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Ontologies in Computer "
Science et s

* An ontology defines a domain of interest

— ... in terms of the things you talk about in the domain, their attributes, as
well as relationships between them

« Ontologies are used to

— Share a common understanding about a domain among people and
machines

— Enable reuse of domain knowledge

ontology vocabulary

microformat  conceptual graph class relationship entity type
thesaurus slot p:articular object. instance
schema universal attribute association
classification individual - PIOPEITY role

semantic network

| glossary taxonomy
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Classical ontology
engineering process

(uonenen3) 1sa1

uonisinboe abpajmouy

Requirements analysis

motivating scenarios, use cases, existing solutions,
effort estimation, competency questions,
application requirements

Conceptualization

conceptualization of the model, integration and
extension of existing solutions

Implementation

implementation of the formal model in a representation
language




Example: Project Halo ---7707

Knowledge acquisition from text == |
(books) :
Professional and crowdsourced

annotation — —

Question analysis and answering | - - i k

through a combination of NLP and|| - * Ao — B =
reasoning techniques — = —

What is the relationship between plant cells and photosynthesis|

CAMPEELL
BIOLOGY . ' S
define Defing cellular respiration
structure  What is the structure of 2 chleroplast?

function YWhat is the function of a plasma membrane in 3 eukaryotic cell?

compare What are the differences between chleroplasts and mitochondria?

relate If the chloroplasts were removed from a plant, what events would be affected?

search Search book for photosynthesis

Images from http://www.projecthalo.com and http://www.inquireproject.com/



http://www.projecthalo.com/
http://www.inquireproject.com/

More examples

Watson is improving |

financial planning.

Financial firms will put Watson to work, helping
planners offer smarter recommendations.

Learn more

2 Words & Linguistics
» People & Hiztory

» Culture & Media

# husic

» Flaces & Geography
# Earth Sciences

o Wieather & Meteorolooy

» Transportation
» Unitz & Measures

‘ } » Dates & Times

2 Money & Finance

Ni— e o R

EdUcational Cu tlum for the usage Linked D

Music Acts

get information about 5 music act
Worra®

pink floyd
Green Day

Gladys Knight & The Fips

request specific information about & music act

when did the Beatles break up?

compare music acts

avanescence vs bee gees
ABBA, Fleetwood Mac, Lady Antebellum

wikipedia page hits for the Ralling Stones, Bob Dylan,
Lady Gaga

Music Albums

get information about 5 music album

white lighthwhite heat

Images from http://www.ibm.com/watson,
http://www.wolframalpha.com/examples/Music.html, http://www.apple.com



http://www.ibm.com/watson
http://www.wolframalpha.com/examples/Music.html
http://www.apple.com/

Semantic technologies are not THE solution to creating

Intelligent applications, but only one (essential) component

The Linked Data movement has promoted one approach to create
and publish semantic data

— They created momentum for the Semantic Web, as well as several useful data

sets

Rich knowledge representations can be extremely valuable, but
are costly to achieve

System

Induire
intelligent texthook

Wolfram Alpha
computational knowledge
engine

Siri
wirtual personal assistant

Google Search
index of world's infarmation

Scope

single texthook

curated data from "primany
sources”

emails, calendar, weather,
maps, movies, etc.

apen damain text on the weh

Inpn

simple English queries

weard phrases with
mathematical operators

WOiCe commands

kewwards and search queries

Resul

formatted data and relevant
texthook content

formatted data

performs tasks

weh documents

Core Technoloogy

syimbaolic Al

mMathematica

senice integration wia speech
dialog

statistical Al, FageRank

Table from http://www.inquireproject.com/
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Our scenario: the Linked Data EUCUDEEL
management life cycle

V
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http://wiki.lod2.eu/

L,Design for a world where Google is your
homepage, Wikipedia is your CMS, and

Exam ple: B BC humans, software developers and

machines are your users*

Home News port Weather iPlayer

Various micro-sites built and LION pureeaicor
maintained manually "

No integration across sites in
terms of content and metadata

Use cases

— Find and explore content on specific ¥ TR, oyl
(and related) topics A b L K e

— Maintain and re-organize sites

— Leverage external resources

Ontology: One page per thing,
reUSing DBpedIa and MUSiCBrainz
IDS, dlﬁerent Iabels Introduction

This ontology a Ims tp \dl g \mp\ cabulary for describing Version = Broa deast
p g ammes, It c ns), episodes b adca:
, broadca: t erv ces t It d I pme t was fu d d by the BBC

d h vily grounded on pre s programmes data modelling work
eeeeeeee

SCIENTIFIC CLASS!

Th do umett pg a first dr: ftA\IF edback on elther th
ontology or this welcomed! Feel tmlth author:

http://www.slideshare. net/reduxd/bevond the- polar bear
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http://www.slideshare.net/reduxd/beyond-the-polar-bear
http://www.slideshare.net/reduxd/beyond-the-polar-bear
http://www.slideshare.net/reduxd/beyond-the-polar-bear
http://www.slideshare.net/reduxd/beyond-the-polar-bear
http://www.slideshare.net/reduxd/beyond-the-polar-bear
http://www.slideshare.net/reduxd/beyond-the-polar-bear

Core ontology engineering .
activities in our scenario =~

 Find ontologies
« Select ontologies
« Adjust/extend ontologies

Popular activities we do not
consider here

— Requirements analysis

— Knowledge representation
— Ontology learning

— Ontology alignment

See previous summer schools
http://videolectures.net/eswc20

12 summer school/

This is not a tutorial about
— Ontology engineering tools e.g.,
Protége (see
http://protege.stanford.edu/)

— Ontology languages e.g.,
RDFS, OWL



http://videolectures.net/eswc2012_summer_school/
http://videolectures.net/eswc2012_summer_school/
http://videolectures.net/eswc2012_summer_school/
http://protege.stanford.edu/
http://protege.stanford.edu/
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FIinding existing ontologies . ainkibe

Linked Open Vocabularies: over 400 vocabularies, used in the LOD cloud
— http://lov.okfn.org
Protéegé Ontologies: several hundreds of ontologies, cross-domain
— http://protegewiki.stanford.edu/index.php/Protege_Ontology_Library#OWL _ontologies
Open Ontology Repository: life sciences and other domains
— http://ontolog.cim3.net/cqi-bin/wiki.pl?OpenOntologyRepository
Dumontier Lab: life sciences ontologies
— http://dumontierlab.com/index.php?page=ontologies
Tones: ontologies used mainly for testing purposes
— http://rpc295.cs.man.ac.uk:8080/repository/
OBO Foundation Ontologies: hundreds of life sciences ontologies, including
mappings
— http://www.obofoundry.org/
NCBO Bioportal: hundreds of medical ontologies
— http://bioportal.bioontology.org/
VoCamps
— http://vocamp.org/wiki/Main_Page



http://lov.okfn.org/
http://protegewiki.stanford.edu/index.php/Protege_Ontology_Library
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http://www.obofoundry.org/
http://bioportal.bioontology.org/
http://bioportal.bioontology.org/
http://vocamp.org/wiki/Main_Page

Linked Open Vocabularies "1 =

music Search
Filter by Domain 380 results in 43 vocabularies
W3C Rec (0) “ | music (voafVocabulary) score) 682
® City (6) rdfs:label Music Vocabulary
@ Data & Systems (2) dcterms:itle Music Vocabulary @en
® General (40) rdfs:comment A vocabulary, or music ontology, to descri.._be classical music and performances. C......es
@ Library (117) (categories) for musical works, events, in..__._sure to distinguish musical works (e.g. Opera......model to
@ Life (123) describe 2 musical work, its represe...... scores, etc) and a musical event to present .. »
® Market (2) determs:description A vocabulary, or music ontology, to descri...be classical music and performances.
® Media (9) " C......es (categories) for musical works, events, in......sure to distinguish musical works (e.g. Opera......model
Fit . to describe a musical work, its represe.._.. scores, efc) and a musical event to present ... @en
lter
by Type vann:preferrediamespacePrefix music
@ rafsClass (142) vann:preferredNamespaceUrni ___fwww. kanzaki.com/ns/musict
@ raf. Property (223) af-MusicSegment (owl:Class) score:).568
voafVocabulary (8) rdifs:label Music »
Other (38) rdfs:comment _._dio segment holding music. This classifier ...
hitp:ilov.okin.org/datasetflovlov#MUSIC (voaf VocabularySpace) score:) 568
dcterms:title Music and Sound @en >y
dcterms:description Music, Sound, Audio files @en
bibo:shortTitle Music @en
Filter by Vocabulary (43) @e
bbc:Music (bbe:Product) score:).568
mo (106) it .
@ rdfs:label Music @en-gb »
music (69) ) H
rdfs:comment ...bDocuments from BBC Music. @en-gb
rdarel (29) )
mrel:mus (owi-:ObjectProperty) score0.511
rdarole (27) rdfs-label Musician @en
rdag1 (21) : - »
skos: preflabel Musician @en
schema (21) mads-authoritativel abel Musician @en
bF (13) ~ | schemamusicBy (raf-Property) score0.438 |
rdfs:label musicBy
mo {voafVocabulary) score:) 405
dcterms:title Music Ontology @en

01.09.2014


http://lov.okfn.org/

Linked Open Vocabularies (2) EUCL'D“L‘

Informmation about mo

Metrics:

: Owverall score with curment parameters 0405
Best ratio search words in labels 0.3587
M occurences in main labels 2
M occurences in secondary labels 2
M occurences in LOD datasets 1442359
M occurences in LOV datasets 18
M of wocabulanes which reference this element 5

Element information:

UR1 hitp:fipurl_orgfontologyfmol

rdf:type ol Thing = owl:Cntology = voaf Vocabulany
vocabulany null

is dc-hasPart of All = Life = Music

dcterms:title Music Ontology @en

deectitle The Music Ontology

dcterms:description The Music Ontology Specification provides main concepts and properties fo describing music (j.e. arists, albums and tracks) on the Semantic Web {@en
dce:description The Music Ontology Specification provides main concepts and properties fo describing music (i.e. artists, albums and tracks) on the Semantic VWeb.

e

01.09.2014




Dublin Core

Properties in
the /terms/
namespace

Properties in
the legacy
/elements/1.1/
hamespace

Vocabulary
Encoding
Schemes

Syntax
Encoding
Schemes

Classes

abstract, accessRights, accrualMethod, accrualPeriodicity, accrualPolicy, alternative, audience, available,
bibliographicCitation, conformsTo, contributor, coverage, created, creator, date, dateAccepted,
dateCopyrighted, dateSubmitted, description, educationlevel, extent, format, hasFormat, hasPart,
hasVersion, identifier, instructionalMethod, isFormatOf, isPartOf, isReferencedBy, isReplacedBy,
isRequiredBy, issued, isVersionOf, language, license, mediator, medium, modified, provenance,
publisher, references, relation, replaces, requires, rights, rightsHolder, source, spatial, subject,
tableOfContents, temporal, title, type, valid

contributor, coverage, creator, date, description, format, identifier, language, publisher, relation, rights,
source, subject, title, type

DCMIType, DDC, IMT, LCC, LCSH, MESH, NLM, TGN, UDC

Box, ISO3166, ISO639-2, ISO639-3, Period, Point, RFC1766, RFC3066, RFC4646, RFC5646, URI, W3CDTF

Agent, AgentClass, BibliographicResource, FileFormat, Frequency, Jurisdiction, LicenseDocument,
LinguisticSystem, Location, LocationPeriodOrlurisdiction, MediaType, MediaTypeOrExtent,
MethodOfAccrual, MethodOfInstruction, PeriodOfTime, PhysicalMedium, PhysicalResource, Policy,
ProvenanceStatement, RightsStatement, SizeOrDuration, Standard

Table from http://dublincore.org/documents/dcmi-terms/



http://dublincore.org/documents/dcmi-terms/
http://dublincore.org/documents/dcmi-terms/
http://dublincore.org/documents/dcmi-terms/
http://dc-2010.org/

Friend Of A Friend

Friend of a Friend (FOAF)

homepage
isPrimaryTopicOf
primaryTopic

page
_— — —topic
based_near :::I:;Thlng . deplctlon ( PersonalProfileDocument )
thumbnall
D rdfs:seeAlso Nplcts @
made maker
( geo:SpatialThing ) ’)
geo:lat ~ ar Document (dcititie
eo:lon W e?t])] 50 de:description
@ i dc:subject
|mg dc:date
(_ Organization ) jabberlD openld / dc:format
mbox_shalsum dc:rights
& mbox _ interest cc:requires
a:blogActivi Person ) - :permits ...
ol . workplaceHomepage cc:permits [...]
b!rt:day accountServiceHomepage
nic
GI’OUp givenname hoIdsAccount
family_name
SE— plan
e (.

smaller of another
SUbCI

I functional property. max 1 value per Thing |

| inverse functional: max 1 thing per value |

D

pt ;
\ ; inverse
p2 \\ properties:
TS Y xpty=yp2x
y

OnlineAccount

doap:Project

‘ accountName

sioc:User

doap:old-homepage
doap:maintainer

doap:developer
doap:translator [...

sioc:administrator_of

sioc:moderator_of
sioc:subscriber_of [...]

|

Image (originally found) at http://www.deri.ie/fileadmin/images/blog/: Breslin

EUCLIDWV-.a
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‘bundlePost

‘bundlePost
Y ‘national_ -
— newspaper_inc foaf-name="National Newspaper, Inc" .
type=prov:Bundle prov:atLocation

prov:actedOnBehalfOf ‘aggregatedByRegions

type=prov-Organization

type=prov:Person, foaf Person

foaf . givenNi ="Derek"*xsd:stri
oaf givenName="Derek"*"xsd:string sk ndods ‘postEditor
foaf mbox=<mailto-derek@example org= RTEREA S

~
~

type=prov:SoftwareAgent

prov:wasAssociatedWith prov:used prov:wasAssociatedWith

prov:wasStartedBy

prov.wasStartedAt="2011-07-16 foafzname="Post Editor 3000"

ation

L T01:.01:01Z"*xsd:dateTime | o ____d_ A\ _____] ‘publicationActivity 1123
prov:wasEndedAt="2011-07-16
T01:52:027""*xsd:dateTime \
prov.generated
— prov:wasGeneratedBy

prov:hadPrimarySource

type=prov:Location, sioc:Post 1

prov-wasAttributedTo
' prov:atLocation

my:snapshotContent ‘postContent0

type=sioc:Post

SIOC:previous_version post9821v1

=
=
@
£
=
O
¥
@
o
U
"
3

sioc:latest_version

prov:wasAtiributedTo sioc:title="More crime happens in cities""xsd:string
prov-generatedAtTime

prov-wasRevisionOf
"2011-07-16T701:52:022"**xsd:date Time

prov:atLocation

prov:alternate Of

‘postContentt
my-snapshotContent
type=sioc:Post |

Image from http://www.w3.0rg/TR/2012/WD-prov-0-20120724/

post9821v2

02.09.2014
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B Classes and properties for Wikipedia export (infoboxes), regularly
updated

About: Innsbruck o3P

An Entity of Type : city, from Named Graph : http://dbpedia.org, m'ia
within Data Space : dbpedia.org

Innsbruck

{{Infobox Town AT |

name = Innsbruck |

image_coa = InnsbruckWappen.png |

image_map = Karte-tirol-I.png | ‘

gtate = [[Tyrolll | Property Value

regbzk = [[Stat utory o th ] | dbpedia-owl:PopulatedPlace/populationDensityw 1119.0

population = 117,342 | dbpedia-owl:abstract = Innsbruck ist die Landeshauptstadt des Bundeslandes Tirol
amilation ag of = 2008 Caurtry Austria Transit-Strecke Brenner (Auto- und Eisenbahn) nach Sudti

pop a _ 1 119 | | = Toral (Briicke Uiber den Inn). Innsbruck ist mit 118.082 (Stand 1.

pop_dens= r lats o und Salzburg die fiinftgréRte Stadt Osterreichs, im Ballung

area = 104.91 | u kommen ca. 30.000 Studenten und andere Nebenwol

elevation = 574 tigungen von Stadtetouristen.

Innsbruck is the capital city of the federal state of Tyrol in western Austria. It is located in the Inn Valley
"') at the junction with the Wipptal, which provides access to the Brenner Pass, some 30 kilometers (19 mi)

pﬁ‘ south of Innsbruck.
AY

Adrinistrative region  Statutory city

lat_deg =47 | Ropulation 17,342 o0y sbruck is the capital city of the federal state of Tyrol in
lat_min = 16| | Area 104.91 km? j i ' ' i

lat_hem = N . . -

lon_deg = 11 | Population density 1,119 fkm

lon min = 23 | Elevation 274 m

lon_hem = E | Coordinates A47°16' N 11923 E®

tal de = 6010-6080
g;zaacagg i 0512 | ! Postal code G010-6030
licence = T | Area code 0512
nayor = Hilde Zach |

beite = [http://i bruck.at
}}we site = (http://innsbruck.at] | v Hilde Zach

Licence plate code |

Website wwwy innsbruck, at &

See http://wiki.dbpedia.orqg/



http://wiki.dbpedia.org/

Sekect

Wikidata EUCLIDHY.

Welcome to Wikidata,
the free knowledge base with 15563 554 data dlems that anyone can edit

Introduction - Project Chat - Community Portal - Help

|

|

X : Lty | RAFTAPERE k 2k - & biaks - EAMana + Engliish .

- R |

o 1

Sl - o Y e -8 :

|

|

B} tearn about data .

|

L gat. ¥ at N & 3 nn 3 W hine ) L o y 331A Meracy r .
ol $30r30¢ for the structured data of . . ) . 14 win the fUNcamentais n no 1 I
W VAL e BECRMT. mmm v wmm b mmm  mmm s mEm w s R R R EEm o R s ‘J L _— ------- -

See http://www.wikidata.orqg/



http://www.wikidata.org/
http://www.wikidata.org/

Freebpase

EUCLIDWV-.a
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I /~ Freebase

Find_

2,771,294,189

Facts

1 |
I Explore Freebase Data :
: Domain D JopIcs Facts |
I wusic /music 290 199M :
: Books /Dook 6M  15M 1
1 Media /media_common 50 160 |
1 People /people 3m 19m :
: Film film am - 21m 1
| ™ ftv M 18M 1
: Location flocation im  19m :
1 Business /business M 4m |
| Fictional Universes fictional_universe im 1M :
: Organization Jorganization 910K 4M 1
1 Biology Ibiology 649K | 4N |
1 Sports /sports 481K 4M !

L___________________________________________.[&f.l."'aau.nﬁu'-u—.;‘*'amJ

http://www.freebase.com



http://www.freebase.com/

Semantically Interlinked  cuciLipiii...

[Space}smam [ Site J hasﬂ( Role J

has_space I has_parent T has_host has_function

(Container | ; Forum}— —»EJserAccounﬂ
subClassOf

has_container T has_container has_member
subClassOf
Item J' 6Pnst [Usergmur.ﬂ
has creator
has_reply tﬂpnc
Tag!Category

iiiiiiiiiiiiiiiiiiiii

Image from http://rdfs.org/sioc/spec/: Bojars, Breslin et al.
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http://rdfs.org/sioc/spec/

Simple Knowledge CUCLIDIIL
Organization System =

‘Economic policy’ 1

skos:preflLabel ‘Economic cooperation’

skos:prefLabel

skos:broader *Economic co-operation’

skos:altLabel

‘Includes cooperative measures
InteI'dEPGHdenEE |-\ kos:scopeNote—{ in banking, trade, industry etc.,
skos:preflLabel between and among countries.’

skos:related kos narrower
kos prefLabel

skos narrower

| *Economic integration” |

kos narrower skos: preﬂ_a bel

skos:narrower [ “European ecnnom|c cooperation” |

c
e
=
]
©
=
)
S
E
O
)
)
o
U
2

skos:prefLabel

| 'European industrial cooperation’ |

skos:prefLabel

| prefix skos: <http://www.w3.0rg/2004/02/skos/corei > |

[*Industrial cooperation’ |

Image from http://www.w3.0rg/TR/swbp-skos-core-quide: Miles, Brickley

[ e e
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http://www.w3.org/TR/swbp-skos-core-guide
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http://www.w3.org/TR/swbp-skos-core-guide

Description Of A Project ©~"""" =

.lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

. wordnet:Project

. doap:Repository

: browse: URI

= foaf:Project location: URI

. anon-root: URI

. doap:Project .
. repository: Repository repository doap:ArchRepository .
» |bug-database: URI module: URI .
= | category: URI .
. | developer: foaf:Person dogF:BKRepOSitO[! .
© | documenter: foaf:Person module: .
* | maintainer: foaf:Person .
= |tester: foaf:Person p: .
» | nelper: foaf:Person module: URI .
. |translator: foaf:Person .
o | wiki: URI doap:SVNRepository .
= | download-mirror: URI .
: download-page: URI T — :
. | home-page: URI relations with u
* | mailing-list: URI N missing .
= |old-homepage: URI domain info .
= |os: String elaoe licence .
- |programming-language \ creation date .
= | release: doap:Version doap:Version name .
: Lscreenshots: URI_________} revision: Strin shortdesc: URI .
- created .
. description .
- u

Image from http://code.google.com/p/baetle/wiki/DoapOntology: Breslin
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: EUCLIDWV.a
Music Ontology ~ -"ih-

S 11D

HHO LOMPUSE mo:produced_work mo:performance_of mo:produced_sound

W mo:Composition | Hll"jm.uwmorilm {‘ mo.Porfonnance/ mo:Sound I

mo:recorded_as g mo:recorded_in

mo:produced_signal mo:published_as

| ,

Image from http://musicontology.com/:Raimond, Giasson
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http://www.w3.org/TR/w

ordnet-rdf/

ordNet

WNWS
WordNet Web

EdUcatic | Ci Hlum

Service

for Apache Tomcat server

Bernard Bou
bbou@ac-toulouse.fr

1. exce
guality; '
ellant te

eXtended WordNet

that takes as input the current or future
versions of WordNet and automatically
generates an eXtended WordNet tha

provides g

intended t

of Wordh®

Iﬂ r-hE E‘}U 5 facultiss.

closses a

transforr

words ar.
Zenodotus
knOWLer
ICDBrowser
IKARD
SplitTrees
HTS Classifier

The goal of this project is to develop a tool

Search

[+] UniNE = Information Management Institute = projects =

knOWLer is an ontology-based information management system targeting semantic integration into large-scale infermation sysh
is provided through an ontology language {OWL), showing that ontological reasoning can be scaled to sizes of standard IR syster

WordMet. OWL is an OWL-ontclogy based on lexical database.

WerdMet171.OWL contains both the ontology and the instances.

This OWL representation of the WordNet ontology can be freely used provided that proper references [1] are mentioned. Fi
consider the WordNet in case of commercial use of this ontology.

Download: {aprox. 8.5Mb).


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

schema.org EUCHR Y

Collection of o .‘?'J?.'.11“.“.22:?3&??2LT;Z’.Z.'”llf;”l”si.f.il”ffie:‘LL
schemas to !

mark-up !
structured :
content in HTML !
pages

. Achievelction

Mote: as of 2014-04-04 this tree is not entirely up to date. Additional types have been added: see EmailMessage, Reservation, Question and Answer, added in

version 1.1. Version 1.2 added the Potential Actions vocabulary, see potentialAction, EntryPoint, target, action5tatus, ActionStatusType, ActiveActionStatus,

CompletedActionstatus, PotentialAction5tatus.

structured data

semantic wab
\ / markup

schema.org

¢\

See also http://[schema.org/docs/full .html
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. EUCLIDWV. .o
GoodRelations

rdfs:seeAlso

=24 oodRelations
E The Web Ontology for E-Commerce

rdfs:subClassOf

Image from http://www.heppnetz.de/projects/qoodrelations/primer/: Hepp
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| ife sciences and EUCLIDI
healthcare

Home | Contact I

r
I
|
I
1
i i i i i lop cience-based ontologies who are establishing a set of principles for ontology development with the geal of creating a suite of erthogonal T 1
1 interoperable reference ontologies in the biomedical domain. The groups developing ontologies who have expressed an interestin this goal are listed below, followed by other relevant efforts in this domain. i 1
1 In addition to a listing of OBO ontologies, this site also provides a statement of the OBO Foundry principles, discussion fora, technical infrastructure, and other services to facilitate ontology development. We Mappings between ontologies |
| welcome feedback and encourage participation. Download alternate formats 1
1 Click any column header to sort the table by that column. The '.".s link to the term request trackers for the listed ontologies About the OBO Foundry 1
1 Current events 1
| OBO Foundry ontologies How to join 1
I Title Domain Prefix File Last changed 5% OBO Foundry paper in Nature Biotechnology, November 1
Biclogical process iological process GO go.ol o
iological biological bo g 2007 I
1 Cellular component anatomy GO ago.obo '.". |
1 Chemical entities of biological interest biochemistry CHEBIL chebi.obo Other Ontology Lists |
I Molecular function biological function G0 go.obo ‘."- IZ'
1 . P . e OntoBee |
Ontology for biomedical investigations experiments OBI ocbi.owl @* I
I Phenotvpic guality phenotype PATO guality.obo gt [7] Ontology Lookup Service (OLS) (OBO Foundry term
| anatomy and -, lookup) 1
Elant Ontology Y PO plant ontologv.obo?view=co g%
1 development 1
| PRotein Ontolos PRO proteins PR pro.obo ‘."- 1
| Xenopus anatomy and development anatomy XAO xenopus anatomy.obo '.". 1
| Zebrafish anatomy and development anatomy ZFA zfa.obo ’.'% 1
1 |

OBO Foundry candidate ontologies and other ontologies of interest

— o o o o o T o o o o o o e e BT e o o o e AT e o o o o o o e e e e o e e e e o R T T R e e e e e e e e e e e e e e e e e e e ol

http://www.obofoundry.orq/
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Getty vocabularies

Foundation

5
Publications

—
Aboutthe Getty

» Getty Research Portal

= Collection Inventories & Finding
Aids

+ Photo Archive

» Research Guides &
Bibliographies

= Digital Collections

» Article & Research Databases

+ Collecting & Provenance
Research

= BHA & RILA

w Getty Vocabularies

» Art & Architecture
Thesaurus (AAT) @&

» Cultural Objects Name
Authority (CONA) &

+ Getty Thesaurus of
Geographic Names (TGN) ®

» Union List of Artist Names
(ULAN) ®

= Contribute

= Editorial Guidelines

= Getty Vocabularies as
Linked Open Data

= Frequently Asked Questions

» Obtain the Getty
Vocabularies

Getty Vocabularies as Linked Open Data

The Getty vocabularies are constructed to
allow their use in linked data. A project to
publish AAT, TGN, ULAN, and CONA to the
LOD (Linked Open Data) cloud is underway.
The documents on this page contain news
and presentations about releasing the
Getty vocabularies as LOD. These materials
are subject to frequent modification and
addition.

Linked e
opencdata

GETTY YOCABULARIES

" News and Status of the Project

" What Is LOD?

= Introduction to Getty Vocabularies as LOD (PDF, 3.8 MB, 46pp)
® Linked Open Data Flier (PDF, 1 MB, 1pp)

® |List of External Advisors (PDF, 88KB, 7pp)

The AAT and TGN are now available as LOD. They are published under the ODC-By 1.0
license.

" Developers and programmers, technical
documentation to help you explore the AAT and TGN
data is available at the SPARQL endpoint at
vocab.getty.edu

EUCLIDWV-.a

EdUcational Curriculum for the usage of Linked Data

@ Print E zhare

Inside Perspective

= Unlocking hidden resources
for scholars

Have a Question?

EA Contact the Vocabulary
Program

= Training Materials

http://www.qgetty.edu/research/tools/vocabularies/lod/index.html
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Selecting relevant i
ontologies .

« Key: domain and usage
— There are many different points of view upon a domain
— Use popular ontologies

* You might need to adjust/expand an existing ontology to
— Lexicalization
— Implementation language (e.g., RDFS, OWL, frames, SKOS)
— Level of granularity
— Level of expressivity
— Instance data

 Be aware of/that
— Imports: transitive dependency between ontologies

— Changes in imported ontologies can result in inconsistencies and
changes of meanings and interpretations, as well as computational
aspects



EUCLIDiV..a
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Brief introduction to ontology conceptualization

ADJUST/EXPAND
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Basics
Ontological primitives in  + In real applications
this tutorial — Ontology languages with
Classes different degrees of
formality and support for

Instances - Different types of nodes
Attributes « Different types of edges

: -  Built-in features of nodes
R_elatlonshlps and edges
Literals — Nodes and edges may

come from different

maker . ontologies
MusicGroup
— (ldeally) provenance

metadata attached to
nodes and edges

SomeString



Example: OWL EUCLDA

 Classes

* |nstances
— Set of classes is not always disjunct from set of instances
- Datatype properties
* Object properties
« Constraints

— Cardinality
— Range constraints (all values, some values etc.)

 Others
— Imports
— Annotations

02.09.2014 34




Classes i

» A class represents a set of instances

* A class should be cohesive, meaninfully
named, and relevant

» Classes represent domain concepts and
not the words that denote these concepts

— Synonyms for the same concept do not
represent different classes

f ]
MusicArtist periorms MusicalWork




Classes (2) i

« Typically nouns and nominal phrases, but not restricted
to them

— Verbs can be modeled as classes, if the emphasis is on the
process as a whole rather than the actual execution

— No pronouns

ISl

iISAffectedBy

Person llinessEpisode




Cohesiveness

* Aclass should represent one thing, all of that
thing and nothing but that thing
— Why: Reusabillity, maintenance, see also OO
design

* You can prove cohesion by giving the class a
representative name, typically nouns

* No plural form, e.g, Alboums
« No others, utilities etc.

* On arelated note: avoid ambiguous terms

— Manager, handler, processor, list, information,
item, data etc.



Instances

« Entities of a certain type
— Abstract entities (e.g., Jazz music) are allowed

e |ssues

— Distinction between classes and instances
« Example: Stradivarius

— Choice of the most appropriate class
« Example: Violetta Valery

 |dentity vs individuality: entities may change
values, but remain members of the same class
— Example: Age of child vs person



Characterizing classes

* Two types of principal characteristics
— ,Measurable’ properties of a class: attributes

— Inter-entity connections: relationships
associations

Image Color

hasColor {red, blue,
green,...}

Image




Attributes b

« An attribute is a measurable property of a class
— Scalar values: choice from a range of possibilities
— Attributes do NOT exhibit identity

hasValue
Temperature Measurement

SomeValue

hasValue SomeValue
Temperature (e.g., 42C,
‘Tow’)




Relationships

MusicArtist MusicalWork
Some
L » instances of a
similar_to
. class hold a
MusicalWork g . .
* relationship
with some
0--1 0. . Instances of
Performance MusicalWork
another class
MusicArtist Composition
composes




Class hierarchy

* A subclass of a class represents a concept
that is a “kind of” the concept that the
superclass represents

* A subclass has
— Additional properties

— Restrictions different from those of the
superclass, or

— Participates in different relationships than the
superclasses

» Multiple inheritance may be possible



Class hierarchy (2)

All the siblings in the hierarchy (exFePt for the ones at
the root) must be at the same’level of generality

If a class has only one direct subclass there may be a
mocfeﬁng prob?erx ort elonto ggy IS not comg]e%/e

If there are re than a dozen subclasses for a

ven
class then a 8|t|ona Intermediate categories mlé]nt%e
necessary

Roles are not subclasses

Application dependent or subjective
— Example: Artist and person
— Example: Rectangle and square



Formal properties of i

ontologies

Identity

— Example: triangle as three edges of the
same length vs edge length and angle

— Example: the same clay vs the same
statue

— See also primary keys in ER modeling

Types and roles

— Roles hold because an instance happens
to participate in some relationship with
another instance (at some point in time),
and not because they care essential to
iIdentify these instances

— Example: Person vs student vs employee
Dependence

— Existence depends on other instance

— Example: Student and university
Concreteness

— Has physical location (not necessarily
real)

— Example: Violetta Valery
Unity
— Is identified by the sum of its parts

— Example: Piece of stone vs person vs pile
of stones

These properties are
iInherited along by
subclasses and instances

Used to

— Test ontological consistency
— Avoid unintended inferences
— Improve extendibility

— Improve reusability

See also

— OntoClean
(http://en.wikipedia.org/wiki/On
toClean)
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Ontology design paterns ~“""!" =

[ @ Role

Timelnterval :
|l- isRoleOf : Object
/\hasRoIe

AtTime \,isRo!eOf
[ & Object

includesEven M hasRole : Role
~—-—”'L @ class:isClassifiedBy : Role

[ @ Object
[ includesPartObject : TimelndexedPartOf
[ includesWholeObject : TimelndexedPartOf

(' Object

incluﬁes[ﬁ'eﬂ'

~ ti:Timelnterval

M isTimeOf : TimelndexedPartOf

[ tichasIntervalDate : date
[ tichasIntervalEndDate : date(0..1) - / /’?\

[0 ti:hasIntervalStartDate : date(0..1]
Y

isSettingFor for

|
| isWholeObjectOf some Object |

| atTime some ti:Timelnterval | | isPartObjectOf some Object |

.

@ TimelndexedPartOf
(MM atTime : ti:Timelnterval
[ isPartObjectOf : Object
[ isWholeObjectOf : Object[1..1)
I sit:isSettingFor : sit:Entity[3..]

Thing

—

Content from http://ontologydesignpatterns.orq/



http://ontologydesignpatterns.org/

EUCLIDiV..a
EdUcational Curriculum for the usage of Linked Data

Assignments

(in your free time)

01.09.2014 46




Modeling: Unstructured to i .o
structured

The current configuration of the “Red Hot Chili Peppers” are: Anthony
Kiedis (vocals), Flea (bass, trumpet, keyboards, and vocals), John
Frusciante (guitar), and Chad Smith (drums). The line-up has
changed a few times during they years, Frusciante replaced Hillel
Slovak in 1988, and when Jack Irons left the band he was briefly
replaced by D.H. Peligo until the band found Chad Smith. In addition
to playing guitars for Red hot Chili Peppers Frusciante also
contributed to the band “The Mars Volta” as a vocalist for some time.

From September 2004, the Red Hot Chili Peppers started recording the
album “Stadium Arcadium”. The album contains 28 tracks and was
released on May 5 2006. It includes a track of the song “Hump de
Bump”, which was composed in January 26, 2004. The critic Crian
Hiatt defined the album as "the most ambitious work in his twenty-
three-year career". On August 11 (2006) the band gave a live
performance in Portland, Oregon (US), featuring songs from
Stadium Arcadium and other albums.



Modeling: different ’
encodings

* Encode using the notation introduced In
the tutorial

nonAlcoholic

Image from http://www.[fsowa.com/ontology/
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ePUB
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>

@euclid_project euclidproject euclidproject
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