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Working Scenario
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Propose a semantic-based ontology matching tool
which has been instantiated in a PDMS

Contributions
» ldentification of semantic correspondences between two
peer ontologies

Taking into account a domain ontology as background
knowledge

» Determination of the global similarity between two peer
ontologies



Ontology Matching Process
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Semantic matching

Domain Ontology (DO)

Domain Ontology (DO)

Reliable reference
available on the Web

Used as Background
Knowledge
Bridge the conceptual

differences or similarities
between two peer

ontologies



Semantic matching

Definition. A semantic correspondence is
represented by one of the following expressions:
1:x=, 0.y, an iskquivalentTo correspondence

;X5 O,y, an isSubConceptOf correspondence

X3, 0.y, an isSuperConceptOf correspondence

1 X2, O,y, an isPartOf correspondence

X<, O,y, an isWholeOf correspondence

Xz, O,:y, an isCloseTo correspondence

1:x 1, 0.y, an isDisjointWith correspondence

O O0O0O0O0O0O0O0O0

(*) x and y are elements belonging to the peer ontologies



Combination, ranking and selection

(a) Aig and Age

21 Elemant (2 Element Relationship Similanty
Hybrid | UndergraduateStudert | Moritor . 0.30 (b) Aco
Semaniic | Undergraduatesiudert | Mondor IsSupericonceptCd | 0.80 01 Elemert 02 Elernent Relabonshep | Combined
Hyorid | UndergraduateStudent | GraduateStudent . 070 Sirmkanity
Semartic | UndergraduateStudent | GraduateStudent | isCisjointWith 000 3'&“2::‘;"’“‘;" UndargradusteStudant | Manitor isSuparConcaptOf 0,80
Hybrid | UndergraduateStudent | Student . 050 . UndargraduateStudant | GraduateStudant isDigpointdith 0.28
Semartic | UndergraduateStudent | Stadent isSubConceptd! | 0.80 1 | UndergraduateStudent | Student isSubConceptOr 0.68
Ftnia | GraduateStsent Spucent 0D LS welght =04 | cramamesdent Stdent isSubConcepeOf 0.72
Sarmartic | GraduateStudent Student isSubiC onceptOf 080 SE weight = 0.8 GraduabeStudant GradugteSudant | isEquivalentTo 084
Hybrid | GraduateStudsnt GraduateStudant 0G0
Semantic | GraduateSudent GraduateStedent isEquivalentTo 1.00 . 4
I,vf / Eon';:ﬁz:':;mul_
(c) - (c)
21 Element Q2 Elament Ralationship Comibingd 02 Element 1 Element Ralationship Comibaned
Sirmilanity Sirnilarity
UndergraduateStudent | Studant i5SubConceptCd 068 Monitor UndergraduateStudant iIsSubConcaptCf 0.80
UndergraduateStudent | Monitor IS SUperConcepil 060 GraduataStudent | GraduateStudent IsEquivalent To 084
UndergraduateStudent | GraduataStudant isDisjoantWith 028 GraduataStudent | UndergraduateStudent isDugjointith 0.2a
GracuateShdent GradugteSudent | IsEquivalentTo 084 Student CraduateSudant iIsSuperConceptor 072
GraduateStudent Stwdent isSubConceptCd 07z Student UndergraduateStudent | isSuperConcaptif 068
Correspondence Correspondence
Selection {d] 'A'12 e Selection {d'} A21
1 Elarment 02 Element Felationship Cornbinad 3k Elemant 1 Elemant Relationship Combined
Sirnilarity Shmilanty
UndergradusteStudant | Student isSubConceptOf 068 Monitor UndergraduateStudent | isSubConceptOf 0.60
GradugteSudent GradustaStudert | isEquivalentTo 0.84 GraduataSudent | GradusteStudent IsEquivalantTo 0.84
. . Student GraduateStudent isSuparConceptOf 0.7z




Global similarity measure

Calculated using the intermediate outputs: A,, and
A21

The result is a value corresponding to the similarity
between 2 peers

The size of a ontology (|O|) |s determmed by the
| A | +| A ZH+ZH | Az A

Dice(01,02) == Weighted (01,0:2) = = = Overlap(O1, 0z2) = —
| Q1] +| O2] | O1] +| 02| min(| O1,| O2))

[AUmuller et al., 2005] [Castano et al., 1998] [Rijsbergen, 1979]




Global similarity measure

|A12] A21I
2+ n
. i=1 =1
Weighted Average(01,02) = /
|O11+10:2]
Cont:Thing ) .;Lm;:mn'g'_'; Alignment A, ,
e o '1_,2.-‘!.“5\ ' 11, FPerson, Persan, isEquivalentTo, 1.0)
T N 12, FullProfessor, FullProfessor, iskquivalentTo, 1.0)
P AT e, i3, Undergraduatesstudent, Course, isPartOf, 0.3)
e 2 S 14, Student, Person, isSubConceptOf, 0.8)
7N 15, Professor, Faculty, isSubConceptOf, 0.8)
Jlllr l‘\' / : \
{ .I.:‘n:nfess.:nr. ) | ..Studen't _'I I 'I.I'u'-:lrie:er.. ] "T_lf;r.aduateStu -:I;a.nt:.- )
. gl s 3 g Tn o Alignment A,,
' I ] i1, Person, Person, isEquivalentTa, 1.0)

12, FullProfessor, FullProfessor, isEquivalentTo, 1.0)

\[ulrefeser ) AIndewmduatesiodents (Il (\TsRrsdent) {3, Course, UndergraduateStudent, isWholeOf, 0.3)
T { 14, Worker, Person, isSubConceptOf, 0.8)
i : i 15, GraduateStudent, UndergraduateStudent, isDisjointVWith, 0.0]
(" Monitor ) .-'_'F.unpmfem,__ . (6, Faculty, Professor, isSuperConceptOf, 0.8)
= — (7, MasterStudent, Student, isSubConceptOf, 0,8)
Ontology O, Ontology O,

1.0+1.0+0.3+0.8+0.8) +(1.0+1.0+0.3+ 0.8+ 0.0+ 0.8+ 0.8)

Weighted Average(01,02) = 161+17|
+

=0.66




Final alignment

Union between A, and A,

Result:

» Semantically enriched alignment

P Ay

01 Elermang 02 Elament Filationship Combined 02 Elamsnt 1 Elermeni Relationghip Combined
Sirnibariby Samilanty
UndargraduateStudant | Studant 1Is5ubConcaptf 068 Manitar UndargraduateStudant | isSubConcepsif 60
Graduatasudant Graduatastudant ISEquUIvalEnTTO 0.84 Graduatastudent | Gradustasudant ISEquvaEantTo D84
Student GradusteSudeant isSuparConceptOf a7z
Az U Ay
O Elermeng 02 Elemant Featationship Combingd
SiirniLarity
UndergradusateStudant | Studeant 1Is5ubCaonceptlf () G8
Gradisatesudant Giaduatasudan ISEquIvalantTo 084
UndargraduateStudant | Monitor isSuperConoeptOf 0E0
GraduateSudant Student isSubConcept0f Tz




SemMatcher

Implemented using: =

» Java R

» OWL API Foaoiesioes] ] SemMatcher
o

Allows to execute:

» H-Match

» Alignment API |

SuppOrtS our algoritm SemMatcher’s main screen



SemMatcher

Choose the phases to execute

r-Run L M

Semantic Alignment (Phase 1) Global Similarity Measure (Phases 1 and 2%

Final Alignment (Phases 1 and 2)

[ Run ][ Cancel




SemMatcher

Semantic alignment

-
B semMatcher E‘Elg
"] * » -
File Matching Help
Semantic Alignment | Fj i i
Ontology files Welcome g | Final Alignment | Evaluation
Choose ontology 1: Ontology 1 Correspondence  Ontology 2 Measure

%Jace\owls\SEBD\Semiport.owlf [ e ] [ o ] Administrativestaff |isEquivaIentTo Administrativestaff 1 -

e == ! AdministrativeStaff isSubConceptOf  [Worker 0,8
AdministrativeStaff |isSuperConceptOf  |Director 0,8( =

Choose ontology 2: AdministrativeStaff |isSuperConceptOf  [Dean 0,8

| ceowls\sBBD\Univbench.owl | [ e ] [ o ] Administrativestaff isSuperConceptOf  (Chair 0,8

=it : ! Administrativestaff |isCIoseTo Faculty 0,7

: AdministrativeStaft |isCloseTo Assistant 0,7

Choose domain ontology: Article isEquivalentTo Article 1]

Ee\owls\SEBD\,UnistCMD.owlf [ Browse... ] [ View ] Article isSubConceptOf  [Publication 0,8

S = ! Article isSuperConceptOf | JournalArtice 0,8

Article isSuperConceptQf  |ConferencePaper 0,8

Article isSuperConceptOf  [TechnicalReport 0,8

Matching Article isPartOf Book 0,3

Article isCloseTo Manual 0,7

Run Article isCloseTo UnofficialPublication 0,7

Article isCloseTo Specification 0,7

Article isCloseTo Book 0,7

Article isCloseTo Software 0,7

AssistantProfessor |isSubConceptOf Professar 0,8

AssistantProfessor |isPartOf Course 0,3

AssistantProfessor  fisPartOf ResearchProject 0,3

AssistantProfessor [isCloseTo VisitingProfessor 0,7

AssistantProfessor  [isDisjoint\With AssociateProfessor 1]

AssistantProfessor  |isDisjointWith FullProfessor i]

Book isEquivalentTo Book 1
Book isSubConceptOf  |Publication 0,8 =

100% - Done
N




SemMatcher

Final alignment = A, U A,

-
B semMatcher

File Matching Help

Ontology files

Choose ontology 1:

acelovis\sBeD\Semport.onl | [ Bronse... | [ View |

Choose ontology 2:

ce\owls\_SEED\,L.lnwben&owl[ Browse... ][ View ]

Choose domain ontology:

;:ej\%)v\:ll-s..‘\-SEBD\-l!._JnivCSCMD.olr-\.;l.i[ Browse... | [ View |

Matching

Run

Save to...

OwL

| Welcome | Semantic Alignment | Final Alignment | Evaluation

Ontologyhl Correspondence  Ontology 2 Measure
Administrativestaff |isEquivaIentTo Administrativestaff |
AdministrativeStaff isSuperConceptOf  |Director 0,68][
AdministrativeStaff |isSuperConceptOf  |Dean 0,68
AdministrativeStaff fisSuperConceptOf  [Chair 0,68
Article isEquivalentTo Artide 1
Article isSuperConceptOf  [JournalArtide 0,84]
Article isSuperConceptOf  |ConferencePaper 0,68] "~
AssistantProfessor  [isSubConceptOf  |Professor 0,84"
AssistantProfessor  [No semantic relation |Researchissistant 0,28
AssistantProfessor  [No semantic relation TeachingAssistant 0,28
Book isEquivalentTo Book 1)
ClericalStaff isSubConceptOf AdministrativeStaff 0,81
Conference Mo semantic relation|ConferencePaper 0,3
Department isEquivalentTo Department 1]
DevelopmentProject|isCloseTo ResearchProject 0,75
DoctoralThesis Mo semantic relation|MasterStudent 0,23
Ewvent Mo semantic relation|Department 0,23
Faculty isEquivalentTo Faculty 1]
Faculty isSuperConceptOf  [PostDoc 0,68
FullProfessor isEquivalentTo FullProfessor 1]
FullProfessor isSubConceptOf  |Professor 0,34
FullProfessor isCloseTo VisitingProfessor 0,75
GraduateStudent  [isEquivalentTo GraduateStudent 1]
GraduateStudent  |isSuperConceptOf  [MasterStudent 0,81
GraduateStudent  fisPartOf Course 0,42
GraduateStudent  [No semantic relation |GraduateCourse 0,25 =

100% - Done




SemMatcher

Global similarity measure
(8 SemMatcher 28 [=]E

File Matching Help

Ontology files | Welcome | Semantic Alianment | Final Alignment | Evaluation |

Choose ontology 1: Resuilt

Eésb\_[)ntdio?ias-\ﬁenjiport-t)';':[ Browse... H ew ]

Choose ontology 2:

ESD\Dnmlogias\UnivEen&.owl [ Browse... ] [ View ] Alignment measures
' - ' Choose a structural linguistic alignment to calculate other measures,

Choose domain ontology:
;J\Dntologias\,UnistCMD.owli [ e ] [ T ] flias\ReFerenceNignment?_.rdf.; Browse... ]| Compare
Predision: 0.82

Recal: 0.53

Fallout: 0,18

oMeasure: 0.42
fMeasure: 0.65

Matching

100% - Done




SemMatcher

Log: Intermediate steps

i N
Operation's Log ﬁ
| Info | Structural-inguistic alignment || Aco alignment|
Ontaology 1 = Correspondence Ontology 2 Measure

Administrativestaff |isEqui1.raler1tTo Administrativestaff 1 &
Administrativestaft |isSuperCon::ep1ﬂF Director 0,68—
Administrativestaft |isSuperCon::ep1ﬂF Dean 0,68
Administrativestaft |isSubConcep1JDF Worker 0,68 i
Administrativestaft |isSuperCon::ep1ﬂF Chair 0,68
Administrativestaft |isC|oseTo Faculty 0,62
Administrativestaft isCloseTo Assistant 0,62
Administrativestaft Mo semantic relation TechnicalReport 0,23
Administrativestaft Mo semantic relation Department 0,2
Administrativestaft Mo semantic relation GraduateStudent 0,2
Administrativestaft Mo semantic relation Professor 0,2
Administrativestaft Mo semantic relation Program 0,2
Administrativestaft Mo semantic relation JournalArtice 0,2
Administrativestaft Mo semantic relation Publication 0,2
Administrativestaft Mo semantic relation ConferencePaper 0,2
Administrativestaft Mo semantic relation Masterstudent 0,2
Administrativestaft Mo semantic relation Maonitor 0,2 =




SemMatcher

Configuration
FF‘rv.=_~1‘r.=_'rencnecv: ﬂ‘

| General | Structural-Linguistic |} Semantic| Database | Directory options

Semantic relation values

Equivalent: 1 :
Generalization: | 0,8 :
Aggregation: 0 3:
Closeness: DI?:

Closeness' threshold

Threshaold: .1.. :
Root threshold: 1=




Conclusions

Our matching tool tries to overcome limitations of
linguistic and structural approaches by using domain
ontologies as background knowledge

» A semantic maicher identifies, besides traditional types

of correspondences, other ones (e.g., closeness and
disjointness)

» Determination of a global similarity measure between
two ontologies (not only between their elements)

Further work
» Include an alignment-reuse matcher
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