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Ruckblick: Kriterien und Aspekte ﬂ(“

= Accuracy

= Adaptability

= Clarity

= Completeness

= Computational efficiency
= Conciseness

= Consistency

= QOrganizational fithess
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Vokabular
Syntax
Struktur
Semantik
Reprasentation
Kontext
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I Ubersicht ﬂ(“

= Reparieren von Ontologien

AIFBO

= OntoClean

= Muster Ublicher Fehler

= Bewerten von Ontologien

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) Forschungszentrum Karlsruhe { -
| | [T [erschungszentrum Karlaruh Universitét Karlsruhe (TH)
3 Semantic Web Technologies Il - Qualitiat von Ontologien I_ Forschungsuniversitt - gegrincel 1825



AT

Earlsrube Indtitute of Technology

AIFBO

Reparieren von Ontologien
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Begriffe ﬂ(“

* Inkonsistenz: Kein Modell kann die Ontologie
erfullen (die Axiome sind widersprichlich)

= Unerfullbar: Eine Klasse kann keine Instanzen
haben

* Inkoharenz: Die Ontologie hat unerfullbare
Klassen

= Reparieren: Entfernen von Inkonsistenz und
Inkoharenz

AIFBO
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Earlsrube Indtitute of Technology

I Motivation
O

= Logische Fehler haben verschiedene Grinde ;@
<

= Modellierungsfehler: der Benutzer missversteht die komplexen DL
Axiome und deren Zusammenhang

= Vereinigung von mehreren Ontologien
= Ontologieevolution

= Logische Fehler beeintrachtigen die Benutzbarkeit
= Ergebnisse von Standard-reasonern sind bedeutungslos
= Aus Falschem folgt beliebiges

= Verschiedene Methoden, um mit Fehlern umzugehen
= Schlussfolgern mit fehlerhaften Ontologien
= Fehler beheben
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Aufgabenstellung beim Reparieren ﬂ(“

AIFBO

1. Relevante Axiome identifizieren
— Mitsamt der Begrundung ftr den Fehler
2. Fehlerwurzel identifizieren

— Abgeleitete Fehler unterscheiden von den
Wurzeln der Fehler

3. Reparatur von Fehlern

— Automatisches Erstellen und Bewerten von
Reparaturvorschlagen

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) r W K-:.“*. @ Universitat Karlsruhe (TH:'
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Fehler in Ontologien -*—‘(“.

Earlsrube Indtitute of Technology

£ SWOOP v2.2.1 [ ] o
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Relevante Axiome identifizieren ﬂ(“

AIFBO

Zwel Herangehensweisen

» Glass Box (Reasoner-abhangig): Reasoner
modifizieren, um die relevanten Axiome per
Analyse zu identifizieren

= Black Box (Reasoner-unabhangig): Reasoner
als ,Orakel” verwenden und relevante Axiome
per test zu entdecken

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) r W K-:.“*. @ I.lnwersﬂét H.EII'IEI'UI'IE (TH:'
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| wups IT

= F{r den Fehler relevante Axiome identifizieren
= MUPS: Minimal unsatisfiability-preserving sub-TBox

AIFBO

= Brut Force Black Box Methode

= Entferne Axiome aus O bis das nicht mehr moglich
ISt, ohne dass die Ontologie konsistent wird

= Das Ergebnis ist ein MUPS von O

= Eigenschaften von MUPS

= Submenge von O

= Egal welches Axiom entfernt wird, der MUPS ist
danach konsistent
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I Kritische Fehler identifizieren ﬂ(“

Wenn es viele Fehler gibt:

= Einen Fehler nach den anderen zu verarbeiten dauert
lange, kann sinnlos sein, und manchmal sogar
schadlich

= Man muss die kritischen Fehler (Wurzel) identifizieren,
welche die sonstigen (Abgeleiteten) Fehler
verursachen
= Beispiele:
= C = (A und B) ist unerflullbar wenn B unerfullbar ist
= A = JR.Bist unerfullbar wenn B unerfullbar ist

AIFBO
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I Kritische Fehler identifizieren

KIT — die Kooperatit

1 3 Semantic Web Tect

4. SWOODP v2.3 beta 3 {Jan 2006}
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I Fehler beseitigen ﬂ(“‘

AIFBO

= Bringe die Axiome in ein Ranking
=  Wie viele Fehler verursacht ein Axiom?
=  Welche Auswirkung hat ein Entfernen?
=  Wie stark ist das Axiom verbunden?
=  Wie wichtig ist das Axiom (fir den Benutzer, das Tool...)?

= |teratives Entfernen oder Umschreiben einzelner Axiome
unter Anleitung des Benutzers
= Damit der Benutzer anleiten kann, muss er verstehen was passiert
= Informierte Entscheidungen
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Ontologie reparieren

AT

Earlsrube Indtitute of Technology

AIFBO

(ol x|
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[2] [Remove] [Keep] (CS Library £ (JaffiliatedWith . EE Library)) (Arity:1 Impact: 1 Usage: 3)
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Inkonsistenz Anderung
entdecken modifizieren

= Vorteil: man kennt die Anderung, die zur
Inkonsistenz gefuhrt hat
= Effizientere Fehlererkennung
= Effektivere Reparaturvorschlage

1
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AIFBO

OntoClean

Forschungsuniversitit - gegrindst 1825
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I ldee von OntoClean ﬂ(“

O

= Ziel: Klassenhierarchie analysieren, Bedeutung £

der Klassen klaren <
= Klassen mit Metaeigenschaften taggen

» Rigidity

= |dentity

= Dependence

= Unity
= Klassenhierarchie auf Einschrankungen durch

die Metaeigenschaften prifen

18 sammvrnreomone oo P s ([J) dniverstat kereruhe (T4



Metaeigenschaften zuweisen Entity %(IT
-

Earlsrube Indtitute of Technology

O

Amount of matter

Location Agent Gro e
en u
/ Red J P &
<
Physical object . :
y : Living being
Group of people
Eruit Food ( Social entity
Animal
\ Legal agent
Apple ‘
Vertebrate Organization
' Caterpillar
Butterfl
Country Red apple Y Person
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| Rigidity ST

AIFBO

= Essence — a class is essential for an individual iff. it
necessarily holds for that individual

= Rigidity
= A class is rigid (+R) iff. it is necessarily essential for
all its individuals

= A class is non-rigid (-R) iff. it is not essential for some
of Its individuals

= A class is anti-rigid (~R) iff. it is not essential for all its
iIndividuals

= =R (semi-rigid) = -R without ~R
= Example: Student vs Person

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) Forschungszentrum Karlsruhe { -
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I ldentity ﬂ(“

AIFBO

= Does the property carry an ldentity Criterion
(1C)?

= A property supplies an IC (+O) iff., by virtue of
this property, every instance is identifiable

= -O = does not supply an IC

= +| = carries an IC but does not necessarily
supply one

= -| = does not carry an IC

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) Forschungszentrum Karlsruhe { -
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O
aa)
=
= Does every instance have a Unity Criterion <
(UC)?
= +U = all instances of the property are wholes
with a common UC
= -U (carries no unity) = all instances are wholes
but without a common UC
= ~U (carries anti-unity) = instances of the
property are not always wholes
22 sommera oo oo P iy () Universtat Kerruhe (T



I Dependence ﬂ(“

= A property is dependent (+D) iff. for every
Instance of C necessarily some instance of D
must exist, that is neither a part nor a
constituent of C

= A property is not dependent otherwise

AIFBO
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O

Amount of matter

Location Agent Gro e
en u
/ Red J P &
<
Physical object . :
y : Living being
Group of people
Eruit Food ( Social entity
Animal
\ Legal agent
Apple ‘
Vertebrate Organization
' Caterpillar
Butterfl
Country Red apple Y Person
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I Entity--U-D+R %(IT
—

Location AmfgrltucszTgtter o
+O-U-D+R e Agent Group fR
|-U-D-R  -IFU+D~-R +O~U-D+RE
Physical object Living being
+O+U-D+
O+U-D+R +0O+U-D+R Group of people
+|1-O~U-D+R
Social entity
Fruit Food l+U-D+R
+0O+U-D+R +|-O~U+D~R
Animal
ol Laey
+O+U D+R
Vertebrate Organization
+|-O+U-D+R +0O+U-D+R
Caterpillar Butterfly
Red apple +L+U-D-R +L+U-D~R
Country +|1-O+U-D~R Person
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Metaklassen

Techrelogy

+D /0
+O | +1 | +R = Type =
- <
+D
O | +HI | +R Quasi-type s
-D ﬁ
-0 +[ | ~R | +D Material role E
-0 +1 ~R -D Phased sortal
+D
O | +HI | R Mixin
-D
O I +R D Cat
- - ategor —_
-D = =z
-0 -1 ~R | +D Formal Role If
R | -D z
-0 -1 R +D Attribution :
-D
-1
+0 ~R incoherent
+1
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Architektur der Ontologie

D
Non-sortals Backbone Taxonomy ;@
<
/f Categories H\
Attributions Flgcr;tllgzl
h 4
Sortals Top Types
Types &
-~ | Quasi-Types E\,
Mixins Mlgzl;s l
h 4
Phased Sortals he (TH)
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i -l-U-D+R
I Entferne non-rigid Klassen Entity ' %(IT

Location AmfgrltucszTgtter o
+O-U-D+R e Agent Group fR
|-U-D-R  -IFU+D~-R +O~U-D+RE
Physical object Living being
+O+U-D+
O+U-D+R +0O+U-D+R Group of people
+|1-O~U-D+R
Social entity
Fruit Food l+U-D+R
+0O+U-D+R +|-O~U+D~R
Animal
ol Laey
+O+U D+R
Vertebrate Organization
+|-O+U-D+R +0O+U-D+R
Caterpillar Butterfly
Red apple +L+U-D-R +L+U-D~R
Country +|1-O+U-D~R Person
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ih-1-U-D+R
I Entity ﬂ (IT

Earlsrube Indtitute of Technology

| ocation Amount of matter

+0-U-D+R +O~U-D+R Group E
+O~U-D+R et
/ <
Phﬁ/(s)lfal_gfquect Living being
+0+U-D+R Group of people
+I-O~U-D+R
Social entity
Fruit -I+U-D+R
+0O+U-D+R
Animal
+0O+U-D+R
Apple
+0O+U-D+R
Vertebrate Organization
+I-O+U-D+R +0O+U-D+R
Person
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I Consistency rules

= +D(C) -> +D(D)

= ~R(C) -> ~R(D)

= +O(C) -> +I(D)

= +O(C) -> +I(C), +R(C)
= .. and soon

But: this rules are not meant for faster tagging
of Ontologies, but for consistency checking!

1
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Entlty-l-U-D+R

AT

Earlsrube Indtitute of Technology

: Amount of matter ")
Location ,
+O-U-D+R +O~U-D+R = ~U can’t subsume +U 3
.. . .
= Living being can change :
Physical object T parts and remain the same,
+O+U-D+R TR} but amounts of matter can
not (incompatible ICs)
= Living being is constituted of
. matter
Fruit
+0O+U-D+R
Anima
+O+U-D-
\
Apple
+O+U-D+R N .
Vertebrate Organization
+I-O+U-D+R +0O+U-D+R
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Amount of matter
+0O~U-D+R

/

Physical object

Location
+0-U-D+R

_ Living being
+0O+U-D+R +O+U-D+P
Fruit
+0O+U-D+R
Anime
+0O+U-D
\
Apple
+O+U-D+R
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Entlty-l-U-D+R

+I-O+U-D+R

AT

~U can’t subsume +U ?
Living being can change 7
parts and remain the same,
but amounts of matter can
not (incompatible ICs)

Living being is constituted of
matter

Ay %4

N \

Organization
+0O+U-D+R

Vertebrate



I Entity--U-D*R

- Amount of matter
ST

/

Physical object

§ Living being
+0O+U-D+R +O+U-D+P
|
Fruit
+0O+U-D+R
Anime
+0O+U-D
\
Apple
+0O+U-D+R
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AT

Earlsrube Indtitute of Technology

~U can’'t subsume +U

Physical objects can change
parts and remain the same,
but amounts of matter can
not (incompatible ICs)

Physical object is
constituted of matter

nu‘uo

Ay %4

N \

Vertebrate Organization
+I-O+U-D+R +0O+U-D+R
Person



Location
+0-U-D+R
Physical object . :
- Living being
+0O+U-D+R +O+U-D+P
Fruit
+0O+U-D+R
Anime
+0O+U-D
\
Apple
+O+U-D+R
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Entity--U-D*R

+I-O+U-D+R

AT

Earlsrube Indtitute of Technology

~U can’'t subsume +U

Physical objects can change
parts and remain the same,
but amounts of matter can
not (incompatible ICs)

Physical object is
constituted of matter

nu‘uo

Ay %4

N \

Organization
+0O+U-D+R

Vertebrate



I Entity--U-D*R

Location
+0-U-D+R

Physical object

AT

Earlsrube Indtitute of Technology

O

Meta-properties fine

ldentity-check fails:
when an entity stops

+O+U-D+R LIVIﬂg being ) ' _
+O+U-D+R being an animal, it does
not stop being a physical
object (when an animal
Eruit dies, its body remains)
+O+U-D+R Constitution again
Animal
+O+U-D+R
Apple \
+0O+U-D+R
Vertebrate Organization
+I-O+U-D+R +0O+U-D+R
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I Entity--U-D*R

Location
+0-U-D+R

Physical object

AT

Earlsrube Indtitute of Technology

O

Meta-properties fine

ldentity-check fails:
when an entity stops

+O+U-D+R LIVIﬂg being ) ' _
+O+U-D+R being an animal, it does
not stop being a physical
object (when an animal
Eruit dies, its body remains)
+O+U-D+R Constitution again
Animal
+0O+U-D+R
Apple \
+O+U-D+R
Vertebrate Organization
+I-O+U-D+R +0O+U-D+R
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I Entity-U-D*R ﬂ(IT

Earlsrube Indtitute of Technology

Location Ar:r'\nl int nf omattar o
+0-U-D+R = ~U can’t subsume +U Group f2
+O~U-D+R et
= A group, and group of people, <
can’t change parts - it becomes /
a different group Group of people
. : +-O~U-D+R
= A social entity can change parts /
- it's more than just a group
i i Social entity
(|ncomp§t|ble IC? UTAR
+C = Constitution again
Anlmail
+O+U-D+R
Apple
+O+U-D+R
Vertebrate Organization
+I-O+U-D+R +0O+U-D+R
Person
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I Entity-U-D+R ﬂ(IT

Earlsrube Indtitute of Technology

Location Ar:r'\nl int nf omattar o
+0-U-D+R = ~U can’t subsume +U Group F2
+O~U-D+R et
= A group, and group of people, <
can’t change parts - it becomes /
a different group Group of people
+]-O~U-D+R

= A social entity can change parts
- it's more than just a group | |
(incompatible 1C) Social entity

o _ -I+U-D+R
+C = Constitution again
ATllmal
+O+U-D+R
Apple
+O+U-D+R
Vertebrate Organization
+I-O+U-D+R +0O+U-D+R
Person
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I Entity-U-D+R ﬂ (IT

Earlsrube Indtitute of Technology

Location
+0-U-D+R Group R

Physical object

+O+U-D+R Living being
+0+U-D+R Group of people
+I-O~U-D+R
Social entity
Fruit -1+U-D+R
+0O+U-D+R
Animal
+0O+U-D+R
Apple
+0O+U-D+R

Vertebrate Organization

+I-O+U-D+R +0O+U-D+R

Person
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. IT

Earlsrube Indtitute of Technology

O

Amount of matter

Location Agent Gro e
en u
/ Red J P &
<
Physical object . :
y : Living being
Group of people
Eruit Food ( Social entity
Animal
\ Legal agent
Apple ‘
Vertebrate Organization
' Caterpillar
Butterfl
Country Red apple Y Person
KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) ' Forschungszentrum Karlsruhe Uni itat Karl h (TH:'
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I Probleme ﬂ(“

= Ergebnisse erscheinen oft trivial

AIFBO

= Metaeigenschaften sind hart zu verstehen

= Teures Tagging

= AEON — Automatisches Tagging aufgrund von
Sprachmustern

= Wenig Beispiele vorhanden

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) Forschungszentrum Karlsruhe { -
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AT

Earlsrube Indtitute of Technology

AIFBO

Haufige Fehler
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I Instanziierung -&‘(IT

Bedeutet diese Ontologie, dass mein ThinkPad ein
ThinkPad Modell ist?

AIFBO

ThinkPad Model
? I

Ups... T41

My ThinkPad (s# xx123)

Frage: Welche ThinkPad Modelle verkaufen wir?
Die Antwort sollte nicht mein ThinkPad einschliel3en!
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Earlsrube Indtitute of Technology

Instanziierung

AIFBO

Notebook Computer @ FnkPad Model

T—\

T Series

—

model T 21

My ThinkPad (s# xx123)
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Komposition -\5‘(“

Computer

4
| |

Disk Drive Memory
| t

Micro Drive

AIFBO

Frage: Welche Computern werden verkauft?
Die Antwort sollte nicht die Laufwerke beinhalten!

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) I— ;mmm UI"IWEI'EItEIt KﬂﬂSfUhE (T H:l
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I Komposition XIT

Earlsrube Indtitute of Technology

AIFBO

Computer

part-of

Disk Drive Memory
| t

Micro Drive
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(1
Earlsrube Indtitute of Technology

Polysemie

AIFBO

Physical Object Abstract Entity

| |

Book

RN

Frage: Wieviele Bande von Harry Potter verkauft Amazon?
Antwort: Einige Millionen

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) Forschungszentrum Karlsruhe : e
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| Polysemie AT

AIFBO %

Physical Object Abstract Entity

Book Book
Sense 1 Sense 2

AN N

Harry Potter |
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I Konstitution -\5‘(“

AIFBO

Entity

1

Amount of Matter
A

‘ ‘ Physical Object

T

Metal Clay Computer

Frage: Welche Materialien leiten Strom?
Antwort sollte nicht Computer sein!
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I Konstitution

Entity
A

Amount of Matter _ Frysical Object
T constituted

Metal  Clay Computer
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I Zelt (wikipedia) XIT

Earlsrube Indtitute of Technology

AIFBO

1960s

1963 1964

N\

Chris

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH)
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| ei ST

Earlsrube Indtitute of Technology

— Decade

AIFBO

19&)5

contains

1963 1964

bornin

Chris

/ Year

Person
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AT

I t a u I I I Earlsrube Indtitute of Technology

AIFBO

French Region

I
| |

Alsace Region Loire Region
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AT

I t au I I l Eartsrube Indtitune of Technology

AIFBO

Country

/

France

contains

Alsace Loire

Region
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AT

Earlsrube Indtitute of Technology

AIFBO

Bewerten von Ontologien

Forschungsuniversitit - gegrindst 1825
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Open Rating Systeme

SEARCH INSIDE!

The Cambridge Companion to Husserl { Cambridge Companions
j]

FI'B;'. $33.43 & thig o ahips o FREE wilth Super Saver Shipping. Dolals
You Save: #4856 (12
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users?
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&N have .:m- objectivity it we |ive a5 subjective creatures? Il you have then phenomenology may be something that interests
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of My philopophy afe covared: the epivtemalogy, the derrvative omelogy, Language thaory, id

Though not Husser! for Dummies! reither (s it Husser! for the Husseriian. As 3 sbudops®
Benith o Rick Tiggen, From poricansl axperigrds, Both man e pariculsry Bg ahd Hlganous with the
Smith also teaches elemeantary school children the fundamentals of philg
eaiplin thausghls cogemly 16 axpbfts ard Liyman alika, Ad fos
especially gualified to speak on Fusserl's mathematics. Halla
warking with arnry graduate stedents ke mysell. Boly
o read

Cor Was this review helphul to you?
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Traditionelle Open Rating Systeme T

Earlsrube Indtitute of Technology

Object 1 Object 2

Object 3

O: {Object 1, Object 2, Object 3}
A: {Agent 1, Agent 2, Agent 3}

D: {Dy, Dy, D3, D4, Ds}

T 1"?1. Tz_,l

R: Agent 1
Agent 1
Agent 3 -
Agent 3 >

W: Agent 2
Agent 2
Agent 3

< Object 1 — Dy
< Object2 — Ds

<« Agent 1 — T
< Agent 3 — 15
< Agent 1 — T

AIFBO

Object 2 — Dy
Object 3 — Ds

Guha, R.: “Open Rating Systems”. Technical report, Stanford University, CA. 2003
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Earlsrube Indtitute of Technology

I Topic-Specific Trust ORS XIT

AIFBO

» Ermoglicht das Bewerten einzelner
Eigenschaften, nicht nur des ganzen Objekts

= Ermoglicht Trust bezuglich bestimmter
Eigenschaften bzw. Themen

= Trust wird entsprechend feingranular propagiert

Lewen, H., Supekar, K., Noy, N., Musen, M.: ,Topic-Specific Trust and Open Rating Systems: An Approach for Ontology Evaluation“ In
Proceedings of the 4th International Workshop on Evaluation of Ontologies for the Web (EON2006) at the 15th International World Wide Web
Conference (WWW 2006). Edinburgh, UK, May 2006.

Sabou, M., Angeletou, S., d'Aquin, M., Barrasa, J., Dellschaft, K., Gangemi, A., Lehmann, J., Lewen, H., Maynard, D., Mladenic, D., Nissim, M.,
Peters, W., Presutti, V., Villazon, B.: ,D2.2.1 Methods for Selection and Integration of Reusable Components from Formal or Informal
User Specifications* NeOn Project Deliverable D2.2.1, The Open University. May 2007.
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Kollaboratives Bewerten von Ontologien ﬂ(l!

= Jeder Benutzer entscheidet, was und wie viel er
bewerten will
= Nur eine bestimmte Eigenschatft
= Mehrere Eigenschaften

AIFBO

* Ein paar schlechte Reviews storen nicht, well
sie durch Meta-Reviews rausgefiltert werden

= Nur die Top-N bewerteten Reviews werden
berucksichtigt

» Personaliserung durch Trust und individuelles
Gewichten der Eigenschaften

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitat Karlsruhe (TH) Forschungszentrum Karlsruhe { -
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O cat "Modern man, the only remaining species of the Homo
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(& reptile genus,”
| attributes
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subClassOF Marmmal l.ﬁ.dd relation From human ]
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subClassOF Material [.ﬁ.dd relation Fram human ]
disjoint¥ith Liquid [.ﬁ.dd relation Fram human ] »
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Zusammenfassung ﬂ(“

= Reparieren von Ontologien

AIFBO

= OntoClean

= Haufige Fehler

= Bewerten von Ontologien
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O
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= Mittwoch Vorlesung von Peter Haase zu
Informationsintegration und Semantischer
Suche
Folien mit Dank an Holger Lewen, Peter Haase, Guilin Qi, Aldo
Gangemi, Chris Welty, Aditya Kalyanpur
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