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Motivation

� Database Web service:

� a Web service interface with operations to access 

a backend database

� returns results following a given export schema 

� Export schema:

� a subset of the backend database schema visible to the clients
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Motivation

� Our goal:

� match export schemas with a global schema of 

geographical database Web services using 

a small set of typical instances
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Related work

� An instance-based schema matching technique 

using domain-specific query probing, applied to Web databases

� A Web database is composed of a query interface and 

a backend database

� Interface schema: what can be queried 

� Result schema: what is shown to users

� Using:

� a global schema (GS) for Web databases of the same domain

� a set of global instances

Wang, J., Wen, J. Lochovsky, F.H. and Ma, W. (2004). Instance-based schema matching for web databases by 

domain-specific query probing, In Proceedings of 30th Intl. Conference on Very Large Data Bases, pp. 408-419.
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� How to match database Web services export schemas?

� Using the schema matching process:

Instance-based Schema Matching

XML

XML

Query 

Formulator
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Global Schema +
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Global Schema

� Captures the essential characteristics of a gazetteer

� Based on the ISO 19112:2003, a model for geographic information

ISO/TC211 (2003). ISO 19112:2003 Geographic information � Spatial referencing by geographic 

identifiers. International Standard 19112. Technical report of Technical Committee ISO/TC 211.

E-R Model of the proposed Geographical Global Schema 
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Global Instances

� A set of 36 objects representing famous geographic places

� Collected from Geonames.org Web service

� Stored in a local database, following the global schema

Global Instances Fragment
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Geographical Databases Web Services (I/II)

� In our experiments we use the following gazetteers available 

through Web Services:

� Geonames.org

http://www.geonames.org

� Alexandria Digital Library (ADL) Gazetteer

http://www.alexandria.ucsb.edu/gazetteer

http://www.geonames.org
http://www.alexandria.ucsb.edu/gazetteer
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Geographical Databases Web Services (II/II)

XML response fragment of Geonames.org

XML response fragment of ADL Gazetteer

� Export Schemas
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Results

� 36 global instances submitted as queries

� 459 registries returned from ADL Gazetteer 

� 703 registries returned from Geonames.org

Ex:  

� �Mount Everest� submitted to Geonames.org

�
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Results

� Occurrences matrices:

(a) Geonames.org Export Schema x Global Schema

(b) ADL Gazetteer Export Schema x Global Schema
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Results

� Given an occurrence matrix: 

�an attribute of the export schema matches 

an attribute of the global schema iff the 

normalized value is greater than 0.2�

(a)

(b)
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Results

� Given an occurrence matrix an attribute of the 

export schema matches an attribute of the 

global schema iff the normalized value is 

greater than 0,2�

(a)

(b)

Occurrences of the value of the attribute name (N
GS

) as adminName1 and adminName2 from Geonames.org
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Further considerations

� The design of the global schema influences the matching process

� The selection of the global instances influences the performance 

of the instance-based matching approach
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Further considerations

1) some attributes of the export schemas have no direct 

correspondence with any of the attributes of the global schema

Occurrence Matrix: Geonames.org Export Schema x Global Schema
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Further considerations

2) be careful with the temporal aspects of the global schema 

attributes, because they could be useless in this context

Ex: supposes that the global instance set holds data from 2007, but a 

specific Web service provides data from 1970. In this case, the values 

of attribute population, say, would never re-occur on the returned 

data.

1970

1980
1990

2000
2010

2007

≠
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� The design of the global schema influences the matching process

� The selection of the global instances influences the performance 
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Further considerations

1) they are representative of the overall application domain

Ex: the global instance set must cover, as much as possible, 

the variety of types of geographic features, and 

it must contain �famous� places (w.r.t. the region considered)

Nia
gara

 F
alls

Alp
s

Global instances
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Further considerations

2) global instances have attribute values that do not match with too 

many attribute values of an export schema.

Ex: If we have �United States� as a global instance, it could reoccur as:

- countryName on Geonames instances 

- displayName on ADL Gazetteer instances

U.S.A Geonames Instances Fragment

�
ADL Gazetteer Instances Fragment

�

Global instances
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�

�

Further considerations

3) data quality is essential

� errors in attribute values (or in its interpretation) 

may create false matchings

Ex: "Niagara Falls" occurred 81 times as alternateNames

in Geonames.org

Niagara Falls

Global instances
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Conclusion

� a semantic approach, using instances, for matching export 

schemas of geographical database available through Web 

services 

� experiments using two real Web gazetteers services

� important issues that must be considered when designing 

the global schema and selecting the global instance set
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Conclusion

� Future work:

� Improve the instance-based schema matching process

� Improve the re-occurrence detection method

� Execute a validation step to formally define a threshold 

to the ratio between reoccurrence values

� Investigate the automatic generation of the global schema
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� Future Work

� Prototype a Web databases services mediator as a proof of 

concept

Conclusion

Client

Internet

XML

Server with 

Database Web Service

MEDIATOR

Query
Server with 

Database A Web Service

Server with 

Database B Web Service

XML
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