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MotivationMotivation

• Build a GIS integration system
– Leverage of current database/XML g

technologies
– Complies with Open GIS consortiumComplies with Open GIS consortium 

recommendations
Take into account quality information– Take into account quality information 
(metadata)
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Integration ApproachIntegration Approach

• Mediator/Wrappers
• Global Local Approach View
• Requires two models (mainly)• Requires two models (mainly)

– Integration Model
– Query Model

Recife, 22 juillet 2008 STIC-AMSUD 5



Using OpenGIS StandardsUsing OpenGIS Standards

• GML: Geography Markup Language
– XML encoding of geography
– Enables one  to leverage the whole world of XML 

t h l itechnologies.
– Provides for vector mapping in a standard 

browserbrowser.
– Enables complex features & feature associations

I t ti h i• Integration choices
– “GML” as an integration model
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WFS: Web Feature 
Specification

• Direct access to 
Geographic Features 
in remote, distributed 
Datasets

• Standard format -
vendor independent

• Queries are XML 
encoding of SQL likeencoding of SQL_like
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WFS Queries (XML/KVP)WFS Queries (XML/KVP)

• http://www.myserver.com/wfs.cgi?service=W
FS&version=1.0.0 
&request=GetFeature&typename=ROAD

• <?xmlversion="1.0"?> 
<GetFeature version="1 0 0" service="WFS"><GetFeature version= 1.0.0  service= WFS >

<Query typeName=“ROAD"/>
</GetFeature></GetFeature>
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Integration ApproachIntegration Approach

Query ModelGQuery XML/KVP

Integration ModelGML

S2S1 S2S1
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GQueryGQuery

• Query Language for GML 
– XQuery Application
– Resources defined as functions in aResources defined as functions in a 

functional language 
• Performance issues• Performance issues

– Relies on existing XQuery engines
– Enhancement with a local join module 

(SortJoin)
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VirGIS Architecture
GMLGQueryWFS

VirGIS Mediator
XML/KVP to GQuery Wrapper

SG

MR

Mapping / Reformulation

Recomposition

Rewriting

Decomposition
GEP

SG

GMLExecutionSource Manager

Mapping / ReformulationRewriting

GML

FEP

WFS Query Engine Join Engine GQuery Engine

WFS WFS
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The Flooding Case StudyThe Flooding Case Study

A flooded area divided into
100100--150150

7575--100100

5050--7575

parcels.
Two kinds of information:

3030--5050

1. Water levels in parcels
2. Water flows between 

parcels
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The Flooding Case Study
Q lit

Data
Quality 

Parameters
Spatial cover
Validity date

PmaxPmaxBB

PP
AA BB

Validity date
Provider

BB

AA BB
TopoTopoBB

PminPminBB

PminPminAA

PmaxPmaxAA
BB

Spatial accuracy
Deficit rate

BB
AA
AA

BB
Level 0Level 0

TopoTopo

Precision
AccuracyAA

LevelLevel 00

TopoTopoAA Accuracy
Consistency
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Quality ParametersQuality Parameters

parcel Geom Topo Height flow Parcel-flow

Cover Region Region

Validity Date Date Date Date Date

Provider N N N N NProvider Name Name Name Name Name

Deficit rate Percent Percent Percent Percent

Precision cm cm cm

Accuracy cm cm cmAccuracy cm cm cm

Consistency Percent
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User QueryUser Query
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Logical ConsistencyLogical Consistency
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Logical RevisionLogical Revision
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Correcting DataCorrecting Data 
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SolutionSolution

• XQuality: an XQuery with quality features

• Basic Quality Services

• Composite Service
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XQualityXQuality

• Query

• Result

Recife, 22 juillet 2008 STIC-AMSUD 22



Service ArchitectureService Architecture
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Q I t fQuery Interface
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Wrap upWrap-up

• Spatial Data Mediation System
• Different Quality ExperimentationsDifferent Quality Experimentations
• Management of ISO 19115 Metadata 

Q litQuality
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Future WorkFuture Work
T d G ti l W b R i• Towards Geospatial Web Reasoning
– OGC’s Geospatial Semantic Web Interoperability 

ExperimentExperiment 
– Development and encoding of formal geospatial 

ontologiesg
– Geospatial service interfaces which can provide 

service information formulated in OWL-S
– WFS  that allow requests for ontologically expressed 

service and content descriptions
Semantic query language processing interfaces for– Semantic query language processing interfaces for 
WFS
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