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Ontologiebeispiele im Uberblick

Top-Level Ontologien

o Basic Formal Ontology (BFO), General Formal Ontology
(GFO)

Standard Upper Merged Ontology (SUMO)
OpenCyc
WordNet

o O 0O 0O

Domanenontologien (Lebenswissenschaften)
o Gene Ontology (GO)
o National Cancer Institute Thesaurus (NCIT)

a ...



BFO / GFO

Basic Formal Ontology (BFO)

o Unterstltzung der Informationsintegration bei
wissenschaftlichen Arbeiten

o Hilfreich zur Entwicklung von Domanenontologien -
Sicherung von Konsistenz sowie Vermeidung von
Redundanzen

o 39 Klassen: http://purl.bioontology.org/ontology/BFO
General Formal Ontology (GFO)

o Integration von Objekten und Prozessen

a Informationen zu Zeit, Raum, Relationen, Rollen, ...
o 45 Klassen: http://purl.bioontology.org/ontology/GFO

BFO: http.//www.ifomis.org/bfo GFO: http.//www.onto-med.de/ontologies/gfo/
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SUMO

Standard Upper Merged Ontology
o Drei Teile
Upper Structural Ontology
Mid-level Base Ontology
Domain Ontologies: Wirtschaft, Transport, Geographie, ...

o Urspranglich nur generelle Konzepte - Erweiterung im
Laufe der Zeit

Sumo Structural Ontology
Base Ontology
SUMO: Set'Class Theory HNumeric Temporal Mereotopology
http://www.ontologyportal.org/ \

Graph Measure Processes +»Objects



OpenCyc / Cyc

Cyc
o Von ,encyclopedia®
o Aufbau einer umfassenden Ontologie und Wissensbasis fur
Allgemeinwissen (seit 1984)
o Teile frei verfligbar > OpenCyc, ResearchCyc
o Cycl sentences zur Wissensreprasentation
Unterscheidung von Individuen und Kollektionen
(#%isa #$BillClinton #$UnitedStatesPresident)
(#3genls #$Tree-ThePlant #$Plant)
(#$capitalCity #$France #$Paris)

Cyc: http.// www.cyc.com/cyc OpenCyc: http://opencyc.org/
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WordNet

Gruppierung englischsprachiger Worter in
Synonymmengen (synsets)

o Kurze, allgemeine Definitionen

o Semantische Relationen zwischen Synsets

o Unterscheidung von Substantiven (N), Verben (V),
Adjektiven (Ad)) und Adverbien (Av)

117.659 Synsets in Version 3.0
Relationen

o Hypernym/hyponym (Ober- / Unterbegriffe)
o Meronym/holonym (Teil-Ganzes)

o Antonym (Gegensatzwort)

a ...
WordNet: http.//wordnet.princeton.edu/



WordNet

WordNet Search - 3.1 WordNet Search - 3.1

Word to search for: |m|:|use Word to search for: |m|:|use |[ Search WordNet ]

Display Options: | (Select option to change  Display Options: | (Selectoption to changs) | [ Change ]

Key: "S" = Show Synset (semantic) rel Key: "S:" = Show Synset (semantic) relations, "WW:" = Show Word {lexical) relations
Display options for sense: (gloss) "an € Display options for sense: (gloss) "an example sentence”

Noun Noun
* = (n) mouse (any of numerous s ¢ S (n) mouse (any of numerous small rodents typically resembling diminutive rats
having pointed snouts and small « having pointed snouts and small ears on elongated bodies with slender usually hairless
tails) tails)
e 5 (n)shiner, black eye, mouse | o direct hyponym / full hyvoonym
e = () mouse (person who is quit * 5 (n) house mouse, Mus musculus (brownish-grey Old Woaorld mouse now a
* 5 (n) mouse, computer mouse | common household pest worldwide)
coordinates of @ cursor onyour o s 51 harvest mouse, Micromys minutus (small reddish-brown Eurasian
the bottom of the device is a ball- mouse inhabiting e.g. cormnfields)
much more room than a frackba e S inlfield mouse, fisldmouse (any nocturnal Old World mouse of the genus
Apodemus inhabiting woods and fields and gardens)
Verb s 5 (N nude mouse (a mouse with a genetic defect that prevents them from
growing hair and also prevents them from immunologically rejecting human
s S (v) sneak, mouse, creep, puss cells and tissues; widely used in preclinical trials)

¢ 5N wood mouse (any of various MNew World woodland mice)
o dirgct vpermyam finharited hyvoermvim | sistar fanm
o denvationally related farm
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Gene Ontology (GO) G O

Gene Ontology Consortium the Gene Ontology

o Entwicklung einer gemeinsamen Sprache zur Annotation
von molekularen Charakteristiken in Organismen -
Wissensaustausch

a Teilnehmer stellen GO-basierte Annotationen zur
Verfigung - Moglichkeit neuartiger Datenanalysen und
Zusammenarbeit

Projektziele:

o Management / Entwicklung der eigentlichen Ontologie
o Annotation von Genen / Genprodukien

o Tools / Werkzeuge fur den Umgang mit GO

Gene Ontology: http.//www.geneontology.org/
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‘ Verbreitung von GO
o F|yBase \§§§A B

]

ol The Wellcome Trust e
Sanger Institute ; el :

InterPro

11 AstraZeneca




Gene Ontology (GO)

Einteilung in drei Subdomanen

o Molecular Function (ca. 10.000 Konzepte)

Elementare Aktivitaten / Aufgaben, durchgefihrt von
individuellen Genprodukten

Bsp.: carbohydrate binding, ATPase activity
o Biological Process (ca. 20.000 Konzepte)

Biologisches Ziel realisiert durch eine Menge molekularer
Funktionen

Bsp.: mitosis, purine metabolism
o Cellular Component (ca. 3.000 Konzepte)
Ort oder Komplex (subzellulare Strukturen)
Bsp.: nucleus, telomere, RNA polymerase Il holoenzyme
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‘ Konzepte in GO

e s

——axon extension involved in axon guid:
axon regeneration in the peripheral n
catecholamine secretion
— cytoskeletal matrix organization at aci
gamma-aminobutyric acid secretion
B— glial cell proliferation
E14-6 Schwann cell proliferation
+—6 Schwann cell proliferation i
glutamate secretion
BE— mesenchymal cell development
B4 neural crest cell development
40 neural crest formation
—— mesenchymal cell fate commitment
microglia differentiation
— nerve terminal

neural crest cell differentiation 3
E— neural plate development v
— v
©lep 3¢ 00 @ % Fp
Classes L
Relations
Obsolete

multicellular organismal
development

biological_process

_a

cell differentiation

is_a

neural tube development neural crest cell differentiation

E)art of

epithelial to mesenchymal
transition

part of neural crest cell development
A

part of

neural crest formation
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National Cancer Institute Thesaurus (NCIT)

NCI Thesaurus NClthesaurus

o Referenzterminologie des NCI
o Krebsbezogene Themen flr kollaborative Forschung
o Ca. 90.000 Konzepte organisiert in 20 Hauptkategorien
Anatomie
Genprodukte
Krankheiten
Medikamente

o Konzeptinformationen
Bevorzugter Name, Synonyme, Definitionen, ...

NCI Thesaurus: http.//ncit.nci.nih.gov/ncitbrowser/
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Annotation — Motivation

Informationsflut in den Lebenswissenschaften

Zehntausende Gene und gen-regulatorische Elemente (in versch.
Spezies)
Zahlreiche Interaktionen in komplexen molekularen Netzwerken

Millionen von Publikationen : W, oo sute
( :a*%,
@j‘} § A .I ‘ :

w0 z
Proteasome L ot SRR, ARK
* dtf/%t —— _A> ,(_;3\‘9 cﬂ R
2 Antigenic
o ; AAZ WK Pepiides (VS
\‘ “ﬂ; LAP o \ i
. =
ot v Pl =
insic Protein: ’U‘&“Q %
.
BH eve
’)A e i
Fig. 1. Processing Pathway of Antigenic Peptides Presented to MHC Class | Molecules
Z uo rd nun g Hattori A, Tsujimoto M.: Processing of antigenic peptides by aminopeptidases. Biol Pharm Bull., 2004

o der Funktionen, Prozesse, Interaktionen zu biologischen Objekten
o der enthaltenen Themen zu Publikationen
d

- Nutzen maschinenverstehbarer Annotationen
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Begriff Annotation

Annotationen dienen der semantischen Beschreibung

der Eigenschaften von Objekten

o Erfassung von Metadaten

o Maoglichst einheitlicher Gebrauch der domanenspezifischen
Begriffe

o Assoziationen eines zu beschreibenden Objekts zu den
Begriffen eines Vokabulars bzw. den Konzepten einer
Ontologie

Genprodukte, Gene in Lebenswissenschaften mit
zugeordneten Funktionen

Produkte in Online-Shops annotiert mit ihren Eigenschaften

. @



Arten von Annotationen in den
Lebenswissenschaften

- Biologische
Objekte (Gene,
Proteine, ...)

- Pathways,

=, Netzwerke

Annotation

Fatimating

tions by

IR

fra MR MR e

Annotation von

Experiment- : : Annotation von o
Annotation biologischer Publikationen Kinischen
Obijekte / : : Dokumenten
MIAME, (indexing)
MGED Pathways MeSH. GO ICD, SNOMED,
GO, KEGG, ... ‘ LOING,...
MIAME Minimum Information About a Microarray Experiment |CD International Classification of Diseases
MGED Microarray Gene Expression Data SNOMED  Systematized Nomenclature of Medicine
KEGG Kyoto Encyclopedia of Genes and Genomes LOINC Logical Observation Identifiers Names and Codes
MeSH Medical Subject Headings NCIT NCI (National Cancer Institute) Thesaurus
17
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Allgemeines Annotationsmodell

Ontologie Ontologie
O] = (C, R) O2 = (C, R)

Annotation-Mapping
(S/ OII A)

Annotation-Mapping
(S/ OQ/ A)

Instanzquelle

S=1

C Menge von Konzepten

R Menge von Relationen

| Menge von Instanzen/Objekten

A Menge von Annotationen / Korrepondenzen

Annotation a=(i,c), acA, iel, ceC
object _id - concept _id
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Beispiel: GO Annotationen

= Assoziation eines Proteins zu einem/r bestimmten
biologischen Prozess / zellularen Komponente /
molekularen Funktion

Antigenic Peptides /
Precursors

ER \ ﬁ‘}g&ﬁ ‘QV‘
AP Process: peptide transport }
<+ WY
LTAR2
/ ‘V{ﬁ* meterodimerizaﬁon activity 1

Component: is integral to membrane J
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Beispiel: GO Annotationen
UniProtKB/Swiss-Prot entry Q03518

Note: most headings a

Entry informatior Mi& e

Entry name

Home = Human

Primary accession Transcript-hased displays
Secondary access [ Tfanscript summary
Integrated into Swi

Sequence was las! &

Annotations were |
Name and origin

Protein name
Synonyms

Ontologies

GO

O

~ Exons (11)
~ Supparting evidence (28
- Seguence

:r cOMA

— Pratein

El External References

[~ General identifiers (35)
[~ Oligo probes (16)
~ Gene ontology (24)

El Genetic Yariation

fr Population comparisan
= Comparison image

=l Pratein Infarmation

- Pratein summary
[~ Domains & features (36)
~ “Warlations [18)

~ External Data

GO E D History

(ETON!

e

- Transcript history
~ Protein histary
~ Export transcript data

EMBL-EBI ::° 32

EEl > Databazes * GuickG0
4 Home Help Downloads @) Your selection (0 termsiy

TAP1 Homo sapiens Q03518

Accession Q03518

Gene TAP1

Taxonomy Homo sapiens
Description Antigen peptide transporter 1

Annotation

[ EBI Groups [ Training

Help: filtering, analyzing and downloading annotation

Columns:

HFitter:

Advanced search

Statistics:
H view

[ Industry

| About Us

o ailDatabases v EnterTetrere [l
searg All Databases w | Enter Text Here Go Advanced Search

[ Help

Give us
feedback

Site Index [N S

DH jIn] Alt |Symhbol  Taxon |Ev Go D GO Term name
Any Q03518 Any Any | Any
1 1 7 33
1-25 = bookmark this annotation set
BLAGESS
UniProtkBrSwizs-Prot Q03518 TAP1 9606 |EA §GO:0055085  transmembrane transport
UniProtkBrSwizs-Prot Q03518 TAP1 9606 | |EA §GO:0055085  transmembrane transport
UniProtkBiSwiss-Prot Q03518 TAP1 9606 |IEA §GO:0006810  transport
UniProtkBrSwizs-Prot Q03518 TAP1 9606 | IMP § GO:O046967 cytosol to ER transport
UniProtkBrSwizs-Prot Q03518 TAP1 9606 | IMP § GO:0015833 peptide transport
UniProtkBiSwiss-Prot 203518 TAP1 9606 |IEA §GO:0006810  transport
Function
UniProtkBrSwizss-Prot Q03518 TAP1 9606 MASHE GO0042605 peptide antigen binding
UniProtkBiSwiss-Prot 203518 TAP1 9606 |IEA §G0:0005524  ATP hinding
UniProtkBrSwizss-Prot Q03518 TAP1 Q606 | |EA §GO0042626  ATPase activity, coupled to transmembrane movement of substances
UniProtkBiSwiss-Prot 203518 TAP1 9606 |IEA §G0:0005524  ATP hinding
UniProtkBiSwiss-Prot Q03518 TAP1 9606 |IEA §G0:0005524  ATP hinding
UniProtkBiSwiss-Prot 203518 TAP1 9606 |IEA §GO:0016887  ATPase activity
UniProtkBiSwiss-Prot Q03518 TAP1 9606 |IEA §GO:0046978 | TAP1 hinding
UniProtkBiSwiss-Prot 203518 TAP1 9606 |IEA §GO:0016887  ATPase activity
UniProtkBiSwiss-Prot Q03518 TAP1 9606 |IPI §GO:0046979 | TAPZ hinding
UniProtkBiSwiss-Prot 203518 TAP1 9606 |IPI §GO:0046979  TAPZ hinding
UniProtkBrSwizss-Prot Q03518 TAP1 9606 |EA § GO00468982 pratein heterodimerization activity
UniProtkBiSwiss-Prot 203518 TAP1 9606 |IPI §G0:0005515  protein binding
UniProtkBiSwiss-Prot Q03518 TAP1 9606 |IEA §G0:0005524  ATP hinding

20
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Beispiel: MeSH Annotationen

::I Howe Tao IEI

- Limits  Advanced search  Help
PUbwed.g’OI! Search:  FPubhed v
1.5, Mational Library of Medizine | |m Clear

Mational Institutes of Health

Display Seftings: [+ Abstract Send to:

BC Bioinformatics. 2003 Aug 13,10:250.
OnEX: Exploring changes in life science ontologies.

Harung M, Kirsten T, Gross A Rahm E.
Irterdizciplinary Certre for Bicinformatics, University of Leipzig, Hartelstrasse 16-18, 04107 Leipzig, Germany. hartungi@izhi.uni-leipzic.de

Abstract

BACKGROUMD: Mumeraus ontologies have recently heen developed in life sciences to support a consistent annotation of biological objects, such
as genes or proteins. These antologies underlie cantinuous changes which can impact existing annotations. Therefore, it is valuahle for users of
ontologies to study the stahility of ontologies and to see how many and what kind of ontology changes oceurred. RESULTS: We present OnEX
(ontology Evolution EXploren a systerm for exploring ontology changes. Currently, OnEX provides access to about 560 versions of 16 well-known life
science ontologies. The system is based an a three-tier architecture including an ontology version repasitory, a middleware componeant and the
OnEX weh application. Interactive workflows allow a systematic and explorative change analysis of ontologies and their concepts as well as the
semi-autornatic migration of out-dated annotations ta the currentwersion of an ontalogy. COMCLUSION: OnExX provides a user-friendly web interface
to explore information about changes in current life science ontologies. 1t is available at hitp it izbi.defones,

PMID: 19675926 [PubMed - incexed for MEDLINE]  FMCID: PMC2746516  Free PMC Article

(=) Publication Twpes, MesH Terms

Publication Types:
Research Support, Mon-U S, Gov't

MeSH = Medical Subject Headings

MeSH Terms:

Computational Biology/methods™
D al
zene Expression Profiling
Internet
3
User-Computer Interface

“Yocabulary, Controlled

LinkOut - more resources



Qualitat von Annotationen

= Annotationen kdnnen auf unterschiedlichste Art und
Weise entstehen
o Erfassung weiterer Metadaten zu Annotationen
= Herkunft (provenance) - Evidence Codes
= Kurator, Datum, Methode, Quelle, Referenzen, ...

o GO Evidence Code (EC) Taxonomy

T

All ECs

_—

Manually assigned (man)

Automatically

assigned (auto)

Obsolete
(obs)

Experimental(| Author Statement Curator Computational
(exp) (auth) Statement (cur)||Analysis (comp)
IC N

* http://www.geneontology.org/GO.evidence
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‘ Klassische Informationssuche

GO'\ 181(’: golf yvor 2000 n -

Search About 43 300 000 results (0,22 seconds) e\
4t En::fl:lrar:.:"a.v
Everything GOLFEMNTYWICKLUNG | Golfer, Clubs und Platze von 2000 bis 2009 |
e golf.de - o .
waewy. golf de/dogwistatistiken. cfm?objectid. .. - Translate this page
hlaps 27, Jan, 2010 = GOLFENTWICKLUNG: Golfentwicklung, Golfer, Clubs und Platze von _ -
2000 bis 2009.
Wideos
VW Golf 1Y —Wikipedia
MMews

dewikipedia orghwikitnMN Golf I - Translate this page
Shopping 2000: Einfithrung 1.6 16% mit 105 PS5, 2.3 %5 20% mit 170 PS und 1.9 TDI PD mit ....
Der erste Golf R32 entstand als geplante limitierte Auflage won 5000 Autos ...

flare _ - ’
Golf von Maorbihan — Wikipedia
de wikipedia. orgéwiki/Golf_wvon_Morbihan - Translate this page

Leipzig - Block all de wikipedia.arg results ':'":

Der Golf von Morbihan (franzdsisch

Change location

| Show rore results from wikipedia. o
Show search tools ) .

Golf 2000 Angebote bel mobile.de

suchen.mobile.de/autofalkswagen. golf 2000 html - Translate this page

mobile.de; Golf 2000 kaufen. Finden Sie eine “ielzahl won glnstigen Angeboten bei
mobile.de - Deutschlands gréter Fahrzeugmarkt.

olkswagen Zubehdr Shop - Kleiderbigel, Chrom 00V0E1127

wiwy volkswagen-zubehoer-shop.ded. ‘homestage. . - Translate this page

Bora (Ad4) won 1999 bis 2005, Bora War, (A4) von 2000 bis 2004, Eos ab 2006, Eos GP
ab 2011, Fox ab 2005. Golf (A3) von 19532 bis 1997 Golf *Yar. (A3) von ...

Segeln im Golf von Korinth

wiwy, fi-yachting. de/greecede htm - Translate this page

Arm Ende des Kanals bei der Durchfahrt von Ost nach West erreicht man die Stadt
Karinth. ¥Wir sind mit westlichem Kurs auf den Golf von Korinth hinausgesegelt ...

Keyword-Suche
oftmals mit nicht
relevanten
Ergebnissen
o Bedeutungs-
unterschiede
o Homonyme
o Unterschiedlicher
Kontext
Keyword-Suche
findet nicht alle
relevanten
Ergebnisse

o Synonyme

o Fehlende
Kontextprazisierung

23
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Semantische Suche

= Suchmaschinen — Document Retrieval
o Eingabe:

,-/on 2000"

Nachfrage zu Golf:
(1) PKW, (2) Sportart, (3) Geographie, ...
- Verfeinerung: PKW

24 @




Semantische Suche

= Suchmaschinen — Document Retrieval
o Eingabe: ,Golf von

« Name: Volkswagen Golf
« Kategorie: Auto

« Baujahr

« Tech. Parameter
« Hubraum
« Leistung

Nachfrage zu 2000:
Baujahr oder technischer Parameter
-> Verfeinerung: Baujahr

Wissenreprasentation
(Ontologie, Linked Data)
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Semantische Suche

Suchmaschinen — Document Retrieval

o Generelle Probleme
Korrekte Interpretation der Suchphrase (Keywords)
Korrekte Identifikation von Entitaten
Automatische Disambiguierung
Usability
Personalisierung

26



Semantische Suche

Suchmaschinen — Fact Retrieval

o Eingabe in Suchmaschine: ,Welche Flughafen gibt es in
Berlin?“ (airports of Berlin)

& WolframAlpha sz

Enter what you want to calculate or know about: = Examples =2 Random

|§ airports of berlin = |

Azsuming Berlin (Germany) | Use Berlin (Connecticut, USA) or | more = instead

Input interpretation:

airports in Berlin

Result:

Berlin—Schinefeld Airport

Berlin Tempelhot Airport

Berlin—Tegel Airport



' GOPubMed

= Klassifikation von PubMed-Artikeln unter Verwendung von
GO und MeSH

nubmed ~ Home Go3R GoGene Goweh Help
RURATIE FTAPT binding
my search y 944 documents semantically analyzed

what 3 »3«#0%%

L Top Terms
ATP-Bincing Cassette Transporters [903] '+ to p au thor
TAP complex [627] '«
TAP hinding [723]
TAPT binding [449] '+ documents
suppression by virus of MHC class | cell surface o
Antigen Presentation [B03]

TAP2 hinding [302] '«

statistics

Aflatoxin G1 reduces the molecular expression of HLA-I, TAP-1 and LMP-2 of adult esophageal epithelial cells in vitro.

antigen processing and presentation [554] E; R Li 7 etal FMD: 20381997 Related Aticles
Histocompatibilty Artigens Class | [526] - = ’ .
Melor Histocompatibilty Complex [401] ' Fal | Journal: Toxicology letters, Yol 185 (3-3): 168-73, 2010
~ more =3 (AF) are the in with the carci ic effect produced by the fungi like Aspergillus flavus, including AFB(1), B(2), G(1), G(2), M{1), and g0 an.
B K”°""'e:9‘;5“e[ﬂnﬁ] @ affiliation: Departrment of nutrition, The First Attached Hospital, Hebei Medical University, Shijiazhuang, China. Zengningli@hebmu edu.cn
natomy
Biological Sciences [939]
hiological_process [540]

The CRAL/TRIO and GOLD domain protein TAP-1 regulates RAF-1 activation.

Q. Johnson, KG, etal.
|# Journal: Developmental biology, Yol. 341 (2 464-71, 2010

cellular_component [S00]
Chemicals and Drugs [944]
Diseases [505]
Geographicals [70]

Health Care [504]
molecular_function [354]
Mamed Groups [262]
Natural Sciences [832] E Order related Antibodies online: 2ntiEphB2 antibody (ABINZ17ED1), SerineThreonine Protein Kinase RAF RAF1T Human antibody (ABIN209203)
Qrganisms [935]

Proteins [904]

Psychiatry and Psychology [91]
Technigues and Equipment [FEE]
Technology, Industry, Agricutture [52]

PMID: 20230813 Related Aricles

The activation of the protein kinase Raf atthe cell membrane is a critical step in cell signaling during developrnent, butthe rmechanisms thatregulate Raf activity remain incompletely defined.

B % g

@ Affiliation: Department of Developmental Biology, Washington University School of Medicine, St. Louis, MO 63110, USA

Down-regulation of HLA class | antigen in human papillomavirus type 16 E7 expressing HaCaT cells: correlate with TAP-1 expression.
2‘ Li, W, et.al PhiD: 20134267 Related Aricles

[ Journal: |nternational jourmal of gynecological cancer : afficial journal ofthe International Gynecological Cancer Society, Vol 20 (3); 237-32, 2010

who
OBJECTIVES: High-risk human papillomaviruses (HPYs) are the major causative agents of cervical cancer, and the E6 and E7 genes encode the major HPY oncoproteins

B W g o

T AN Authors

8 i oo i U @ Affiliation: Department of Clinical Laboratory, Chinese Ministry of Education and Chinese Ministry of Health, Qilu Hospital, Shandeng University, Jinan, China.
5 Ind specific: ai g

BhELs Structure and function of the GINS complex, a key component of the eukaryotic replisome.

A Machieill 54
[ Journal: The Biochernical journal, Vol 425 (3): 489-500, 2010

(] Earth [344]

PMID: 20070258 Related Aticles
=] All Journals [944]

when
High-fidelity chromosomal DNA replication is fundamental to all forms of cellular life and requires the complex interplay of a wide variely of essential and non-essential protein factars in a spatially and temporally

co-ordinated manner.

B g o

|~
| »
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Linked Data

= Linked Open Data (LOD) bezeichnet im WWW frei
verfligbare (RDF)-Daten
o Per URI identifiziert - direkt via HTTP abrufbar
o Verweis auf andere Daten via URI moglich

DBpedia




‘ LOD (September 2011)
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Beispiel BBC Music

Formed |

Biography

=]

nded 2010.

rose t
oducer Jahn

PLAYED MosT o EIEE
RADIC |

Share This Page 3sofar
< Share facebook | Ewitter

BBC Music Showcase

BBC MUSIC SHOWCASE

Watch and listen to exclusive music clips

Latest Tracks Played On The BBC

The Living Daylights
BBC 2 | KEN BRUCE 3111002011

Take On Me
BEC R 2 | PICK OF THE POPS 1

Foot Of The Mountain
BBC 0 2 | KEN BRUCE 171052011

The Sun Always Shines On TV
BEC 2 | KEN BRUCE 2 011

Hunting High & Low
BEC 2 | JERENTY VINE 0




BBC Music

Was ist das Besondere?

a

o 0O O O O

aaaaa

Informationen werden aus externen, offentlich verfugbaren
Daten automatisch aktuell zusammengestellt (Wikipedia,
MusicBrainz, ...)

Kein Screen Scraping der Website

Kein spezielles API

Daten liegen im (Semantic) Web als Linked Open Data vor
Zugriff Gber gewohnlichen HTTP Request

Daten immer hoch aktuell, kein manueller Eingriff notig
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‘ BBC Music als RDF

— <rdf: RDF>
— <rdf:Description rdf: about="/rnusic/artists/ 7 364 deab-cala-48e3-bel1-b44ad0d 19697 rdf">
<rdfs:label>Description of the artist a-ha</vdfs:label>
<foaf:primaryTopic rdf:resource=""music/artists/7 264 dead-ca%a-48e3-be01-bA4ad0d 1983 Htartist" >
<frdf:Description=
— <mo:MusicArtist rdf: about=""music/artsts/7 364 deab-ca%a-48e3-bel1-bddadd 1 389 Ftartist" >
<rdf:type rdf:resource="http /fpurl crglontologymolusic Group"f=
<foaf:name>a-ha</foaf:name=>
<ov:sortLabel>a-ha</ov:sortLabel~
— <bio:event>
— <hbio: Birth>
<hio:date vdf: datatype="http/fwrwrw w3 org/200 1ML E chema#date Time "> 1983 </bio: date>
</bio: Birth>
</bio:event>
<foaf:page rdf:resource="/music/artists/ 7364 deat-ca%-48e3-bel1-b4dad0d 19857 html" >
<owl:sameAs rdf:resource="http//dbpedia crgfresourcelA-ha"l>
<mo:musicbrainz rdf:resource="http /musicbrainz. orglartist/7 364 dead-cafa-48e3-be0 1-bddad04 19897 htmnl"/>
<mo:image rdf:resouwrce="http/fstatic. bbc. coul'music/images/artists 2342 122/7 364 deab-caPa-48e3-be0 1 -bddad0d 19897 pa'i=
<foaf:homepage rdf:resource="http:/fwwwa-ha com"/=
“mo:wikipedia vdf:resource="http fen wikipedia orgfwial 4 -ha'l=
<mo:imdb rdf:resource="http /fwrwwimdb commamenm2 165250/ =
<mo:myspace rdf:resource="hitp /fwwwmyspace. comfaha'l>
<mo:member rdf:resource="music/artists/ 1ac73985-2cfa-433a-abf8- 37 24 80e 87 1 7 Sartist" >
<mo:member rdf:resource="musiclartists/ 2093207 d-ch 63 -4759-866h-5ac T 2cFeb d3#artist ">
<mo:member rdf:resource="music/artists/Nef9%4cd -4ad 1 -4adB8-9cf4-95c04 19015 D#artst" =
— <foaf:made>
— <mo:Record>
<de:title=25 {disc 1)</de:title>
<mo:musichrainz rdf:resource="hitp /fmusichrainz crgirelease/27aeBh3f-adf8-408c-bbie- 1bde2d56b 37 html" >
<rev:hasReview rdf:resource="/rusic/reviews/qrd 3#revew" >
</mo:Record>
=/foaf:made>
— <foaf:made>
— <mo:Record>
<dc:title=Foot of the Mountain</de: title >
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Linked Data Grundkonzept

Aus dem Netz von Webseiten soll ein Netz aus Daten
entstehen

.4 Regeln® von Berners Lee

1. Use URIs as names for things

2. Use HTTP URIs so that people can look up those names

3. When someone looks up a URI, provide useful
information, using the standards (RDF, SPARQL)

+. Include links to other URIs, so that they can discover more
things.

Linked Data Design Issues: http.//www.w3.org/Designlssues/LinkedData.html

e @



Regel 1

= Eindeutige URIs als Bezeichnung fir Objekte

Matterhorn

http://dbpedia.org/resource/Matterhorn
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Regel 2

HTTP URlIs far Lookup

About: Matterhorn

http://dbpedia.org/resource/Matterhorn

e

: _ ¢ e ; 2 \ =
An Entity of Type : natural place, from Named Graph : hittp:fdbpedia org, within Data Space : dbpedia.org [BFEdB

The Matterhom (German), Monte Cervino (ltalian) or Mont Cervin (French), is a mountain in the Pennine Alps on the border between Switzerland and ltaly. s summit is 4,478 metres (14 B30 fi) high, making it one of the highest peaks in
the Alps. The four steep faces, rising above the surrounding glaciers, face the four compass points. The mountain overlooks the town of Zermatt in the canton of Valais to north-east and Breuil-Cervinia in the Aosta Yalley to the south.

Property
dbpedia-owl:abstract

Value

The Matterhorn (German), Monte Cerino (ltalian) or Mont Cervin (French), is a mountain in the Pennine Alps on the border between Switzerland and ltaly. Its summit is 4,478 metres (1:
of the highest peaks in the Alps. The four steep faces, rising above the surrounding glaciers, face the four compass points. The mountain overlooks the town of Zermatt in the canton of
Breuil-Cervinia in the Aosta Walley to the south. The Theodul Pass, located at the eastem base of the peak, is the lowest passage between its north and south side. The Matterhorm was
be climbed and its first ascent marked the end of the golden age of alpinism. It was made in 1865 by a party led by Edward Whymper and ended tragically when four of its members fell
descent. The north face was not climbed until 1931, and is amongst the six great north faces of the Alps. The Matterhorn is one of the deadliest peaks in the Alps: from 1865 — when it
500 alpinists died on it. The Matterhorn has become an iconic emblem of the Swiss Alps and the Alps in general. Since the end of the 19th century, when railways were built, it attracte
climbers. Each surmmer a large number of mountaineers try to climb the Matterhorm via the northeast Harnli ridge, the most popular route to the surmmit.
El Monte Cervino, Matterhorn o Mont Cervin es posiblemente la montafia mas conocida de log Alpes por su espectacular forma de piramide, miltiples veces reproducida. Esta localizac
[talia. Queda encima de la ciudad de Zermatt en el cantdn del %alais al noreste y Breuil-Cervinia en el Walle de Aosta al sur. Su cumbre de 4.478 metros es una de las mas altas de los
Mlatterhorn on vuorenhuippu Etel3-Sveitsised, talian rajalla, Yalais'n Alpeilla, Monte Rosasta lanteen. Sen korkeus on 4 478 metnid. Matterhorn on Euroopan tunnetuimpia vuaria Ja suos
Jylhdn hammasmaisen muotonsa ansiosta. Lahimmat kylat ovat Sveitsin puolella Zermatt ja ltalian puolella BreuikCervinia. Ensimmaisen nousun teki Edward Whymper seurueineen 14.
suklaan kolmion muotoiset palaset vittaavat Matterhamin muaotoon, Ja pakkauksissa on myds Matterhornin kuva.
Il Cervino & una montagna delle Alpi alta m. 4 478 s.l.m. E situato nelle Alnpi Centrali, sullo spartiacque tra [ltalia e 1a Svizzera, lungo la catena delle Alpi Pennine dalla guale si erge isol
sovrastando i paesi di Breuil-Cervinia in talia e di Zermatt in Svizzera. E caratterizzato dalla particolare forma piramidale molto pronunciata.
o w o 01080416 Cervinia. jpg 4 B U 7 {HHE RAZE = 9 B =@l & Mattethorn, © Cening # 2 L% 4 —~ . @ Mont Cervin 3 - 205 » W F7203 Le Cenin gL - #9172
ol EFmizd A7om. AA AL AV FOERICEEL. A4 ABICE Y 2wy b A4 H0F B CBrevil-Cervinia MBETR#H S, vo H - R B IHBFR. F A
Tmatt] 2. [UIBEFT Thom] WHEL T B,
De Mattethorn is één van de bekendste bergen ter wereld. De berg is 4473 m hoog, gelegen in de Walliser Alpen, op de grens van Zwitserland en ltalié. De foto rechts is genomen ten ni

hdrttowbhnrn wannit het fanvicticehe Taeenatt in Tuitendand Dama baet uan de boes e bet kalondets bot i ann corabaal vnoe Tusiteaelnnd seosavdon fae de Balinanen Lant liot bt fonnane
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Regel 3

Nutzvolle Informationen bei Lookup

rdf:type m ol Thing
n dhpediz-owl:Mountain
m hitp:/fschema. org/Mountain
m yvago:MountainsOfltaly
n yago:MountainsOfSwitzerland
m yago:Mountain 09353303
n dhpediz-owl:MaturalPlace
n dbpedia-owl:Flace
m httpffschema org/Flace
n yago:Mountains0fTheAlps
m gml:_Feature
m yago:MountainsOfAostah/alley
m yago:MountainsOfvalais
m http:ffumbel argfumbelfre/Mountain
m hitp:ffumbel argfumbelfrc/Location_Underspecified
m yagonternationalbountainsOfEurope
m yago:Pennineflps
rdfs:label = Matterhorn
m Cenino
® Mlatterharn
m Cervin
: = Cening
geo:geometry n POIMTIY BSE3S 45 9764) R
geo:lat m 45 976337 (xsd:float) m Matterhom
n
geo:long m 7 B58333 (xsd:float) - nggmm
® Mlatterharn
= Matterhaorn
» MatTepxopH
n BigiEilg
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Regel 4

Links zu weiteren Ressourcen (,semantische
Umgebung®)
o In Datenquelle selbst

dbpedia-owl:firstAscentPerson dbpedia: Edward Whymper
dbpedia:Douglas_FHobert Hadow
dhpedia:Lard_Francizs_Douglas
dhpedia: Charles_Hudson_(climber)

dbpedia:Michel Croz
dbpedia-owlfirstAscent Year 1865-01-01 00:00:00 (xsd:date)
dbpedia-owl locatedinArea n dhpedia:ltaly

dbpedia-owl:mountainRange » dbpedia:Pennine_Alps
dhpedia-owl nationalTapographiceystemMapiumbens Swisstopa 1347 Matterhorn
dhpedia-owl parenthountainFeak » dhpediayyeisshorn

o Zu anderen LOD Datenquellen

owl samebs m http:Hlinkedgeodata. orgdftriplify/node/2060b56064+#d
m thase:Matterhorn
m http:/faws. geonames. org/2Ba57 257
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Zusammenfassung

Beispielontologien

o Top-Level vs. Domanenontologien

Ontologien zur Annotation

o Semantisch eindeutige Beschreibung von Objekten

o Zahlreiche Vorteile (z.B. Suche, Wissensaustausch, ...)
Semantische Suche

Linked Data

o Ontologien zur Gestaltung eines Web of Data

o Designprinzipien
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