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rlatarocarigous daizgasas

Syntantic level (data types and formats)

Schematic level (schematic integration, query

languages, and interfaces)

Semantic level
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rlatarocarigous daizgasas

« Syntantic level (data types and formats)

- Schematic level (schematic integration, query

languages, and interfaces)

Semantic level




Orniiolocy-Beasac Agorozicr

Rich semantic description
Independence of data representation

« Abstraction of irrelevant information
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Single Ontology
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Single Ontology

Mapping entities in the database onto
concepts in the ontology
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Single Ontology

Mapping queries onto
ontological definitions

User query




Issues

Different conceptualizations imply different

ontologies

A single ontology forces to commitments and limits

updates

There exist well-defined ontologies for specific

domains
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Issuas of Multiola Oniolgc)ias

Differences in the level of explicitness and
formalization

Ontology mismatches (polysemy, synonymy,
overlapping)




Giznaral Aoorozicr

* by using a user ontology we allow users to
express queries in their own terms.

e we expand the query to extract not only
equivalent but also similar concepts.

e databases have no ontological descriptions of
their stored entities so, we cannot compare, at the
ontological level, different databases
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Giznaral Aoorozicr

Query ={C,, ....,C} A query is expressed in terms

| of a user ontology
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Giznaral Aoorozicr
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Usar Orjigloe)y: Eriiity Claissas

Semantic relations
_

_
Terminological relation Inclusion relations

Synonymy Is-a (Class) Meronymy
(building-edifice) (hospital-building) _ ‘
_ _
Part-of Whole-of

(room-building)  (stadium-athletic_field)

Distinguishing features
(Stadium)
_ ‘
| | _
Parts Functions Attributes
(athletic_field, stands) (play, practice) (administration, sports)




Usar Orjigloe)y: Eriiity Claissas

Attributes
SDTS —— Spatial Concepts

(entity types)

Partial definition of semantic relation IS-A

Parts

Synonyms

WordNet —— Nouns .
|S-A relation

Part-Whole Relations
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STADIUM

Synonyms:

Semantic Relations

Part-of

Distinguishing Features

Functions AlTibutes

Synonyms Synonyms Synonyms
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Sarrariiic Sirnilarity Evaluziion

Ontology Edit Similarity Legend Window

Similarity Yalues

Entity Class:




Daiziozise Scrnarnsz: Realaionzl Daizgzige

 Entities: names, attributes, primary key and
foreign key

* Foreign keys (FK): relations that they belong and
refer to

e Attributes: names




Frorn Onitolocgy to DB Scriarnzl

Semantic Relation

Transformation

|s-A

Part-Whole

Whole-Of

(1) An entity for each children

(1) New Relation
(2) Add Foreign Key

(1) New Relation
(2) Add Foreign Key




Frorn Onitolocgy to DB Scriarnzl

Entity_class{

name: {heating_system}

Is_a: {utility}

part_of: {}

whole_of: {{pipeline, piping, pipe}}

Heating_system (Fk ;. FK;ioine )
Foreign_key: FK reference to Utility
Foreign_key: FK reference to Pipeline
Pipeline (FKheating system:FK
Foreign_key: Fk
Heatin_system
Foreign_key: _uxc_cggé|m<maa
Plumbing_system

utility
pipeline
plumbing_system v

heating_system F€f€rence to

reference to




Cornozririe) DB Scngrriels

e String Matching over entities’ names, attributes
domains and foreign keys’ references.

* Matching of semantic neighborhood.
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Sarnzariiic Naignoorenooe

* Semantic Neighborhood = Similarity

e Semantic relations:

* In the query, relations are represented by foreign keys

 In DB, the relations are represented by foreign keys or by
domain value of an attribute.
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= iaricirie) Cornozirisons to Insiencas:

* Attributes: based on type of domains

e Spatial Relations: based on content
measure

* Geometry: based on area, diagonal, and
geometric type.




Corncluzions

e Semantic Similarity combines:
* Matching of attributes
e Semantic distance

* Comparing DB Schemas combines:

e String matching of names, attributes, and foreign keys.
* Matching of semantic Neighborhood




Fuitra Werlk

e Attributes
e Experimental results with large databases

 Extending this approach to the domain of the
AAYY




