Ontology Design
Patterns - Part 2




Overview

® eXtreme Design




Terms and definitions

® Ontology = OWL (DL) ontology

® Portal = ontologydesignpatterns.org
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eXtreme Design

® (Collaborative incremental and iterative
method for ontology design.
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Use Case Mapping

® Competency Questions (natural language).

® Jool does string matching and suggests
patterns.
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Work method

Decompose the problems.

Stories -> CQ + contextual statements.
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Method lllustration

Select the CPs to reuse
Customer XD team

Task 8
Reuse and integrate
Task 2 selected CPs

Customer XD team Collect requirement stories

Task 9.
Test and fix

Task 3
Select a story that has not been
treated yet

All CQs have

T__been treated

Task 10,
Task 4 Release module
\Transform the story into CQs

Task 5

Select a CQ that has not been All stories Task 11.
treated yet have been Integrate,
treated test and fix

Task 6

Match the CQ to GUCs Task 12.
g = Release new version
of the ontolo




XD Tools

® XD Plugin for NeOn Toolkit
® CP Browser / CP Details View
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Preliminary results




Change Management
Patterns

® Problem: knowledge changes and develops.

o Ontologlsts have to keep up and adapt
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CMP Typology

® Change patterns

® |nconsistency patterns
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Example pattern

Explain disjointness inconsistency caused by a subs,

relation between the class Carnivorous-Plant and the class
Amimal by tracking the classes concerned by this inconsistency
and specifying the axioms causing it

ment:
Implicated Entities*
1D SuperClass1 ID of a first super-class (super_class11D).
1D SuperClass2 1D of a second super-class (super_class2ID).
1D SubClass |

Inconsistency Pattern Example

istency disjointness related to subsumption.

InconsP_DisjSub
Inconsistency Pattern

1D SuperClass]
1D SuperClass2 Animal. 7
1D SubClass | Camivorous-Plant ‘
1D SuperClass2 _ID of the involve per-class (super_class21D) ‘
1D SubClass | ID of the sub-ch -

Examples

Analyze and delineate a disjointness inconsistency related to a

_subsumption relation between two classes.
Suppose that we need to explain and track a disjointness
inconsistency caused by a subsumption relation between the
class Carnivorous-Plant and the class Animal,

1D SuperClass2 | Animal
1D SubClass | Camivorous-Plant

Involved Axioms (super_class 11D disjointWith super_class21D),

(sub_classID L super_class11D).

Examples (Plant Animal),

(Camivorous-Plant & Plant).

EREsponsible AXIONE | (sub clsssiDC super class2ID).
(Carnivorous-Plant - Animal)

The pattern models explicitly the analysis of a disjointness
inconsistency related to a subsumption relation between two
classes of an ontology

The pattern explains a disjointness inconsistency related to a
subsumption relation and gives details on its analysis and

localizaton,

e——T

Add a sub-class, ..

- Define Hybrid Class for Resolving Disjointness Subsumption,
- Enlarge Class Definition for Resolving Disjointness
Subsumption




Example alternative




Method

® Change specification phase instantiates a
change pattern.

~ ® |nconsistency checking is run.
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Pros and cons

® Allows more helpful inconsistency
resolution than just deletion of knowledge.
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State of ODP Research

® What is being done!

° . 7
® How has it developed over time! _
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Systematic Literature
Survey

Data extraction

Paper selection

Content classification

Metadata

DB retrieval extraction

' False positive removal
Automatic

Keyword search

Validation classification

False positive removal

Importance classification




Content classification

Category Definition

New pattern presentation|The paper presents a new ontology pattern.

Pattern usage method The paper presents a new general approach or method of
using patterns to achieve some goal(s).

Pattern creation method |The paper presents a new approach for isolating or cre-
ating ontology design patterns (including re-engineering
from other knowledge representation forms).

Patterns used The paper describes a case where patterns have been used
for achieving some goal(s)

Evaluation The paper focuses on evaluating patterns or pattern us-
age/creation methods

Pattern typology The paper discusses or suggests different types or group-
ings of patterns.

Pattern features The paper discusses specific features of ontology patterns.
This includes features of not only the reusable reference
implementation, but also the documentation and meta-
data associated with it.

Pattern identification The paper deals with finding instances of patterns in an
existing ontology.

Pattern languages The paper discusses languages or formalisms for repre-
senting or displaying patterns.

Antipatterns The paper concerns antipatterns or worst practices.

Not relevant The paper is a false positive - it does not deal with on-
tology pattern research, but only mentions the term in

passing.




Validation classification

® No validation
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The dataset

® [hree conferences: ISWC, ASWC, ESWC,
2005-2009

- ® Associated workshops
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The results

® Patterns are used, but not studied.

® Growth in volume 2005-2009.
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Sources

Valentina Presutti, Enrico Daga, Aldo Gangemi and Eva Blomgqyvist, eXtreme

Design with Content Ontology Design Patterns,VWWorkshop on Ontology Patterns
(WOP) at ISWC 2009

Rim D]edldl and Marle-Aude Aufaure Change Management Patterns (CMP) for
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