
Andrea Rodríguez
Universidad de Concepción - Chile

Departm
ent of Inform

ation Engineering and Com
puter Science

{andrea,m
varas}@

udec.cl

A Knowledge-Based
Approach to Q

uerying
Heterogeneous Spatial

Databases

A Knowledge-Based
Approach to Q

uerying
Heterogeneous Spatial

Databases



O
utline

O
utline

•
Problem

•
G

eneral Approach
•

O
ntology-Based Sim

ilarity
•

DB Schem
a Sim

ilarity
•

Conclusions and Future W
ork





•
Syntantic level (data types and form

ats)

•
Schem

atic level (schem
atic integration, query 

languages, and interfaces)

•
Sem

antic level

Heterogeneous databases
Heterogeneous databases



Heterogeneous databases
Heterogeneous databases

Entity Clases

Instances or
ocurrences

Sem
antic Relations

Estructure

Role

Spatial Relations

G
eom

etry

Attributes



•
Syntantic level (data types and form

ats)

•
Schem

atic level (schem
atic integration, query 

languages, and interfaces)

     Sem
antic level

Heterogeneous databases
Heterogeneous databases



•
Rich sem

antic description

•
Independence of data representation

•
Abstraction of irrelevant inform

ation

O
ntology-Based Approach

O
ntology-Based Approach



Database

Single O
ntology

O
ntology-Based Approach

O
ntology-Based Approach



Database

M
apping entities in the database onto

concepts in the ontology

Single O
ntology

O
ntology-Based Approach

O
ntology-Based Approach



Database
User query

M
apping queries onto

ontological definitions

Single O
ntology

O
ntology-Based Approach

O
ntology-Based Approach



•
Different conceptualizations im

ply different

ontologies

•
A single ontology forces to com

m
itm

ents and lim
its

updates

•
There exist well-defined ontologies for specific

dom
ains

Issues
Issues



Issues
Issues



Stadium
Athletic field

Issues
Issues



•
Differences in the level of explicitness and
form

alization

•
O

ntology m
ism

atches (polysem
y, synonym

y,
overlapping)

Issues of M
ultiple O

ntologies
Issues of M

ultiple O
ntologies



•
by using a user ontology we allow users to
express queries in their own term

s.

•
we 

expand 
the 

query 
to 

extract 
not 

only
equivalent but also sim

ilar concepts.

•
databases have no ontological descriptions of
their stored entities so, we cannot com

pare, at the
ontological level, different databases
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•
Entities: 

nam
es, 

attributes, 
prim

ary 
key 

and
foreign key

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

•
Attributes: nam

es
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String M

atching over entities’ nam
es, attributes

dom
ains and foreign keys’ references.
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•
In the query, relations are represented by foreign keys

•
In DB, the relations are represented by foreign keys or by
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