
|
lastName'.

| C
Y

firstName

Susan

<?xml version="1.0" encoding="ISO-8859-1"?>
<rdf:RDF xmins:rdf = “http://www.w3.0rg/1999/02/22/rdf-syntax-ns">
<rdf.description about="http.//www.foo.com/W.Smith">

<firstName>William</firstName>

<lastName>Smith</lastName>

<marriedWith>

<rdf.description about ="http://www.foo.com/S.Smith">

<firstName>Susan</firstName>
<lastName>Smith</lastName>

<rdf:description>
</marriedWith>
</rdf.description>
</rdf.RDF>

Jarrar © 2018



Example 3

Based on [2]

http:/ /v, recshop, fake/cdartist Bob Dylan

http://wuv, recshop ., fake/cdcountry USA

http://ww, recshop, fake/cdconpany
: # Colunbia

http://weu, recshop, fake/cd/Enpire Burlesque

http:/ /v, recshop ., fake/cdprice

http://wen, recshop, fake/cdyear 18,90

1969

Jarrar © 2018 @



Example 3

<rdf:RDF>

xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax ns#"

xmins:cd="http://www.recshop.fake/cd">

<rdf:Description
rdf:about="http://www.recshop.fake/cd/Empire Burlesque">
<cd:artist>Bob Dylan</cd:artist>
<cd:country>USA</cd:country>
<cd:.company>Columbia</cd:company> <cd:price>10.90</cd:price>
<cd.year>1985</cd:year> et . ecshop ok cdortist_|oab dytan

</rdf:Description>

T http://wem. recshop. fake/cdc

———

('j;ltp://uw.rec:hop.fake/cd/lnpirc Burle:que.'_}
—— — i http://uw shop . f ake/cdp

http:/ /v, recshop ., fake/cde

http:/ /v, recshop ., fake/cdycar




Example 3

Table Representation (List of Triples)

Subject Predicate Object
http://www.recshop.fake/cd/Empire Burlesque http://www.recshop.fake/cdartist E)?/(I)abn"
http://www.recshop.fake/cd/Empire Burlesque http://www.recshop.fake/cdcountry "USA”
http://www.recshop.fake/cd/Empire Burlesque http://www.recshop.fake/cdcompany "Columbia”
http://www.recshop.fake/cd/Empire Burlesque http://www.recshop.fake/cdprice "10.90”

http://www.recshop.fake/cd/Empire Burlesque http://www.recshop.fake/cdyear "1985”



http://www.recshop.fake/cd/Empire%20Burlesque
http://www.recshop.fake/cdartist
http://www.recshop.fake/cd/Empire%20Burlesque
http://www.recshop.fake/cdcountry
http://www.recshop.fake/cd/Empire%20Burlesque
http://www.recshop.fake/cdcompany
http://www.recshop.fake/cd/Empire%20Burlesque
http://www.recshop.fake/cdprice
http://www.recshop.fake/cd/Empire%20Burlesque
http://www.recshop.fake/cdyear

Main RDF Properties and Attributes

Main RDF Properties
» rdf:subject The subject of the resource in an RDF Statement

» rdf:predicate The predicate of the resource in an RDF Statement
 rdf:object The object of the resource in an RDF Statement
» rdf:type The resource is an instance of a class

Main RDF Attributes

* rdf:RDF The root of an RDF document
 rdf:about Defines the resource being described

» rdf:Description Container for the description of a resource
 rdf:resource Defines a resource to identify a property

rdf:datatype Defines the data type of an element



RDF Validator

» Check the correctness of an RDF document:
http://www.w3.orq/RDF/Validator/

» Result shows the subject, predicate and object of each
element of the document and a graph of the model.


http://www.w3.org/RDF/Validator/
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Mapping XML into RDF (Example)

XML <XML> <Article ID=B2 Year=“2005"> <Article ID=B3 Year="2007">
<Article ID=B1 Year=“2000"> <Author href="#A1"/> <Author ID=A3>
<Author ID=A1> <Author ID=A2> <email>ps@uoc</email>
<Name>Tom</Name> <Name>Bob</Name> <Affiliation href="#UoC"”/>
<Affiliation ID=UoM> <Affiliation ID=UoC> <Author>
<Name>University of Malta</Name> <Name>University of Cyprus</Name>  </Article>
<Country ID=mt> <Country ID=cy> <Article ID=B4 Year="2008">
<Name> Malta</Name> <Name> Cyprus</Name> <Publisher ID=ACM/>
<Capital>Valletta</Capital> <Capital>Nicosia</Capital> </Article>
</Country> </Country> </XML>
</Affiliation> </Affiliation>
<Author> <Author>
</Article> </Article>

RDF




Mapping Database into RDF (Example)

»Article
ID | Tile Year
B1 | Data Web 2007
Author B2 | Semantic Web | 2005
Article | | Person | , . . 00
B1 Al ID Name Affiliation
B1 A2 Al | Tom Lara UoM
B2 A2 A2 | Bob Hacker | UoC
Country < Affiliation «———
ID Name ID Country
mt Malta L
UoC |cy
cy Cyprus

RDF

S P (o)
:B1 rdf:Type :Article
:B1 Title “Data Web”
:B1 :Year 2007
:B2 rdf:Type :Article
:B2 Title “Semantic Web”
:B2 :Year 2005
:B1 :Author Al
:B1 :Author A2
:B2 :Author Al
Al rdf:Type :Person
Al :Name “Tom Lara”
Al :Affiliation | :UoM
A2 :Type :Person
A2 :Name “Bob Hacker”
A2 :Affiliation | :UoC
:UoM :Type :University
:UoM | :Country :mt
:mt :Type :Country
'mt :Name “Malta”
:UoC :Type :University
:UoC :Country :cy
:cy :Type :Country
:cy :Name “Cyprus”
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Practice Session

Write the information in your Passport using:
1. RDF/XML format, [

N
2. as SPO table. s
7- 1-19 T 1 AR

PLA('EB}T”‘RJTS’;
MALE K3 S

i . Asla A 10
13-072021 . prrp s 14072016 oAtk on 108

P<PSEQN << <P < <K<K KLKLK

me s<<§PSE & <<<L<

* You may use this validator https://www.w3.org/RDF/Validator/



https://www.w3.org/RDF/Validator/

Practice Session ( Solution Example)

<?xml version="1.0"?>

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:mz="http://www.example.com/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema-datatypes">

<rdf:Description rdf:about="http://mohammad.example.com/">
<mz:id rdf.datatype="xsd:integer">111111111</mz:id>
<mz:firstname>Mohammad</mz:firsthame>
<mz:firstname xml:lang="ar"> 1w~ </mz:firstname>
<mz:familyname>ZeinEddin</mz:familyname>
<mz:wife rdf:resource="http://tamara.example.com/" />
</rdf:Description>

<rdf:Description rdf:about="http://tamara.example.com/">
<mz:id rdf.datatype="xsd:integer">2222222222</mz:id>
<mz:firsthame>Tamara</mz:firstname>
<mz:familyname>Adam</mz:familyname>
</rdf:Description>
</rdf:RDF>



Practice Session ( Solution Example)

Numbaer| Subject Predicate Object

1 http://mohammad.exanple.com/| http://www.oxample.con/id "111111111"**xsd:integer
2 http://mohammad.exanple.com/| http://www.oxanple.con/firstname | "Mohammad"”

3 http://mohammad.exanple.com/| http://vwww.oxample.con/firstname | "L _ass"far

4 http://mohammad.exanple.com/| http://www.exanple.con/fanil “ZeinEddin®

S http://mohasmad.exanple.com/| http://www.oxample.con/wife http://tamara.oxample.com/
3 hrtp://tanmara.exasple.con/ | huep://www.oxample.con/id "2222222222"*"xad:integer
7 htep://tamara.example. con/ hrep://wni.oxample.con/firstnans | "Tanaza®™

8 hrep://tanmara.exansple.con/ hrep: //www.example.con/fanilynane| "Adam™

The original RDF/XML document

1: <?xml version="1.0"2>

2: <rdf:RDF

3: xnling:rdf="hetp://www.w3.0rg/1995/02/22~rdf-syntax-nsé#"”
q: xalng:mz="heep://www.exanple.com/"

) xmling:xsd="hetp://www.w3.org/2001/XMLEchema~-datatypes™>
6! <rdf:Description rdf:about="http://mohammad.oxample.com/">
7: <mz:!id rdf:datatype="xsd:integer">111111111</mz:id>

g: <mnz:firstname>Mohammad</mz:firstname>

8: <nz:firstname xnl:lang="ar*>¥</mz:firstname>

10: <mz:familyname>ZeinEddin<d/mz:familyname>

11: <mz:wife rdf:resocurce="http://tamara.example.com/* />

12: </rdf:Description>
13: <rdf:Description rdf:about="http://tamara.example.com/">

14: <mz2:id rdf:datatype="xsd:integer">2222222222</mz:id>
15: <mz:firstnamed>Tamara</mz:firstname>
16: <mz:familyname>Adan</mz:familyname>

171 </rdf:Description>
18: </zdf:RDF>



Practice Session (Solution Example)

Crapds of Uhe data model

NN
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