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Semantic Web Technologies

L Organization

Organization

» Lecture with labs
» Lecture
» Wednesdays 08:30 — 10:30
» Fridays 16:00 — 18:00
» Labs
» Wednesdays 14:00 — 16:00
Structure
» 50 mins lecture
» 15 mins break
» 50 mins lecture
» Exams
1. June 26th 09:00 - 11:00
2. September 2006
3. February 2007

Web site: http://www.debruijn.net/teaching/swt/

v

v
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Semantic Web Technologies

L Organization

Organization (cont'd)

» Questions about the lecture or exercises can be asked after
the lecture or by email: jos.debruijn@deri.org

» Appointments can be made via email (only for Wednesdays,
Fridays)

» Solutions to labs to be sent to jos.debruijn@deri.org by
following Tuesday

» Grading
» Exam: 100%

> Labs are required to be completed to get a grade

» Questions?
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Semantic Web Technologies

L Organization

Course Material

» Presentation slides
» Additional reading on the slides and the Web site.

» (Grigori Antoniou, Frank van Harmelen: A Semantic Web
Primer, MIT Press, USA, 2004. ISBN: 0-262-01210-3.)
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Semantic Web Technologies

[ Organization

Your Background

First-Order Predicate Logic
Description Logics
Logic Programming

Web Technology

vV V. v v Yy

Web Services
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Semantic Web Technologies
L Semantic Web
LLimita’tinns of the Web

The Web

» What is the Web?
» HTTP (how to transfer data)
GET /index.html
» URI (how to address data)
http://www.deri.org/
» HTML (how to mark up data for human reader)
<html><head><title>.....
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Semantic Web Technologies
L Semantic Web
LLimita’tions of the Web

The Problem with the Web

Billions of diverse documents online; problems in:
» Retrieving documents
» Extracting relevant data from retrieved documents

» Combining information from different sources to achieve a
particular goal
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Semantic Web Technologies
L Semantic Web
LLimitations of the Web

Retrieving documents

) Google Search: de brui

Mozi

File Edt Y¥ew Go Bookmarks Tools Help

fox =lolx]|

(G = @ @ [[C rttpsvm goosie comisearch?a=de s truintsourceir x| @ Go [[Cl, de bruin

l Web |mages Groups News Froogle Local™™  more »
Advanced Sedrch
Google &=

“de” is a very common wiord and was not included in your search. [details]

Web Results 1 - 10 of about 461,000 for de bruijn. (0.03 seconds)
Tip: Search for English results only. You can specify your search language in Prefarences

NN HE 1956
wonw, gironet. nlfhomedhmdby - 1k - Cached - Similar pages

DE BRUIN PrmectSuppon Software Testen- Risico Analyse - Test ..
Advies, so | 1 bij het vert 1van de kwaliteit van
suﬁware en het unlwwkkehng wan een testomgeving.

woww. debruijnonlf - 20k - Cached - Similar pages

de Bruijn Sequence — from MathyVorld
.. & de Bruijn sequence can be generated using DeBruijnSequence(a, ... For example,
a de Bruijn sequence of order n = 2 on the alphabet is given by
hworld wolfram com/deBruijnSey html - 20k - 26 Feb 2005 - Cached - Similar pages

Inge de Bruijn
Pictures Pics, swimmer, olympic, gold, biography, foto, pics, news
iy NEtrover. com/~duracellfinge.html - 24k - Cached - Similar pages

- Grafimedia De B

Done

a

Where is
Jos?
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Semantic Web Technologies
L Semantic Web
LLimitations of the Web

Extracting Information

) amazon.com: All Praducts Search Results: web - Mozilla Firefas =]

e Edt Yew Go Bookmarks Jools Help

G- -8 0 R @ obidosjsearchhandk | © e [IGLdsbrun

e

Shop In = amazoncom. e view cart | wishusT | (vouRAccount) | Hewr Top Sellers
Jewelry — Sports &
& Watches Ste MoRe Outdoors

STORES

INTERNATIONAL | NEWRELEASES | TOPSELLERS | TODAYSDEALS | SELLYOURSTUFF

Hello. Sign in to get personalized recommendations. New customer? Start here

All results for: web

search: [Amazon.com 7] for fweb
Related : web desion; web internet
Refine your search: SMUSS Greating Web Pages for Dummies, Sixth Edition by Bud E.
Smith, et al (Paperback)
Find web in these categories: Books: See all 8,875 items (Rate this itern)
Home & Garden (34.706) T Buynew:$16.49 Used & new from §14.45  Ususlly ships in
Tools & Hardware (11,433) 24 haurs
Health & Personal Care (Beta)
Qoeen

Books (s,675)
Sports & Outdoors (Beta) (6,018)
Kitchen & Housewares (+,469)

By Order of the President by Ww. E. b. Griffin (Hardcover)
Books: See all 8,875 items (Rate this item)
Buy new: $16.17 Used & new from $12.90  Usually ships in

Outdnor Living (z,416) 24 hours

Electronics (2,357)

Wirgless Plans 2,091) SMUSS gparch Engine Optimization for Dummies by Peter Kent
Software (1,151) (Paperback)

Office Products (951) Books: See all 8,875 items (Rate this item)

ED

NN
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Semantic Web Technologies
L Semantic Web
LLimitations of the Web

Extracting Information

¥ Amazon.com: All Products Search Results; web - Mozilla Firefox =101 xj

He Edt Yew Go pookmarks Iools e

¢ D60 QE.

handk =] © s [[Cldetrun

Sibres

Shop n amazoncom. ey view canr | wisaust | ousaccount) | e Topellors
Jewelry SV Sports &
£ Watches 9 (wecoue] 38R Yooors [ AEEERES | uccrnomcs | B Tusc| ovo| O SE518° {hioors

Hello, Sign in to get

INTERNATIONAL | NEW RELEASES | TOPSELLERS | TODAY'SDEALS | SELLYOUR sTURF

ersonalized recommendations, New customer? Start here,

All results for: web

search:[Amazon.com ] forfweb

Related Searches: web design; web development,

Refine your search:

Find web in these categories:
Home & Garden (34,706)
Tools & Hardware (11,4%3)

Health & Personal Care (Beta)
(10,667)

Books (2,875

Sports & Outdoors (Beta) (¢,018)
Kitchen & Housewares (4,468)
Outdoor Living (2,416)
Electrorics (2:357)

Wireless Plans (2,091)

Software (1.151)

Office Products (991)

Creating Web Pages for Dummies, Sixth Edition b)8ug
ith, et al (Paperback)

Books: Sao ] =

Buy new: $16.49  Used & new from $14.45

sy ships in

24 hours

€I 8y order of the President by w. E. B_GHffin (Hardcover)
e T o)
Buy new: $16.17 Used & new from $12.90  Usually ships in
24 hours

semotsoet

Search Engine Optimization for Dummies by Peter Kent
(Paperback)
Books: See all 8,875 items (Rate this item)

[Done

RN K

Which book is
about the Web?
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Semantic Web Technologies
L Semantic Web
LLimitations of the Web

Extracting Information

) amaz

Il Products Search Results: web - Mozilla
Ele Edt Vew Go Bookmerks Took Help

efoxc =il

@--5 0 Q@

=] © o [[Cldebruin

Shop in ’
Jewelry
& Watches

TERNATIONAL |

Hello. Sign in to get

amazoncom.
~—

NEW RELEASES

ersonalized recommendations, New customer? Start here

All results for: web

ey vieweanr | wisnust | (ousAccont) | Hewr Top Sellers
Sports &
stewane Qutdoors

| TopseieRs | TopASDEALs | sELLvOURSTURE

search:[Amazon.com | forfweb

Related

web design; web

it; internet

Refine your search:

Find web in these categories:
Home & Garden (24.706)
Tools & Hardware (11,483)

Health & Personal Care (Beta)
(10,6673

Books (s,875)

Sports & Outdoors (Beta) te,018)
Kitchen & Housewares (4,468)
Outdoor Living (2,416)
Electranics (2,557

Wireless Plans (2,091)

Software (1,151)

Office Products (9313

Greating Web Pages for Dummies, Sixth Edition by Bud E.
Smith, et al (Paperback)

Books: SesM T ngems (Rate this item)
: $16.40 Juse @ ships in

By Order of the President by W, E. &, Griffin (Hardcave
Books: See all 8,575 items (Rate this item)

Buy new: $16.17  Used & new from $12.50
24 hours

Usually ships in

Search Engine Optimization for Dummies by Peter Kent
(Paperback)

Books: Ses all 8,875 item: (Rate this itam)

Dore.

[
What is the price
of the book?

=
4
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Semantic Web Technologies
L Semantic Web
LLimitations of the Web

Combining information

| want the cheapest copy of “A Semantic Web Primer”.

om: All Products search Results:

semantic Web Pri

ol

Ble Edt Vew G0 Bookmarks Inok Help

@B 80 @Ew BRI -

o

i
e

All results for: A Semantic Web Primer

search{ Amazon.com ¥| for [A SemanticVeb Primer o]
Refine your search: ‘ A Semantic Web Primer (Cooperative Information Systems) by

Grigaris Antaniou, Frank van Harmelen (Hardcover)
Find A Semantic Web Primer in -
these categories:
Books (30)

Books: See all 30 items (Rate this item)
Buy new: $34.82  Used & new from $32.75  Usually ships in 24 hours

So You'd Like to...

Tho Gomantic Wab A Cuide bo Hho Ebee of VAL ok So,

[ pore

3 Barnes & Noble.com - Book Search: & Semantic Web Primer - Mozilla Firefor =10l x|
File EdE Wiew Go Bookmarks Tools  Help 2

@ - [:? - 5‘ @ @ | L) hetpifisearch.barnesandnoble.comfbooksearch/results asprmD=noz0: | @ Go [[CL

TBIOOD PRINCE

Pre-order the sixth

Harry Poffer boak now! | {, A Semantic Web Primer NEW FROM B&N

And sign up for IK Grigoris Antaniou, Frank ¥an Harmelen

Rowling iriter Alert _ List Price: $40.00

below for updates an BTt Te b opk Hardeaver B&N Price: $38.00 (Save 5%)

other Harry Potter Pub. Date: July 2004

Member Price:  $36.10 loin>

iterns
[eeur email hare Usually ships within 24 hours

siGN up > =
| pone 4
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Semantic Web Technologies
L Semantic Web
LLimitations of the Web

Combining information (cont’d)

| want the cheapest copy of “A Semantic Web Primer”; taking into account

: the : rlce for shlpplng

Hle Edt Vew Go gookmerks Toos Help

the bok

¢ % 0 @os

= = ) = & -
€ G O @0 SHIOICL | o mor ivormstion shout totel csivery tme, lck bers. |
Bll | standard International Shipping
Shipping Address
+ 11t0 18 business days
+ When wil my rder srmve?
Confirm Sipsing Address
Work o
Jos de Bruin Por shipment T
University of Innshruck .
Tath/atrasE D, DVDs, music cassettes, $4.40 $2.40
etk A030 VHS videatapes, vinyl
Auslria Books* $4.49 $4.49
it Shigping Aduress iy CompInETEn o vighest applicable | #s
Sher e i et ame paciipina e Chaas) |1aboe
ke et st ot e 2 ek g sl
el
oms Shipping from Darnos & Noble.com Evnediiieiifiernaiiond SHapig
FASTFREE DELIVERY < 55010 business days
+ hon will my orcer attve?
“Your shipping selections do not qualify for Fast and Free Del
Selert a Shipping Method (R Ttem
5 : GDs, DVDs, music cassattas, §7.40 $2.00
Fio bl ess A aee VIS vidaotapas, ving!
1295 $15.45 Books* $7.49 $5.49
; : Any combinaion o the Highest applicable  As
Quantity Description above iter per-shipment charge  above
, e ok wth inted ausibitiesof mor than 3 vasks ey ncur an addigonal
Chaigs Griguris Anlunivu, Frank Yan Harmelen Ahleping f¥ejof £1.99 per ke
ChENGE | Hardcover Priority International Courier
Gur P 33308
* 2to 4 business days
+ tuhon wil my rder wive? 5
« | I =
Sl A
Towen [ =

On average 10
clicks to find out
what the shipping
rate is!
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Semantic Web Technologies
L Semantic Web
L Machine-processable data

The solution

» Instead of publishing natural language, publish
machine-processable data!

» Publish information in terms understandable for a machine
» Ask questions in terms understandable for a machine

» And: make sure all machines understand your terms!
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Semantic Web Technologies
L Semantic Web
[

Machine-processable data

What it's like to be a machine on the Web

HAES REEE THEE

Tﬁ;ﬁg%ﬁ FSEC T, EREINETHRERES
EYEATIOGRN Ty . RS EEER R EE
ErEEE S AR EMNE S, GRS
: BRLFHTRE M0, SEEy T StEE R

B RRE TTRT éﬁ%ﬂﬁ%ﬁ:sij_\*’i%mg‘v TEN

s
FH‘EI%.;JH%E;‘EK; A

TESHEE- LT RE T, ﬁi«aﬁ%muiﬁﬂﬁﬂiﬁg
HrE Ly BENABIRTHWELE

HIERVEER A
TR, TEAT B eSS

.

Moot, A B BIE R HEERIARY CIRIEAE
“‘%Z%IJ T TR SRR = AT LT, T
TR . CAULAEITH  rERFREES
s ?é:ér‘JDA ATEHTUESRAFEE . RIEME
I B R AR, IR EIR LA BT
EEREEWE, WG 2R T MR ETRIEWEE

FE B R SR AR AR 24

A=A 2Rl e a2
GERRYENAES LY 3 =8 SR SIS A TRE PR L**"*
ST AR R Ak . TR 2
BiRE ., EER. HEGFTECE. -

Slide originally presented by Frank van Harmelen

http://www.cs.vu.nl/%7Efrankh/spool/SemWebSlides/SemWeb-tour-Brussels.ppt
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Semantic Web Technologies
L Semantic Web
LMachine- rocessable data
p

Publishing and querying machine processable data

» Publishing:
» B related-to A
» C related-to A
» D related-to C

» Querying (give me all things related to A):
> 7x related-to A

» Answer:
» x=B
» x=C
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Semantic Web Technologies
L Semantic Web
LMachine- rocessable data
p

Publishing and querying machine processable data (cont'd)

» Publishing (related-to is transitive):

B related-to A
C related-to A
D related-to C
7x related-to 7y and 7y related-to 7z = 7x related-to 7z

vV vyVvYyy

» Querying (give me all things related to A):
> 7x related-to A

» Answer:
» ?x=B
» x=C
» x =D
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Semantic Web Technologies

L Course Overview

Course Overview

Ontologies

Resource Description Framework (RDF)
A query language for RDF: SPARQL
Lightweight ontologies: RDF Schema
Web Ontology Language (OWL)
Ontologies and Rules in F-Logic
Exchange of rules over the Web: RuleML

vV v vV VvV V. VvV VY

Semantic Web Services
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Semantic Web Technologies

[ Ontologies

Ontologies

Formal
explicit specification of a
shared

conceptualization

vV V.V v Yy

of a domain.
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Semantic Web Technologies

L Ontologies

Ontologies I: Formal Ontologies

Meaning of ontology is unambiguous;
avoids misunderstanding;
specification using formal language:

enables reasoning: making implicit information explicit:

vV v v v Yy

Hampers consensus
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Semantic Web Technologies

L Ontologies

Ontologies IlI: Explicit specifications

» Make domain assumptions explicit

» for reasoning,

» for clarifying understanding of domain.
» Minimal ontological commitment

» Too much explicit = no consensus

» Too little explicit = ontology unusable

» Minimal ontological commitment = “make as little as explicit
as possible, while keeping ontology useful”.
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Semantic Web Technologies

L Ontologies

Ontologies Ill: Specification of a shared conceptualization
of a domain

» Domain: specific part of the world
» Conceptualization

» Forming idea of domain
> in the minds of people

» Shared among its users
» facilitates accepting the ontology.
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Semantic Web Technologies

L Ontologies

Classes, Properties, Instances, Axioms

» Classes

» Grouping of individuals

» with common properties

» cf. UML

» Intentional classes

» e.g. Persons, Cars, Universities,
» Relations

» Connections between individuals

» May be attached to classes

» e.g. hasName, hasChild, hasColor, owns,
» Individuals

» Objects in the domain

» May be instances of classes
» Axioms

» Additional statements about the domain

» Specified in logical language

> e.g. “hasName has one value”
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Semantic Web Technologies

L Ontologies

Ontologies

Form the backbone of the Semantic Web,
define the basic vocabulary for the annotations,
enable reasoning with background knowledge,

based on formal languages,

vVVvYy Vv VY

interweave meaning for

» humans and
» machines,

» are shared.
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LResource Description Framework

Semantic Web Layer Cake

OWL Rules

Signature

—

Q
—
©
Q

n

Namespaces
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Semantic Web Technologies
LResoulrce Description Framework
L RDF Concepts

Principles of RDF
> Resources (identified by URIs)

» A URI identifies a resources, but does not necessarily point to
it
» Correspond to nodes in a graph
» E.g. http://www.w3.org/, http://example.org/#john
http:
//www.w3.0rg/1999/02/22-rdf-syntax-ns#Property
> Properties (identified by URIs)
» Correspond to labels of edges in a graph
> Binary relation between two resources
» E.g. http://www.example.org/#hasName
http://wuw.w3.0rg/1999/02/22-rdf-syntax-ns#type
> Literals
» concrete data values
» E.g. "John Smith", "1", "2006-03-07"
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Semantic Web Technologies
LResource Description Framework
L RDF Concepts

Principles of RDF (cont'd)

» Triple data model:

(subject,predicate,object)

Subject: Resource or blank node
Predicate:Property

Object: Resource, literal or blank node
Example:

vV vy vYyy

ex:father-of

(ex:john,ex:father-of,ex:bill)
» Labeled, directed graphs

» Nodes: resources, literals
> Labels: properties
» Edges: statements
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Semantic Web Technologies
LResource Description Framework
L RDF Concepts

Resources

» A resource may be:
» Web page (e.g. http://www.w3.org/)
» A person (e.g. http://www.debruijn.net/)
» A book (e.g. urn:isbn:0-345-33971-1)
» Anything denoted with a URI!
» A URl is an identifier and not a location on the Web
» RDF allows making statements about resources (meta-data):

» http://www.w3.org/ has the format text/html
» http://www.debruijn.net/ has first name Jos
> urn:isbn:0-345-33971-1 has the author Tolkien
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e
Semantic Web Technologies

LResource Description Framework
LRDF Concepts

Literals

» Plain literals

» E.g. "blabla”

» Optional language tag, e.g. "Hello, how are you?" @en-GB
» Typed literals

» E.g. "hello"""xsd:string, "1"""xsd:integer

» Recommended datatypes: XML Schema datatypes

» Datatype mechanism extensible

» Type checking not in RDF

» Only as object of a triple, e.g.:

(<http://example.org/#john>,
<http://example.org/#hasName>,” John Smith” " "xsd:string)

=| “John Smith™xsd:string ‘
http:/example.org/#hasName
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Semantic Web Technologies
LResoulrce Description Framework
L RDF Concepts

Datatypes

» One pre-defined datatype: rdf:XMLLiteral
» Recommended datatypes are XML Schema datatypes, e.g.:
> xsd:string
> xsd:integer
» xsd:float
» xsd:anyURI
» xsd:boolean
» A datatype has (example is for xsd:boolean):

non

» Lexical space, e.g. {"0", "1", "true", "false”" }

» Value space, e.g. {T, F}

» Lexical-to-value mapping, e.g. {("true”, T), ("1", T), ("0",
F), ("false”, F)}
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Semantic Web Technologies
LResource Description Framework
L RDF Concepts

Blank nodes

» Blank nodes are nodes without a URI

» Unnamed resources
» More complex constructs

» Representation of blank nodes is syntax-dependent
» For example:

(<#john>,<#hasName>,_:johnsname)
(_:johnsname,<#firstName>," John" " "xsd:string)

(_:johnsname,<#lastName>," Smith" " "xsd:string)

#irstName “John"Mxsd:string

#hasName

HastName “Smith"Mxsd:string
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Semantic Web Technologies
LResource Description Framework
L RDF Concepts

Reification

» Reification: statements about statements

Mary claims that John's name is " John Smith”.

(<#myStatement>,rdf:type,rdf:Statement)
(<#myStatement>,rdf:subject,<#john>)
(<#myStatement>,rdf:predicate, <#hasName>)
(<#myStatement>,rdf:object,” John Smith")

(<#mary>, <#claims>,<#myStatement>)
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Semantic Web Technologies
LResource Description Framework
L RDF Concepts

RDF Vocabulary

» RDF defines a number of resources and properties
» We have already seen: rdf:XMLLiteral, rdf:type, ...

» RDF vocabulary is defined in the namespace:
http://www.w3.0rg/1999/02/22-rdf-syntax-ns#

» Classes:
rdf:Property rdf:Statement rdf:XMLLiteral rdf:Seq rdf:Bag
rdf:Alt rdf:List

» Properties:
rdf:type rdf:subject rdf:predicate rdf:object rdf:first rdf:rest
rdf:_n rdf:value

» Resources:
rdf:nil
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Semantic Web Technologies
LResource Description Framework
L RDF Concepts

RDF Vocabulary (cont'd)

» Typing using rdf:type:
(A, rdf:type,B)
" A belongs to class B”
» All properties belong to class rdf:Property:
(P,rdf:type,rdf:Property)
" P is a property"”

(rdf:type,rdf:type,rdf:Property)
"rdf:type is a property”
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Semantic Web Technologies
LResource Description Framework
LRDF Containers and Collections

RDF containers

» Grouping property values:

"The lecture is attended by John, Mary and Chris" Bag
"[RDF-Concepts] is edited by Graham and Jeremy (in  Seq
that order)”

"The source code for the application may be found at  Alt
ftpl.example.org, ftp2.example.org, ftp3.example.org”
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Semantic Web Technologies
|—Rescaun:e Description Framework
LRDF Containers and Collections

RDF Containers: Bag

"The lecture is attended by John, Mary and Chris”

ex:isAttendedBy
rdf:_3
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Semantic Web Technologies
|—Resource Description Framework
LRDF Containers and Collections

RDF Containers: Seq

" [RDF-Concepts] is edited by Graham and Jeremy (in that order)”

rdf:type
http://www.w3.org/TR/rdf-concepts/

rdf:_2

ex:editedBy
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Semantic Web Technologies
|—Resource Description Framework
LRDF Containers and Collections

RDF Containers: Alt

"The source code for the application may be found at
ftpl.example.org, ftp2.example.org, ftp3.example.org”

ex:sourceLocation
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Semantic Web Technologies
LResoulrce Description Framework
L_RDF Containers and Collections

RDF Containers

» Three types of containers:

» rdf:Bag — unordered set of items
» rdf:Seq — ordered set of items
> rdf:Alt — set of alternatives

» Every container has a triple declaring the rdf:type

» Items in the container are denoted with rdf:_1, rdf:_2,
... rdf:n

» Limitations:
» Semantics of the container is up to the application
» What about closed sets? How do we know whether Graham
and Jeremy are the only editors of [RDF-Concepts]?
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Semantic Web Technologies
|—Resource Description Framework
LRDF Containers and Collections

RDF Collections

"[RDF-Concepts] is edited by Graham and Jeremy (in that order)
and nobody else”

http://www.w3.org/TR/rdf-concepts/

ex:editedBy raf:first

rdf:rest

rdf:first

49/441



Semantic Web Technologies
LResource Description Framework
L RDF/XML Syntax

Semantic Web Layer Cake

OWL Rules

Signature

—

Q
—
©
Q

n

Namespaces
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Semantic Web Technologies
LResource Description Framework
L RDF/XML Syntax

URIs and Namespaces

» Uniform Resource Identifier (URI):

> Globally unique identifiers for resources
» Not necessarily resources on the Web (e.g. ‘urn:isbn:")
» Thus: it is possible to make claims about the same resource in
different locations!
» Namespaces: Syntactical space of XML names:
» < namespace, localname >
» Usually abbreviated using namespace prefixes:

prefix:localname, e.g. xs:integer
» Reused in RDF, but merely as abbreviations: xs:integer is

equivalent to
http://wuw.w3.0rg/2001/XMLSchema#integer and not

< “http://www.w3.0rg/2001/XMLSchema#", “integer” >

For more on XML, see Semantic Web Primer, Chapter 2

52/441


http://www.w3.org/2001/XMLSchema#integer

Semantic Web Technologies
LResoulrce Description Framework

L RDF/XML Syntax

RDF /XML

» Serializing RDF for the Web
» XML as standardized interchange format:
> Namespaces (e.g. rdf:type, xsd:integer, ex:john)
> Encoding (e.g. UTF8, iso-8859-1)
» XML Schema (e.g. datatypes)
> DTD entities (e.g. &xsd;)
> Reuse of existing XML tools:
» Syntax checking (i.e. schema validation)
» Transformation (via XSLT)
» Different RDF representation
» Layout (XHTML)
> Different XML-based format

» Parsing and in-memory representation/manipulation

(DOM/SAX)
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RDF /XML (cont'd)

(#john,#hasName, “John”)
(#john,#marriedTo,#mary)

<IENTITY ex “http:/example.org/#">
<rdf:RDF %
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" D
o
xmins:ex="http://example.org#">
<rdf:Description rdf:about="http:/fexample.org/#john”>
<ex:hasName>John</ex:hasName: D
<ex:marriedTo rdf:resource="&ex;mary’/> %
</rdf:Description>
-
</rdf:RDF> + g
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RDF /XML (cont'd)

ex:isAttendedBy

<IENTITY ex “http://exam|
<rdf:RDF
xmins:rdf="http://

<ex:isAttendedBy>
<rdf:Bag>
<rdf:li rdf:resource="&ex;John’
<rdf:li rdf:resource="&ex;Mal
<rdf:li rdf:resource="&ex;Chris’/>
</rdf:Bag>
</ex:isAttendedBy>
</rdf:Description>
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Conclusion

» Advantages:

» Reuse existing standards/tools
» Provides some structure for free (e.g. for containers)
» Standard format

» Disadvantages:

» Verbose
» Reconstructing RDF graph non-trivial
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Required reading

» Ontology Development 101: http://protege.stanford.edu/
publications/ontology_development/ontologyl01l-noy-mcguinness.html

» RDF Primer: http://www.w3.org/TR/rdf-primer/, Chapters 1-4

Further reading

» Semantic Web Primer, Chapters 1,2 and Sections 3.1, 3.2, 3.3.

» Berners-Lee, T.; Hendler, J.; Lassila, O.: The Semantic Web. Scientific
American, May 2001. http://www.sciam.com/article.cfm?
articleID=00048144-10D2-1C70-84A9809EC588EF21

» Jos de Bruijn: Using Ontologies. http://www.deri.org/
publications/techpapers/documents/DERI-TR-2003-10-29.pdf

» RDF Concepts and abstract syntax:
http://www.w3.org/TR/rdf-concepts/
» RDF/XML syntax specification:
http://www.w3.org/TR/rdf-syntax-grammar/
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