W IMS F‘Tﬂ International Conference on Web Intelligence, Mining
% and Semantics, June 13-15, 2012, Craiova, Romania

A-BOA.:
Basics, Applications,

Theoretical Foundations,
and Demonstration

Tutors: Vadim Ermolayev, Maxim Davidovsky

Dept of IT, Zaporozhye National Univ.,
Ukraine




Components, IPR, Sponsors

e A-BOA Tutorial has been developed at the Intelligent Systems Research

Group affiliated at the Department of IT of Zaporozhye National ISRG
University

e A Theoretical Framework for Agent Negotiations on Semantic Contexts and M '
Propositional Substitutions has been developed in RACING project Ca

e Structural Difference Discovery Engine (SDDE) agent-based software tool
has been developed by Maxim Davidovsky as a part of his PhD Project

e Instance Migration Engine (IME) software tool have been developed in

Performance Simulation Initiative (PSI) project funded by Cadence - ®
Design Systems GmbH cadence

— All rights with respect to IME are retained by Cadence Design Systems GmbH

e A-BOA Wiki containing support materials for A-BOA Tutorial — a Semantic
MediaWiki based resource

SMwW
e Questions and answers are supported using live contextual collaboration

in LiveNetLife LIVENETLIFE

LIVE CONTEXTUAL COLLABORATION

e A-BOA tutorial at WIMS 2012 is sponsored in part by DataArt .
DATAI- ;i3
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e \Walkthrough Problem and Example

— Ontology Instance Migration Problem
— Simple Biblio ontologies

e Part 1: Motivation, Basics, and Applications
— What is ontology alignment? and
— Why is the technology needed?

e Part 2: Theoretical Foundations and Demonstration

— Use of agent-based approaches for building ontology alignments -
answering "how" questions

— Demo of Agent-Based solution for Ontology Instance Migration Problem

e Round the World in 80 ... min
— Some important things will be just mentioned
— Tasties are left for individual exploration

A-BOA Tutorial
June 13, 2012




Workflow

Problem
Statement and @

Classification
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Support and Questions

o A-BOA Wiki
— http://isrg.kit.znu.edu.ua/a-boa/

— Wiki articles to follow
the Tutorial

— Sections in printer friendly
form (PDF) — not yet there

— Tutorial slides corresponding
to Wiki articles — not yet there

e Questions and answers anytime| zsmmsme H
— Focused: LiveNetLife chat 'W:f--n,:. "3'_:”]1“ Ontology Alignment Metrics
— No connection ® s i~ OABSEAEr st
— Broader: Oral or Wiki discussion s o s
pages
— After the Tutorial: @Wiki

discussion pages answered = T i ek wht omelon ]
by e-mail 0

A-BOA Tutorial
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A Walkthrough
Problem and Example

A-BOA Wiki: Walkthrough Problem and Example




Ontology Instance Migration

e When is IM needed: koA NS NN St
— OE — new version developed popmmam T S [ D S o
Schema ; Difference : Schema
— Schema Changed (T8oY g ) (TBox)
i g
— Instances to be transformed ... i Instance
' transformation
— System (mappings)
Interoperability/Integration N owewa mmTm e
nsnees | 1T fmetance T e
(ABox) ; _ :_ _ _(éBLoi()_ _ _:
o Simplification: —
— We have the result — for teaching | e [T et ]
purposes I
e How?
— Different techniques
— We will show one in the Demo
.
A-BOA Tutorial : -
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Example: Bibl1o Schemas

e Biblio ontologies —a VERY simple Biblio-1
examp le 1.4 — reviewerOf
— Different kowledge representations for the [ e .
same body of knowledge about conference authoredByt J"
papers Paper
e Real ontologies are:
- MORE Complex (SChema) 0.* -placedIn| 1..* mw
— MUCH MORE bulky (instances) o oontains |
- Eg [10] oMo ReqularPaner -volumeTitle : String
o Imagine: e e | R e
- Biblio-2 is for a conference management S
system
— Byiblio—l is the model for a paper Author PCMember
repository at a publisher cpartn g
— Papers accepted for a conference have to
appear in the publisher’s paper repository VL ey |
— Publisher’s information about the page limits e
has to be communicated to the conference . |ProcesdingsPaper
management system T [teiSting o | reviewessy
e Biblio-1and Biblio-2 have to be sopartey] | Lonebge  Ineger N
aligned eonare ] [rePase e =
%10] Davidovsky, M., Ermolayey, V., Tolok, V.: Instance Migration Between 1 [volumeTitle : String
ntologies having Structural Differences. International Journal on Artificial - -
Intelligence Tools. Vol. 20, No. 6 (2011) 1127-1156 BRiblio-2
| .
A-BOA Tutorial - -
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Example: Bibl1o Instances

Per2 : Author
name : string = Author2

affiliation : string = PhD stud., Dept1, Uni1
i -authorOf
-reviewerOf Per4 : Author
Per2 : Person -authorOf Per4 : Person — _authorOf  |name : string = Author4
name : String = Author2 -authorOf  [name : String = PCMember -authoredBy affiliation : string
-authoredBy
-authoredBy PrP1 : FullPaper
-authoredB: title : String = IDC Paper 1 .
4 T ——— strtPage : Integer = 179 -isPartOf
: Reg! p : : = Perd ; PCMember
-authoredBy = -isPartOf endPage : Integer = 190 Perd
title : String = IDC Paper 1 maxPageNo : Integer = 16 id : Integer
. = rtin : Stri
|maxNoPages : Integer = 16 _ontains expertin : String
. -authorOf X
PaN1 : PageNo -placedin -contains Pro1 . Volume -reviewerOf
strtPage : Integer = 179 -of volumeTitle : string = Intellignet Distributed Computing IV
endPage : Integer = 190 Pro1 : Proceeding
-authorOf volumeTitle : String = Intellignet Distributed Computing IV -contains
-authorOf -contains PrP2 ; FullPaper
) [ -isPartOf ) title : String = IDC Paper 2 .
Per3 : Person - -isPartOf  IstrtPage : Integer = 209 -reviewedBy
name : String = Author3 -authoredBy - Z...BEQ.U.IELE@.D.&I- lendPage : Integer = 216
[title - String = IDC Paper 2 -authoredBy maxPageNo : Integer = 16
|maxNoPages : Integer = 16 eviowedBy *‘ -authoredBy evewsdsy
-reviewedBy -placedin name : strir.\g = Author3 -author0f reviewerOf
R -reviewerOf : = h
DJ_.TEQIS.QD -of affiliation : string
name : String = Author1 PaN2 : PageNo Per1 : PCMember
strtPage : Integer = 209 id : Integer
endPage : Integer = 216 expertln : String
a) The instances of Biblio-1 b) The instances of Biblio-2

The result we have to achieve

. ]
we1s, 202 A-BOA Wiki: Walkthrough Example o




Part 1:
Motivation, Basics,
and Applications

A-BOA Wiki: Motivation, Basics, and Applications




Part 1: Structure

e Ontology Alignment in general
and at a relatively basic level:

— Qutlines the motivation to study OA

— WHAT: Denotes OA and puts the problem into the
context of the other knowledge harmonization and
integration problems

— WHY': Analyses the applications that require
aligning knowledge representations, summarizes
requirements

= .
we1s 202 A-BOA Wiki: Motivation, Basics, and Apps =




Section 1.1:
Motivation to Study
Ontology Alignment

“I find it critical to remember that every ontology is a
freaty — a social agreement — among people with some
comman motive in sharing. ™

Tom Gruber in the Interview for the Official Quarterly Bulletin of AIS Special Interest Group on
Semantic Web and Information Systems, Vol. 1, Issue 3, 2004.




Are Interpretations the Same??

e Inrow 1?
e In row 207

A-BOA Tutorial
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Motivation - Abstract

e The World is multi-faceted and polysemic
=> Many different views or interpretations by different
individuals or groups
o Reflected in different knowledge
representations of the same reality

e We do many things across several facets or even

across subject domains
=> Several knowledge representations (ontologies) have
to be harmonized or aligned
— To enable proper communication, coordination or
information processing

S .
wre13, 202 A-BOA Wiki: Motivation to Study OA 14




Motivation - Utility

e An alignment is essentially:
— A result of applying a set of formal transformations to a
knowledge representation — to its schema and individuals
e An alignment allows:
— Interpreting knowledge that is external to the interpreter
— In the same way the interpreter views his own knowledge
schema and assertions
e E.g., given that a bi-directional alignment of Biblio-2
to Biblio-1 exists:
— A publisher (Biblio-1) — seamlessly imports the assertions
about the accepted papers to its production repository
— A conference organizer (Biblio-2) — gets publisher’s
information about publication constraints, like page limits
— Common motive in sharing is satisfied

e Many kinds of important applications require OA

A-BOA Tutorial
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Section 1.2:
Basics of Ontology
Alignment

A-BOA Wiki: Basics of Ontoloagy Alignment




Section 1.2: Structure

e Basic Definitions and Generic Problem Statement

— Denotes an ontology, ontology schema, assertional part,
mapping, and ontology matching process

— Based on these a definition of ontology alignment is given

e Classification of Ontology Alignment Problems
— Several features of participating ontologies
— The span of the aligned ontology elements across ontologies

e Ontology Instance Migration Problem
— A walkthrough problem with a little bit of more formal detail

e Ontology Alignment Metrics

— Not all of them, but those important for solving Ontology
Instance Migration Problem — structural and assertional

I ]
wets 2012 A-BOA Wiki: Basics of Ontology Alignment v




Section 1.2.1:
Basic Definitions
and Generic Problem

Statement

A-BOA Wiki: Basic Definitions
and Generic Problem Statement




Basic Definitions: Ontology

Biblio v.Z2

e Ontology (c.f. [22]) — a tuple:

0 = (C; PI ‘l; 7; I/I SI J_I eI =) 1.x -authoroot oreas 0.* _reviewerOf
e wherethesets G £, 1, 7, V are pair-wise disjoint :

a nd - -strtPage : Integer < -reviewedBy
L]

-endPage : Integer
— (C —set of concepts (or classes) :;zi?;;’:[
— P —set of properties (object and datatype properties) el e e
— I —set of individuals (or instances) " [obmeTe o
— T -—set of datatypes

name : string = Author2

— I/_ set Of Val ues affiliation : string = PhD stud., Dept1, Uni1
-authorOf

Per4 : Author

— < - reflexive, anti-symmetric, and transitive relation T

-authoredBy affiliation : string

on (Cx C)U (P x P)U (T x T) called specialization,

PrP1 : FullPaper

(subsumption) that form partial orders on:

strtPage : Integer = 179
lendPage : Integer = 190 Per4 : PCMember

— (- concept hierarchy; and

. expertin : String
ontains

— P— property hierarchy S ' |

| Pro1 : Volume

_ J_ _ Irre-ﬂeXIVe and S mmetrlc relatlon - |[volumeTitie : string = Intelignet Distributed Computing IV |
on (C xC)U(Px P)U(Tx T) called exclusion

— e —relation over (/x C) U (Ix V) called instantiation O L

— =-—relationover 7 U P U (Ix V) called assignment L = lesoc i

Per3 : Author

-reviewedBy

-authorOf .
name : string = Author3 -reviewerOf

affiliation : string

[22] Euzenat J. and Shvaiko P. 2007. Ontology Matching,

id - Integer

Berlin Heidelberg (DE), Springer-Verlag

. S
- utorial . : - E .
wets 202 A-BOA Wiki: Basic Definitions ... 10




Basic Definitions: TBox and ABox

 An ontology (c.f. [36]) O comprises:
— Schema S and its assertional part A
- 0=(5A;5=(CGFA T .0A= 1V ..)

e Ontology schema S (or a terminological
component, TBox) contains statements
describing:

— The concepts from C of G,
— The properties from Pof those C
— The datatypes 7 for the elements of P

e The set of individuals A (or assertional
component, ABox) contains:
— Ground statements about the instances of O
— Attribution of the instances of O to the schema

[36] Nardi D. and Brachman R. J. 2007. An Introduction to
Description Logics. In 7he Description Logic Handbook,
F. Baader, D. Calvanese, D. L. McGuinness, D. Nardi,
P. F. Patel-Schneider, Eds. Cambridge University Press
New York, NY, USA

A-BOA Tutorial
June 13, 2012

' '
Biblio v.2
Author PCMember
-name : String -id : Integer

-affiliation : String

-expertin : String

1.*

-endPage : Integer
ontains
—» Volume

/sz : Author

-authorOf

ProceedingsPaper

0.* -authoredBy

0. -reviewer

1.*

-title : String
-strtPage : Integer

] -reviewedBy

FullPaper

-maxPageNo : Integer 316

[narte: string = A

— The axioms over the elementsof C A T ——— | ...

B = Author2
Aﬂ( affiliation : string = PhD st
orOf

ud., Dept1, Uni1

-gontains

Of

Pro1 : Volume

>|volumeTitIe : string = Intellignet Distributed Computing IV |

P pP2 : FullPaper
title :

String = IDC Paper 2
strtPage : Integer = 209
endPage : Integer = 216
maxPageNo : Integer = 16

-reviewedBy

reviewerOf

A-BOA Wiki: Basic Definitions ...

Per1 : PCMember

id : Integer
lexpertln : String

reviewerOf

reviewedBy
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Basic Definitions: Mapping

e A Mapping (or a Mapping
Rule, c.f. [22]) is a tuple

m = (el ell RI n)l

where:

— g e’are the elements of G P, [,
7, V of the respective ontologies
Oand O’

— R is a set of relations

— nis a confidence value (typically
in the range of [0, 1])

[22] Euzenat J. and Shvaiko P. 2007. Ontology
Matching, Berlin Heidelberg (DE), Springer-Verlag

A-BOA Tutorial
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TBox: Biblio v.1

1 erOf
Person
————— : String
-authorOf 0
-authoredBy 0
— Paper
>
0 -title : String wedBy

. -reviewe:
0.* -placedin| 1..* -isPgrtOf
1 -of -contains
Proceeding

-volumeTitle : String

PageNo

-strtPage : Integer | |-maxNoPages : Integer = 16
-endPage : Integer

m = (Papere G, ProceedingsPapereC’, <, 1)

Author PCMember
----- : String -id : Integer
ffiliation : String -expertln : String
1.* -authorOf 0.* -reviewerOf
0.% -authoredBy
1.*
P ProceedingsPaper
1.* - -
-title : String oy
-strtPage : Integer reviewedBy
-endPage : Integer
PartOf
_contains FullPaper
Volum -maxPageNo : Integer = 16
1 -volumeTitle : String

TBox: Biblio v.2




Basic Definitions: Mapping

e A more complex Mapping.
— m = (<PaN1.strtPage=179> ¢V, <PrP1.strtPage>< V’, migrate, 1)

Per2 : Author
name : string = Author2

o

Porz Person —authorOf <concept concept name="http://www.somewhere.com/ontologies/2011/1/
name : String = Author2 BibliographicOntology 1l.owl#RegularPaper">
<rename>FullPaper</rename>
-authoredBy <removeProperty>maxNoPages</removeProperty>
authoredBy <addProperty data type="integer" value="16">maxPageNo</addProperty>
</concept>
<concept concept name="http://www.somewhere.com/ontologies/2011/1/
PaN1; PageNo BibliographicOntology 1.owl#Paper">
iﬁg&fmﬁ;iﬂ% o <rename>ProceedingsPaper</rename>
authorof E <addProperty>strtPage
authorOf <condition>
ora - Poreon <valueFrom domain="PageNo" property="pageRange">%sup condition%</valueFrom>
mmaSMw=AmmB41 _authored <supplementaryCondition type="relation" name="PageNo-of-Paper"
range="ProceedingPaper">%current individual%</supplementaryCondition>
</condition>
o1 Person _review </addProperty>
name : String = Author1 <addProperty>endPage
<condition>
<valueFrom domain="PageNo" property="pageRange">%sup condition%</valueFrom>
<supplementaryCondition type="relation" name="PageNo-of-Paper"
a) The instances of Biblio-1 range="ProceedingPaper">%current individual%</supplementaryCondition>
</condition>
</addProperty>
</concept>

)
S ]
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Basic Defs: Ontology Matching

e Ontology matching (c.f. [22])

— a process of discovering the - Referee

mappings between the elements O\ N\ | omoom) o
e and e’of different ontologies TBox v TBox
O and O/ ]; Discover ];:
ABox > Mappﬂ;gf)/4 ABox

e A generic ontology matching v %
process 2 l Yo
— Discover Mappings e Aply y | TR
;iz. U — Mappings ,,,,,,,,,,,,, » ?g
ABox, ABox,

7, l I,

V. v

Legend: =——» — control flow; ----» — data flow;

[22] Euzenat J. and Shvaiko P. 2007. Ontology [] —alignment; . — optional
Matching, Berlin Heidelberg (DE), Springer-Verlag

] : ]
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Basic Defs: Ontology Alignment

e Ontology Alignment s
— the result of applying A Omlm
the discovered set of mappings e a2
to the respective ontologies ’ »@‘ 3
e A Generic Ontology Alignment T o
Problem z \ o
— Build alignments following a Generic ~ [Bos| <~ > [MBox
. a pply a
Ontology Alignment process fo e Mappings) /sl E
— Discover Mappings S l i
— Apply Mappings & &

Legend: =——» — control flow; ----» — data flow;

— Could be interweaved [ — alignment. . — optional
— Result: Alignment — shaded gray

e Several kinds of OA problems ...

. ]
- utorial . . - E e
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Section 1.2.2:
Classification of Ontology
Alignment Problems

A-BOA Wiki: Classification
of Ontology Alignment Problems




Classification: Dimensions

o Let:
- 0=(GP LT V..), e belongsto O
- O'=(C,P, I T, I, ...), e belongs to O’

e Ontology Alignment Problems are classified
based on:

— The features of participating ontologies O, O’; and
— Thespanof g e” across G, P, I, 7, V-sof O, O’

e (lassification dimensions:

— Span — Complete, Structural, or Assertional alignment CIS|A
— Dynamicity — Static versus Dynamic aligned ontologies s|D
— Direction — Bi-directional versus Uni-directional alignment
— Distribution — Fully Distributed settings versus the use B|U
of a Central referee ontology D|C
o Additionally we differentiate:
— One-Shot versus Iterative Alignment approaches
.

A-BOA Tutorial
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Classification: Span

e By the span of aligned
elements Ontology Alignment BOX |
Problems are classified as: ABox |

— Complete - if alignments span

across TBox-es and ABox-es
of O, O’

— Structural - if alignments cover
only the TBox-es of O, O’

— Assertional - if alignments
cover only the ABox-es of O, O’

A-BOA Tutorial
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Classification: Dynamicity

e Wrt dynamicity of aligned
elements Ontology Alignment
Problems are classified as:

— Static— ¢ e’ of O, O’ are
considered unchanged

— At least for the time
of alignment

— Dynamic — eand e’may be

changed while DM or AM phase

iSs executed

— Potential invalidity of
mappings and alignments

— Additional revision may be

required

A-BOA Tutorial
June 13, 2012
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Classification: Direction

e By direction of alignments :
Ontology Alignment Problems o I
are classified as: ABox__
— Bi-directional — eand e’of TBO;
both ontologies (Oand O”) ABoX,
are aligned
— Uni-directional — alignments ’
are applied to only one ontology ——
— either O or O ABox
i  [ABox,
E— .
wets 202 A-BOA Wiki: Classification of OA Problems =




e By the degree of distribution in
their settings Ontology Alignment

. - TBox

Problems are classified as: o
— Centralized — rely on a central 2
Referee Ontology O’ as a bridge TBox,
for constructing correct mappings ABox,

— Not always possible

— E.g. competitors o

— E.g. appropriate referee TBox
ontology is not available ABox

— Distributed — without TB;;
a central referee e

.

A-BOA Tutorial
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One-Shot vs lterative

e One-Shot techniques — align
e, e’ of O, O’ in one iteration
— Shortcomings:
— Dynamicity: € e’ may
change — invalid alignment

— Bad quality revealed in
subsequent evaluation

e Iterative approaches
— Add evaluation step in the loop

— Iterate in the refinement loop
until the quality of alignment is
not sufficient

A-BOA Tutorial

TBox

ABox

TBox,

ABox,

Oq

TBox,

ABox,

.1 TBox

ABox

| IBOX,

refinement

}

ABox,
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Section 1.2.3:
Ontology Instance
Migration Problem

A-BOA Wiki: Ontolo Instance Migration Problem




Ontology Instance Migration

o |et:

e Osand O fwould be considered identical iff:
- VFfe U int ;*(f) =int ;1 (f)
— E.g. Either Marylin OR Albert

A-BOA Tutorial
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Os=(5°% A°*) - a source ontology
Ot= (54 A% - a target ontology
O+, Ot conceptualize the semantics of the same Universe of
Discourse U

— E.g. the same Bibl1o domain
Uregarded as a collection of ground facts: U = {f}
Essentially, Osand O !are the interpretations of U

— E.g. Marylin vs Albert

— int ;(f) is the interpretation of the fact 7 by the individuals
from 7 of ontology O




Ontology Instance Migration

o Let idiff (U, OS, O1):
— An abstract metric of interpretation difference
— /diff = 0O for identical ontologies

— /diff increases monotonically to 1 with the increase of
the number of 7 < U such that

(= (int 5(f) =int ;£(fF))
— idiff = 1iffvfe U(= (int ,5(F) = int ,£(F))

e (1 — /diff) may further be interpreted as
balanced F-measure in evaluation of
semantic distance

. ]
- utorial = - : :
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Ontology Instance Migration

O<and O ‘are structurally different if S5+ S¢

— Structural difference — a transformation T: S5 — 5S¢

— T may be sought in the form of a set of nested transformation
rules

Let:
— ABox of O contains individuals (/5 # 2), while
— ABox of Olis empty (/= 2)

e )

The problem of minimizing /diff (U, OS, O¢) by: )
— (1) Taking the individuals from 7+ A
— (2) Transforming them correspondingly
to the structural difference between TBox |
Osand Otusing T; and ABox
— (3) Adding them to /¢
is denoted as Ontology Instance Migration
problem
— Classified as ASUD Ontology Alignment Problem

%

A-BOA Tutorial
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Ontology Instance Migration

e Theoretically can be solved
in one shot

e In practice each of the sub-tasks (1-3)

may result in the loss of assertions
[10]

B
— Iterative refinement could yield results
with a lower resulting /diff value refinement i

e An iterative solution:

— Develops a sequence of O s states sst, to minimize
the /idiff (U, Os, O1) in a way that:

idiff (U, 04 ,0°%) < idiff (U, 05 ,0°) > i< j

where: O is O ¢ in the state after accomplishing iteration /

_ S
A-BOA Tutorial - - = i
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Section 1.2.4:
Ontology Alignment
Metrics

“oow I wornld contend that analyses frequendy should ned seek a single

m eas wre and will never find a perfect measure. ... It is timee o stop acting
em barravsed abvowt the supposed suplus of measiures and Destead make
Sullesy possible use of their diversiny. ™

— = R —_— — - e

Herbert F. Weisberg: American Political Science Review 68 (1974) 1638-1655




Ontology Alignment Metrics

e OA problem — minimizing semantic
difference between eand e” of Oand O’

— Metrics — for measuring this semantic difference
- 0= (5 A
— Have to cope with the semantic differences between:

— Sand S’- the metrics for Structural Difference

— Aand A’- the metrics for Assertional Difference

- ]
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Metrics for Structural Difference

* Based on assessing the S
semantic distance between
the structural elements, —
comparing: 47%
— Structural Elements themselves = el T

— The semantic contexts of the ~  “w[mwwsm]
Structural Components T

name : string = Author2
laffiliation : string = PhD stud., Dept1, Uni1

— The individuals relevant to the
Structural Components > g™

e A good overview - in [20]
— Not all discussed here

o“
.
R
K

reviewerOf

Pro1 : Volume

-———
- ~ ~

7 PrP2 : FullPaper N

[20] Euzenat, J. et al.: State of the Art on Ontology N

lendPage : Integer = 216

Alignment. KnowledgeWeb project deliverable N PR

-authoredBys| [ réVrewaBy

D2.2.3, v.1.2. August 2, 2004 e @5
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Instance(-Based Structural) Similarity

e Rationale: similar structural elements (e.g. concepts) have similar
instances

e let:
— D a domain
— Aand B - the concepts in D

e Ais (somewhat) similarto B if ,N I, # @
— I,and I are the sets of individual assertions about D; and
— I, ={i}: Yk, instance_of (i, A)

e Instance Similarity is often measured [12] by a symmetric
Jaccard coefficient:

Sim; (4, B) = PN 1) | P(I,U Iy)

— P(7]) is the probability that a randomly chosen instance of D
belongs to 7

[12] Doan, A., Madhavan, J., Domingos, P., Halevy, A.: Learning to Match Ontologies on the Semantic
Web. Int. J. Very Large Data Bases, 12(4) (2003) 303-319

- ]
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Instance(-Based

ructural) Similarity

-reviewerOf
[ Eer e | -aunwor [ Fed e |
g m ( A B ) name : String = Author2 -authorOf  [name : String = PCMember
— -———
_[ 4 - -authore?By\
-authoredBy \
ELL_I' §§ﬂu arPape! .
P Z | I Z P Z U Z "‘, _ 1_ -isfjgrtOf
A B A B N title : String = IDC Paper 1
A} imaxNoPages : Integer = 16 7
N
. n PaN1: PageNo L IS ‘ -placﬁln/ -contains
strtPage : Integer = 179 of = ——

lendPage : Integer = 190

Pro1 : Proceeding |
[volumeTitie : String=Jntallignet Distributed Computing IV |
-

inew
-authorOf P d -contains ~
4 -isPartOf

-authorOf

— A=Biblio-1l:RegularPaper;

PrP2 : RegularPaper
a n d name : String = Author3 aulhorelBy ~ = ‘
Y title : String = IDC Paper 2
A imaxNoPages : Integer = 16
B ' N o -reviewedBy
—_— —_— _— ° cedin
=Biblio-2:FullPaper L

-of

PaN2 : PageNo

strtPage : Integer = 209
endPage : Integer = 216

have the same set of instances
e SoO:

Per2 : Author
name : string = Author2

A-BOA Tutorial
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affiliation : string = PhD stud., Dept1, Uni1
-authorOf
Per4 : Author
— Z ' I Z —_— Z U Z " a n d _authorOf  |name : string = Author4
/4 B /4 B’ o | =eUtTrEE By ~ affiliation : string
- NauthoredBy
- Ve -
It is very probable that Siotoces
I ttitle : String = IDC Paper 1 .
strtPage : Integer = 179 "SP‘"Of
\ endPage : Integer = 190 2 Per4 ; PCMember
P Z I I Z — P Z l | Z N imaxPageNo : Integer = 16 7 id : Integer
/4 B /4 B ~ -~ -~ ontains lexpertln : String
- ~
= uthorOf )
| Pro1 : Volume | -reviewerOf
[volumeTitle : string = Intellignet Distributed Computing IV |
———
'l - - i -
. - contains - ~
" [ ’ n /7 PrP2 : FullPaper \
! title : String = IDC Paper 2 1
-iSPartOf strtPage : Integer = 209 -relewedBy
lendPage : Integer = 216
-authoredBy maxPageNo : Integer = 16 /
-author®eB: N
Per3 : Author ~ — o = euwﬁ'sy
-authorOf .
name : string = Author3 -reviewerOf
affiliation : string

Per1 : PCMember

id : Integer
lexpertin : String




Contextual or Feature Similarity

e Rationale: similar structural elements TBox: Biblio v.1

mmsEmEnay
____________
. LN
. L
. .
.* I3

(e.g. Concepts) have similar o e
structural contexts [17, 18] aor| LTS
e Contexts may be understood ree
aS featu re Sets .:. 0.* -title : String -reviewedBy
e Hence, Contextual Similarity may be
measured using Tversky metrics [48]
~ Afeature set has to be defined N
— E.g. the set of similarity measures 'e"d"agé’”-".‘.‘f?f' ‘
of the object properties and related concepts s,
Sime=1/m2s, |
— In that sense contextual S|m|Iar|ty may be | [ — romenir_
regarded as an integrative metric for a pair of | - fae'. Sy
concepts S| ot
|18| Ermolayev, V., Ruiz, C., Tilly, M., Jentzsch, E., Gomez-Perez, G. “ t?“diz;?.‘f’g <]—|miewedBy
, Matzke, 'W.-E. 2010. A Context Model for Knowledge _-;z‘;g}g’;[ FullPaper
Workers In CIAO 2010 CEUR- WS vol. 626 Volume -max PageNO'ltege=?g
[48] Tversky, A.: Features of Similarity. Psychological Review, 84(4), ™ +... [FoumeTiie Stng -
327-352, JuIy 1977

TBOX """" Blbllo V.2

- ]
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Datatype and Measurement Similarity

e Rationale: similar structural elements TBox: Biblio v.1

(e.g. Concepts) have similar properties —

e Shortcoming: the problem of determining N
similarity among properties has the same
complexity as measuring the similarity _
of concepts

e Hint: the set of properties of a concept %_‘
is the part of its feature set T

— Measure property similarity using Pageo RegularPaper _ —
a contextual similarity metric endrape  meper | LLoorases inteeer 7 10

e Complication: different types of properties, e.g.:
— Datatype properties
— Reflect that a concept has a characteristic

which: e e

_ HaS a paI’tICU|ar type -affiliation : String -expertln : String
(a color, a weight, a string, ...) 10| auoror 00 | reviewsror

— Is measured using specific units I e
(a year, an integer, ...)

— May have constraints on its values expressed as 1" e sving reviowedsy
logical formulas, e.g.: pesaiivonlll G
(weight < 90) ~ (age < 30) ;;z':f;:g[ FullPapor

— Referential (object) properties Volume | [TexPageNo: Integer = 1o
— Reflect a relationship to another concept (property) R

TBox: Biblio v.2

- S
we1s 202 A-BOA Wiki: Ontology Alighment Metrics 4




Datatype and Measurement Similarity

. . TBox: Biblio v.1
« Biblio example:

e A=Biblio-1:RegularPaper o
— Has a datatype property @ =maxNoPages = :
_— Measu red |n /nteger S 0.* |itle : String -reviewedBy

e B=Riblio-2:FullPaper ﬁ

— Has a datatype property 6 =maxPageNo e S\

-strtl

— Measured in /nteger s

e Properties g and 6 may be considered
similar

Y

age : Integer (naxNoPages : Integer = 16

Sge : Tnieger \/1

o

— Hypothesis similar_to (A, B) o uing
— Sim,, between A and Bincreased R L
o Simy, will be even higher if gaand b

FullPaper

have the same constraints/values: [
— (@=16) and (b = 16)

-maxPageNo : Integer = 16

Volume \\

TBox: Biblio v.2

. ]
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Lexical Similarity

e Rationale: similar structural elements have TBox: Biblio v.1

similar identifiers —
— E.qg. lexical roots are the same P I
— May of course lead to confusion uoredey) o
— However, a good hint for supposing similarity
e Lexical heuristics work if supported by other
evidence: =
— E.g. instance or feature similarity for a pair Reguiarpaper | [*M1°TT0 9110
of concepts is high s sty | [T Noeges Ineqer - 10
e The following lexical metric Sim, is often used
— Let R, RjzDbe the sets of roots of the words
which' constitute the names of concepts
Aand Brespectively, then: e
Sim, = |(RaN Rp)| [ 1(RyU R
|~ 1.*
e Biblio example: o
— A=Biblio-1:RegularPaper e Al
— B=Biblio-2:FullPaper e T ————— e
— Sim, (A, B) = 0.33 s
TBox: Biblio v.?2
.
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Metrics for Assertional Difference

e Have a slightly different nature

e Are often based on measuring the fraction of
aligned individuals in terms of:
— Recall
— Precision, or
— A combination of those
— E.q. balanced F-measure
e For the ontology instance migration problem:

— Precision (P) is the fraction of migrated individuals
that are relevant

— Recall (R) is the fraction of relevant individuals that
are migrated

- ]
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Metrics for Assertional Difference

e For the ontology instance migration problem:
— Precision (P) is the fraction of migrated individuals that are relevant
P=tp/ (ip+ Ip);
— Recall (R) is the fraction Relevant | Irrelevant
of relevant individuals

that are migrated Migrated True positives | False positives
[y /i
R=tn] (to+ ) ) B ___
Not Migrated | False True negatives

— Additionally - Accuracy (A)
A= (tp+tn) | (tp+ Ip+ tn+ n)
e An ideal migration outcome correspondsto P= R=1
e Neither Pnor R separately fully reflects the correctness of migration
results
e F-measure (F) could be of interest as it brings Pinto correlation
with R as a harmlonic mean (5 +1)PR
+ 2
= - = 1 -
ZJP+A-a)R  ppir P ~l-ale
e Balanced F-measure equally weights Pand R: a=1/2= =1

= ]
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Section 1.3:
Applications of Ontology
Alignment
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Section 1.3: Structure

e Afew (1 ©) selected categories of applications
— A broader spectrum is surveyed in [11]

e Focus on the requirements to ontology alignment that are
posed by the applications in a category

— A particular ontology alignment problem
— Why is an agent-based solution appropriate?

e (Categories of applications:
— Distributed Information Retrieval

e The requirements to ontology alignment technology are

finally summarized
[11] Davidovsky, M., Ermolayev, V., and Tolok, V. 2012. A survey on agent-based ontology alignment.

In Proc ICAART’12, 355-361
— = _ 5
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Distributed Info Retrieval

| have a query to all of you
> in terms (and in language)
) that | understand

e DIR applications assist
retrieving and fusing
information from
heterogeneous,
distributed, and
independent IR

e Ontologies in DIR are

used for: We provide IR_—ts glnn]gtated '
- t .
— Transforming user Normally, we do not care
queries and system about the others
responses e —
— Representing Structures [User (lgjuery] /
and Semantics of IR 4
e Ontology alignments (B Roase.
are required: i '
— At Query Transformation EXeT B M —Eecite
step [ Prt-Q Pr%(-%:t?ery [ Przi(-QlﬁjGW]

— At Result Fusion step

A-BOA Tutorial
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Distributed Info Retrieval

e Ontology alignments are required:
— At Query Transformation (QT) — for:

— Correlating query structure and semantics with different information
resource schemas

— Building respective partial queries
— At Result Fusion (RF) — for:
— Transforming and putting together
the retrieved information instances
e QT Requirement: a solution for
a Structural Static Uni-directional
Distributed (SSUD) OA problem

e RF Requirements:

— A solution for an Assertional Static
Uni-directional Distributed (ASUD)
OA problem

— High recall — important not to miss any
potentially relevant information; irrelevant
can be filtered out using other techniques

e General requirement: scalability wrt the
complexity and number of alignea\
ontologies

A-BOA Tutorial
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Agents In DIR

e E.g. SEWASIE project
[13]:

— A multi-agent system for
querying heterogeneous
data sources integrated
using ontologies

- h ttp : //WWW L] SeWa S i e n O rg/ QUERY-AGENT BROKERING -AGEMNT |

z p 7
& UNFOLDING il

+
FUSION

Uniolded SiNode1-Ontology  gn 0460 Ontology
Queries

SINode2-Ontology
A_»
mapping

[13] Dongilli P., Fillottrani P.R., Franconi E., and Tessaris S.
2005. A multi-agent system for querying heterogeneous data

sources with ontologies. In Proce 13th Italian Symposium on = -
Advanced Database Systems, SEBD-2005 sm s.Em

wneiaz0z  A-BOA Wiki: Distributed Info Retrieval
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Requirements to Onto Alignment

Ontology Alignment Problems
Requirements Dyna- | Direc- | Distri-| Method 1oy
1 Span Y . . Agent Capabilities
mics | tion |bution
E | »m -]
2% =g |2
5 |8 —_ = |o |2
Z |E o |3 |8 215|123 g
2|8 |2, |3 § = 215 |8 =15 50 z g '%
cslelelz|E2|2E|c|El2I |88 2 | o |EEEFIE|E o
S lE|E|B |Z= |E izl |=9 L |E|8| =2 2 2l =B |2 |
.. =_2‘=§I5b-go§m§ ITIE|B|Z2|™= |5 |2|z 2|2 |2 |E
Application Category SRS = L | [< |»n S 2 oula] d R ERERSEIERR:
* AERERFRERE 2|5 85323 |8
& |2 || Sln |CISIAISIDIBIU|ICID|Q | £ |p<|Z7 |0 |&
Distributed Information Retrieval + ~ | + + + |+ |+ ||| | - |+ + |+
Human-Machine Dialogues + + | + + |~ |+ +- + |+ |+ |+ +
Ontology Engineering and Management + | + + + |+ |+ |+ + |+ |+ |+ + |+ + | +
Service Composition + |+ |+ + | ~ + |+ |~ |+ + |~ | + ~ |+ +
Legend: +- — minimal requirement/basic solution: ~ — desired: + — required.

e Instance Migration (ASUD, Iterative):
— Required:
— Distributed Information Retrieval

— Ontology Engineering and Management (Evolution, Versioning, Refinement)
— Good to have:

— Service Composition (ASBD)

e .
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Part 2:
Theoretical Foundations
and Demonstration
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Part 2: Structure

e Answers the "how" group of questions
— A more advanced material
— More focused on agent-based approaches for building ontology
alignments
e QOverviews selected agent-based frameworks for
ontology alignment:
— Information Flow Theory based approaches
— Argumentation based frameworks
— Semantic Contexts and Propositional Substitutions

o (ffers, as a practical reinforcement for the overview
— Demonstration of the Agent-Based Software Prototype
— A very brief one — showing the results, not the process

— The tool for solving one particular problem of Ontology Alignment
- Ontology Instance Migration Problem

: ]
- utorial - - .
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Theoretical Foundations

e Agent-based approach for solving a generic
ontology alignment problem

e Discover Mappings
— Wand W”are the wrapper agents for
ontologies Oand O’
— Agent R wraps the central referee ontology O”
and helps Wand W’finding the proper
mappings Mand M’using O"(a matchmaker

function)
— Wand W’produce their own sets of mappings
Mand M’
— In collaboration with each other (a fully >
distributed problem setting); or TBox_|.
— Also in collaboration with R (the problem ABox |
setting with a central referee ontology)
e Apply Mappings 0, .
— Mand M’are autonomously applied by Wand o

W’ to O and O’
g PrObIem: HOW do the agents CO”aborate and Lt:gcnd -P _f.onlrol flow; 'f data flow; I:I alignment;
develop these mappings? e o g "
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Theoretical Foundations

e Substantial attention
in the literature

e Mainstream: use of -
(different flavors of) e
negotiation techniques 4
as the most natural and ol
well-proven mechanism { {og ,
for reaCh|ng agreements @ - Information Flow Theory based approaches

@ - Argumentation based approaches
@ - Approach using Negotiations on Semantic Contexts

e Several fundamental theoretical approaches with different
expressive power

— Most widely used formalism is the Dung’s Argumentation O
Framework or its derivatives

— The formalism used in our software (demo):
— Negotiations on propositional substitutions in semantic contexts @
— Based on the Type Theory

A-BOA Tutorial
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Section 2.1
Information Flow Theory
Based Approaches

A-BOA Wiki: Information Flow Theory Based Approaches




Information Flow Theory

e A formal foundation by Schorlemmer Ag 1 Ag 2
et al. [42]
- Oﬂt0|_Ogy A“gnr_ne.nt — a product of classification \ f A /classification
meaning negotiation between 1 2
software agents infomorphism _~_ infomorphism
— Focus: introduction of general alignment A, > C< Ay
interaction models information chanel

e The approach
— Is grounded on Barwise and Seligman’s theory of information [2]
— Uses their notion of information flow (IF) as a basic formalism

e Alignment is:
— Defined as a system of classifications and infomorphisms

- Ohbtainelrd via meaning coordination between agents Ag, and Ag, through the information
channel:

— C is the classification determined by the meaning coordination done before
— A, A, — respective classifications
— 1, £, — respective infomorphisms

[42] Schorlemmer, M., Kalfoglou, Y., and Attencia, M. 2007. A formal foundation for ontology-alignment interaction
models. International Journal on Semantic Web and Information Systems, 3(2), 50-68.

[2] Barwise, J. and Seligman, 1. 1997. Information Flow. The Logic of Distributed Systems. Cambridge University Press

= .
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Information Flow Theory

The IF-Map Architecture

e The IF-based approach
has been implemented wsaion )
as the IF-Map method | | T

1
acquisition i translation ! infomorphisms general tion project mappings
1 1

http://www.aktors.org/technologies/ifmap/

[29] Kalfoglou, Y. and Schorlemmer M. 2002. IF-Map: an ontology-mapping method based
on Information-Flow Theory. In Proceedings of the 1st Int. Conf. Ontologies,
Databases and Application of Semantics (ODBASEDZ2), Trvine, CA, USA

= .
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Section 2.2:
Argumentation Based
Frameworks
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Argumentation Frameworks

e Abstract Argumentation Arl, Attack Ar2,
- O< ®
Framework (AF) introduced ) .
by Dung [14] as a pair:

AF = (AR, attacks) Ag 1
— AR — a set of arguments
— gttacks — a binary relation on AR ; and
— attacks (A, B) signifies that argument A attacks argument B

o Different flavors of AF used for ontology alignment by
agents to determine acceptable mappings in
negotiations

[14] Dung, P. 1995. On the acceptability of arguments and its fundamental role in nonmonotonic
reasoning, logic programming and n-person games. Artificial Intelligence, 77(2), 321-357

A-BOA Tutorial
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Argumentation Frameworks

e Different flavors of AF used for ontology alignment:

— Value-Based Argumentation Framework (VAF) by Bench-Capon [3]
AF = (AR, attacks, V, val, P)
— I/ —a non-empty set of values
— val— a function which maps the elements of AR to the elements of V
— P —the set of possible audiences

— Voting-based VAF (V-VAF) and a Strength VAF (S-VAF) by Isaac et
al. [28]
— S-VAF extends VAF with a strength function S: AR — [0, 1]
— V-VAF is defined by adding a notion of support
— A reflexive binary relation over AR disjoint to attacks
— Allows counting arguments as defenders (or co-attackers) within a
particular attack

[3] Bench-Capon, T.J.M. 2003. Persuasion in practical argument using Value-based
Argumentation Frameworks. J Logic Computation, 13 (2003), 429-448

[28] Isaac, A., Trojahn, C., Wang, S., and Quaresma, P. 2008. Using quantitative aspects
of alignment generation for argumentation on mappings. In Proceedings of ISWC08
Workshop on Ontology Matching, Karlsruhe, Germany

. ]
- utorial = - 5
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Section 2.3:
Semantic Contexts and
Propositional Substitutions

A-BOA Wiki: Propositional Substitutions




o Propositional Substitutions

SD

e Given O*and O'! o N
tx1, Ctx2y

+>e (Choose a center of gravity @ substtution £~ 7
— A pair of “central” concepts
with high similarity Ag 1 Ag2
e Discover mappings for a structural context by
— Exchanging hypotheses (propositions)
— Trying substitutions of own statements by received
propositions
— Measuring similarity improvement (several
metrics)
e Accepting good propositions (conceding)

—e Exclude the pair from the negotiation set

T .
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o Propositional Substitutions

o Center of Gravity: Paper « ProceedingsPaper
Publisher Conf MS

J ¢ bl
1.* -reviewerOf
Person Author PCMembel‘
-name : String -name : String -id : Integer
_authorOf 0..* -affiliation : String -expertln : String
-authoredBy 0. 1.* -authorOf 0.* -reviewerOf
Paper 0..* -authoredBy
0.* -title : String -reviewedBy 1.7
Q ProceedingsPaper
1.% e orn
0.* -placedin 1..% -isPgrtOf -title : String -reviewedBy
. -strtPage : Integer
1 “of -contains )
Proceeding -endPage : Integer
L -isPartOf
DaaoN RoaularP -volumedTitle : String -contains FullPaper
egularPaper
ageNo gu P Volume -maxPageNo : Integer = 16
-strtPage : Integer | |-maxNoPages : Integer = 16
-endPage : Integer 1 -volumeTitle : String
TBox: Biblio v.1 (0O°) TBox: Biblio v.2 (0OF)
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Section 2.4:
Demonstration of A-BOA
Solution for Instance

Migration

A-BOA Wiki: Demonstration of the Agent-Based
Software Prototype




Workflow and Tools

Source Target Structural Instance Source Target e Source Target
Ontology Ontology Difference Transforma- Ontology Ontology Migration Ontology Ontology
TBox (OWL) | | TBox (OWL) tion Rules ABox (OWL) | | ABox (OWL) Log ABox (OWL) | | ABox (OWL)

| | | | |
r r T m ; T m o T T m
Discover Structura Specify Mappings as n Migrate v Analyze Manually Migrate
Changes Transformation Rules Instances Problem Cases Problem Cases
+ +
~ 7
/ \ f /
S Ontology ,:/rlm_stan_ce Ontology Ontology
Discovery Engineer lgration Engineer Editor
Engine 9 Engine g

e (I) SDiff Discovery Engine (SDDE)
— Compared to manual
e (II) SDiff Discovery Engine (SDDE)
e (III) Instance Migration Engine (IME)
e (IV) Knowledge Engineer

A-BOA Tutorial
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(1) Discover Structural Changes

e Structural Diff Discovery e Done manually
Person Person -authorOf -reviewerOf PCPI:"SOE
Author -authorOf Author - o ember
— L P name : String
-name : Strin erson -name : Strin ) '
-affiliation - Siring reviewerOf | PCMember affiliation - S%rin -authoredBy -reviewedBy | -id : Integer
. (0.4189) - >"ng 0.* L. -expertIn : String
. o * | H
-reviewerOf | 0..% -authoredBy “name : String 0.* |reviewerOf Paper
05 ine e -id: Integfer _ eviewedsy ProceedingsPaper
- -expertIn : String ,
Proceeding Paper " - - -isPartOf
: . L.* | -title : String
ProceedingsPaper ProceedingsPaper '
(0.4308) -reviewedBy (0.5134) -strtPage : Integer
. L . -isPartOf - | -endPage : Integer
-volumeTitle : String " | title : String -placedIn 0..
title * Stri . -contains
fite : String confhins -isPartof| “StrtPage : Integer
-strtPage : Integer -endPage : Integer Proceeding
-endPage : Integer 0.* facedn -contains Volume
Proceeding of| 1
Volume RegularPaper -volumeTitle : String
i/ (0.6050) PageNo FullPaper
RegularPaper -volumeTitle : String
PageNo FullPaper -strtPage : Integer
(0.4482) -endPage : Integer -maxNoPages : Integer = 16
-strtPage : Integer -maxPageNo : Integer = 16
.endPage - Tnteger -maxNoPages : Integer = 16
-maxPageNo : Integer = 16
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(11) Generate Transformation Rules

e Generated by the
Structural Diff
Discovery Engine

e Imported by the
Instance Migration
Engine

A-BOA Tutorial
June 13, 2012

Fle  Project  Edt  Tools  Help cadence
4= = Instance Migration Plugin ! %=X u_l =
= ™ Plug-ins Kn ge B
m [ Ontology Visuslizer ™
g D Knowledge Base Editor Scope! [BlbllograpthOnto\ogy_l.owl !] ( Browse )
a ) =
= | [ TeamEdtor Targetfik: | BibliographicOntolagy_2.onl | Browse
& | [ Product Editor
a,
=} Mock Plug-T -
E ¥ MockPlg _” o Transformation rules
& | -] Ontology difference visualizer
g R in<tznce Migration Plugin File: TransformationRules. xml (ﬂ)
g
[
a

[[ﬁl] e Rl x <7xml version="1,0" encoding="UTF-8" standalone="no"? > =
<concepts >
<concept concept_name="http: /fwww.somewhere. comfontologies /20 11/1/BibliographicOntology _1.owl#Paper”>
Concept: add <rename »ProceedingsPaper </rename >
<addProperty >striPage
Action: [ !] <ondition:
<valueFrom domain="PageMo” property="pageRange "> %sup condition% < valueFrom»
Walue: <supplementaryCondition type="relation” name="PageNo-of-Paper”
range="ProceedingPaper "> %%current individual < fsupplementaryCondition >
<fcondition’
< faddProperty>
<addProperty »endFage
<mondition:
Edit: <valueFrom domain="Pageho” property="pageRange">Ysup condition¥</valueFrom»
\ <supplementaryCondition type="relation” name="PageMo-of-Paper”
( 0Ok ) C Remove ) ( Undo ) ( Redo range="ProceedingPaper "> Yecurrent individual %< /supplementaryCondition >
<frondition
Find: <faddProperty>
<removeRelation domain="Paper" range="PageNo">placedIn< fremoveRelation
Hilliilii i |il“ E Find prev a E Find next | <addRelation domain="Paper” range="Authar">autharedBy < faddRelation »
<addRelation domain="Paper" range="PCMember"=revieweddy< /addRelation
<addRelation domain="Paper” range="Volume">isPartOf < /addRelation »
<fconcept>
<concept concept_name="http:{fwww.somewhere. comontologies/2011/1/BibliographicOntology _1.owl#ReqularPaper™>
D@ @ @ @ <rename >FulPaper < frename »
<addProperty >maxPageNo < faddProperty »

<removeProperty =maxMoPages < /removeProperty >
<fronrent:

([ Execute migration )
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(111) Migrate Instances

e Instance Migration Engine s
[10] P — B

— Generates Migration Log Tﬁﬂ: BibliographicOntolagy_2.owl B Bowse

Transformation rules

TransformationRules. xml

( Execute migration )

[ Log O[S

-Source ontology file: BibliographicOntology _1.owl
-Target ontology file: BibliographicOntology_2.owl
——- KB scope: Ontology(<http://www.somewhere,comjontologies,2011/1/BibliographicOntology_1.owl= [Axioms: 122] [Logic:
—--Target ontology: Ontology(<http:/fwww.somewhere.comfontologies/2011/1/BibliographicOntology_2.owl> [Axioms: 120]
Classes: —------mmmmr
<http:fwww.somewhere.com/ontologies/2011/1/BibliographicOntology_1.owl#Person=
<http:/fwww.somewhere.comjontologies/2011/1,BibliographicOntology_1.owl#RegularPaper =
<http:/fwww.somewhere.comjontologies/2011/1/BibliographicOntology_1.owl#Paper>
<http: ffwww.somewhere.comjontologies/2011/1,BibliographicOntology_1.owl#PageMo>
<http:/fwww.somewhere.com/ontologies/2011/1/BibliographicOntology_1.owl#Proceeding >
-—Total Number of dasses: 5

ra

Migrating instances of dass: <http://www.somewhere.com/ontologies2011/1/BibliographicOntology_1.owl#Proceeding >
instances of dass <http://www.somewhere.comfontologies/2011/1/BibliographicOntology_1.owl#Proceeding=:
<http:/fwww.somewhere.com/fontologies/2011/1/BibliographicOntology_1.owl#Prol=>
Add Property operations have been finished successfully
Remove Property operations have been finished successfully
Operation <add relation>= domain: range: failed. Concrete range value is unknown.
Remove Relation operations have been finished successfully
Rename operations have been finished successfully
Change Cardinality operations have been finished successfully
Migrating instances of dass: <http://www.somewhere.comjontologies,2011/1/BibliographicOntology_1.owl#RegularPaper >
IC i

[10] Davidovsky, M., Ermolayev, V., and Tolok, V. 2011. Instance migration between ontologies having
Structural Differences. International Journal on Artificial Intelligence Tools. 20, 6 (Dec. 2011), 1127-1156,

DOI=10.1142/S0218213011000553
.
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(1V) Evaluate Migration Log

e Decision

e Manual — by a Knowledge Engineer

to be made about a need to refine ...

To

<http:

<http:
<http:
Migrated i
<http:
<http:
<http:

L

A-BOA Tutorial
June 13, 2012

(Migration Log

Migrating instances of class: <http://www.somewhere.com/ontologies/2011/1/

BibliographicOntology 1. owl#Person-

<http://www.somewhere.com/ontologies/2011/1/BibliographicOntology 1.owl#PCMember>
The initial set of instances:

~

(added manually)

<concept concept name="http://www.somewhere.com/ontologies/2011/1/

BibliographicOntology 1. owl#Person--
<condition>
<supplementaryCondition type="concept" name=" PCMember"/>
</condition>
<rename>PCMember</rename>
<removeProperty>name</removeProperty>
<addProperty datatype="integer”>id</addProperty>
<addProperty datatype="string”>expertIn</addProperty>
</concept>

.
.

[ New Condition to Transformation
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Example: Bibl1o Instances

Per2 : Author

name : string = Author2
affiliation : string = PhD stud., Dept1, Uni1

i -authorOf
-reviewerOf Per4 : Author
Per2 : Person -authorOf Per4 : Person i, oreds -authorof  [name : string = Authord
name : String = Author2 -authorOf  |name : String = PCMember Ctececcettcnnnad, .-a.u. .or Y affiiation  string
AL LXT TR «-uthoredBy
-authoredBy PrP1 ; FullPaper freeea,,, .
-authoredB: title : String = IDC Paper 1 . Cee,
4 T ——— strtPage : Integer = 179 -isPartOf -
: Reg! p ’ : = Perd ; PCMember
-authoredBy = -isPartOf endPage : Integer = 190 Perd
title : String = IDC Paper 1 maxPageNo : Integer = 16 id : Integer
|maxNoPages : Integer = 16 _Lontains expertin : String
. -authorOf X
PaN1 : PageNo -placedin -contains Pro1 . Volume -reviewerOf
5“‘:;395 : llmteger = 117:0 -of volumeTitle : string = Intellignet Distributed Computing IV
endPage : Integer = Pro1 : Proceeding
-authorOf volumeTitle : String = Intellignet Distributed Computing IV -contains
-authorOf -contains PrP2 ; FullPaper
) [ -isPartOf ) title : String = IDC Paper 2 .
Per3 Person PrP2 : RegularPaper -isPartOf  strtPage : Integer = 209 -reviewedBy
name : String = Author3 -authoredBy — lendPage : Integer = 216
[title 3NStSn9 = ”:ic Paper ?6 -authoredBy maxPageNo : Integer = 16
|maxNoPages : Integer = 1 authoredB
. - y ;
-reviewedBy Per3 - A -reviewedBy
-reviewedBy -placedin name : string = Author3 -author0f reviewerOf
: -reviewerOf : = -
Pl Person reviewer -of affiliation : string
name : String = Author1 PaN2 : PageNo Per1 : PCMember
strtPage : Integer = 209 id : Integer
endPage : Integer = 216 expertln : String
a) The instances of Biblio-1 b) The instances of Biblio-2

The result we have to achieve
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Final Questions Please




