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Why transform? Why transform? 

�� ““As a general rule, the most As a general rule, the most 
successful man in life is the successful man in life is the 
man who has the best man who has the best 
information.information.””

Benjamin Disraeli, Benjamin Disraeli, 

1919thth C prime minister.C prime minister.

““It is the unexpected reIt is the unexpected re--use of use of 

information whichinformation which is the value is the value 

added by the web .added by the web .””

Sir Tim BernersSir Tim Berners--Lee, W3CLee, W3C
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The Semantic WebThe Semantic Web

�� The web of dataThe web of data

�� Needs semantic interoperabilityNeeds semantic interoperability

�� Real features provide vital linksReal features provide vital links

�� But how do features match?But how do features match?

•• Your Your riverriver

•• Your Your buildingsbuildings

•• Your Your regionregion

•• Your Your intersectionintersection

is my is my streamstream

are myare my factoryfactory

is myis my ‘‘devolveddevolved’’

is my is my roundaboutroundabout
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Schemas & Data ModelsSchemas & Data Models

�� Existing datasetsExisting datasets conform conform –– more or less more or less –– to to 
data models (or schemas) devised by providers data models (or schemas) devised by providers ––
but may not be publicly known or available. but may not be publicly known or available. 

�� INSPIREINSPIRE provides a provides a public setpublic set of well specified of well specified 
schemas/data models in order to facilitate schemas/data models in order to facilitate 
common understanding & interoperabilitycommon understanding & interoperability

�� Therefore we must transform from one to the Therefore we must transform from one to the 
otherother :         :         

Schema transformation!Schema transformation!
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INSPIRE Technical ArchitectureINSPIRE Technical Architecture

Transformation

Service
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From INSPIRE RegulationsFrom INSPIRE Regulations

�� Draft Commission Reg. amending Regulation (EC) No Draft Commission Reg. amending Regulation (EC) No 
976/2009 .. download & transformation services 976/2009 .. download & transformation services 14.12.2009. 14.12.2009. 

�� Article 12 of the INSPIRE Directive states that:Article 12 of the INSPIRE Directive states that:
•• Member States shall ensure that public authorities are given theMember States shall ensure that public authorities are given the technical technical 
possibility to link their spatial datasets and services to the npossibility to link their spatial datasets and services to the network etwork 
referred to in Article 11(1). This service shall also be made avreferred to in Article 11(1). This service shall also be made available upon ailable upon 
request to third parties whose spatial data sets and services corequest to third parties whose spatial data sets and services comply with mply with 
implementing rules laying down obligations with regard, in partiimplementing rules laying down obligations with regard, in particular, to cular, to 
metadata, network services and interoperability.metadata, network services and interoperability.

�� However Draft IR for INSPIRE Transformation Services However Draft IR for INSPIRE Transformation Services [[44] ] 
state that this does not apply to transformation services:state that this does not apply to transformation services:

•• The technical possibility to link services referred to in the ArThe technical possibility to link services referred to in the Article 12 does ticle 12 does 
not apply to the Transformation Service as transformations cannonot apply to the Transformation Service as transformations cannot be t be 
aggregated in a straightforward manner, as data content can be.aggregated in a straightforward manner, as data content can be.

�� The State of the Art Report discusses this contradiction. The State of the Art Report discusses this contradiction. 
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Technical Guidance forTechnical Guidance for

Schema Transformation Schema Transformation 

�� INSPIRE has:INSPIRE has:

•• Implementing Rules  with  Technical GuidanceImplementing Rules  with  Technical Guidance

�� Network Services IRNetwork Services IR

•• Discovery, View, Download, Discovery, View, Download, InvokeInvoke and Transformand Transform

�� Transformation of: Transformation of: 

Coordinate Systems    Natural Languages     File Formats        Coordinate Systems    Natural Languages     File Formats        

Geometries      andGeometries      and SchemasSchemas
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Transformations Transformations –– Who Provides?Who Provides?

Data

Publisher
Data

Provider
Data

Provider

Data

Prov

Data

Prov

Data

Prov

DATA PROVIDERS 
&

PUBLISHERSon-line delivery

TnSTnS TnS
TNS

A
TNS

B

Third parties
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TG Contract TG Contract –– 2009/102009/10

�� Tendered in August 2009Tendered in August 2009

�� Awarded November 2009Awarded November 2009

�� Winning consortium Winning consortium ––

�� Delivery Delivery 

•• Dec 2009 Dec 2009 –– July 2010July 2010
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TG Progress TG Progress –– 20102010

�� Analyse & report on the State of the ArtAnalyse & report on the State of the Art

•• Existing projects and vendorsExisting projects and vendors

•• Rules and languagesRules and languages

�� Draft Technical GuidanceDraft Technical Guidance

�� Produce Prototype demonstratorProduce Prototype demonstrator

�� Incorporate TG stakeholder commentsIncorporate TG stakeholder comments

•• Including DTs, LMOs, SDICsIncluding DTs, LMOs, SDICs

•• Krakow workshopKrakow workshop

�� Final Technical Guidance and Video Final Technical Guidance and Video 
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State of the Art AnalysisState of the Art Analysis

�� Schema Description LanguagesSchema Description Languages

�� Model Mapping LanguagesModel Mapping Languages

�� Transformation ToolsTransformation Tools

�� Enterprise ArchitectureEnterprise Architecture

http://inspire.jrc.ec.europa.eu/index.cfm/newsid/10001http://inspire.jrc.ec.europa.eu/index.cfm/newsid/10001
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Conceptual ScopeConceptual Scope

Source
Data

Web Service 
Interface

Operations 

IMPLEMENTING 
RULES

Target
Data

Transformation
Service

Consumer

Register

Model
Mapping

Source 
Schema

Target 
Schema

Transformation

Web Service Schema transformation

Web Service

Provider Y

Web Service

Provider Z

Web Service

Provider X

Technology

Engine Z

Technology

Engine Y

Technology

Engine X

Language translation

File format translation

Geom transformation

CRS transformation

Multiple Vendors
Or

Service Providers
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Schema Description LanguagesSchema Description Languages

W3CW3CResource Description Framework (RDF) 1.0 Resource Description Framework (RDF) 1.0 

Web Ontology Language (OWL) 2.0Web Ontology Language (OWL) 2.0

W3CW3CXML Schema Definition (XSD) 1.1      XML Schema Definition (XSD) 1.1      

Geography Geography MarkupMarkup Language (GML) 3.2.1Language (GML) 3.2.1

OMGOMGUnified Modelling Language (UML) 2.2 Unified Modelling Language (UML) 2.2 

XML Metadata Interchange (XMI) 1.1XML Metadata Interchange (XMI) 1.1

FromFromName / Version of LanguageName / Version of Language
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Model Mapping LanguagesModel Mapping Languages

Other Other DSTC DSTC 

AustraliaAustralia
2.1.0.lawley2662.1.0.lawley266TefkatTefkat

SpecificationSpecificationWGI1WGI10.50.5RewerseRewerse II Rule II Rule MarkupMarkup Language Language 

(R2ML)(R2ML)

SpecificationSpecificationDERIDERI

OMWGOMWG
06/10/200506/10/2005Ontology Mapping Language (OML)Ontology Mapping Language (OML)

Standard Standard ISOISOISO/IECIS2470ISO/IECIS2470

7:20077:2007
Common Logic (CL)Common Logic (CL)

Standard Standard OMGOMG1.01.0Query/View/Transform (QVT)Query/View/Transform (QVT)

Standard Standard W3CW3C21/05/200421/05/2004Semantic Web Rule Language (SWRL)Semantic Web Rule Language (SWRL)

Standard Standard W3CW3C1.01.0Rule Interchange Format (RIF)Rule Interchange Format (RIF)

Standard Standard W3CW3C2.02.0Web Ontology Language (OWL)Web Ontology Language (OWL)

Standard Standard W3CW3C2.02.0Extensible Extensible StylesheetStylesheet Language for Language for 

Transformations (XSLT)Transformations (XSLT)

CategoryCategoryOriginatorOriginatorVrsnVrsn/Date/DateLanguageLanguage
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Vendors/projects contactedVendors/projects contacted

�� SAFE SoftwareSAFE Software

�� Snowflake SoftwareSnowflake Software

�� interactive instruments GmbHinteractive instruments GmbH

�� 1Spatial1Spatial

�� GeodanGeodan

�� GIS4EUGIS4EU

�� con terra GmbH (using SAFE)con terra GmbH (using SAFE)

�� lat / long GmbHlat / long GmbH

�� TalendTalend

�� Humboldt Humboldt 

�� OracleOracle

�� ERDASERDAS

�� AltovaAltova

�� GeoToolsGeoTools

�� 5252°° NorthNorth

�� GeoServerGeoServer

�� AuScopeAuScope

Bold indicates response
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Key results of survey Key results of survey -- 11

�� NoNo widely used standards for schema descriptions widely used standards for schema descriptions 

or model mappings or model mappings 

•• Justifies contract remit !Justifies contract remit !

�� MostMost vendors claim support for many levels of vendors claim support for many levels of 

transformation functionalitytransformation functionality

•• Rich mapping language with necessary Rich mapping language with necessary ‘‘expressivenessexpressiveness’’

assured by most vendors.assured by most vendors.

�� MostMost support GML, Oracle, ESRI Shape files.  support GML, Oracle, ESRI Shape files.  

•• But But -- check GML versions supported for INSPIREcheck GML versions supported for INSPIRE

�� Mapping definition process Mapping definition process 

•• From intuitive user interfaces > editing structured textFrom intuitive user interfaces > editing structured text
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Key results of survey Key results of survey -- 22

�� Schema complianceSchema compliance
•• MostMost support syntactic validation of model mapping, (for support syntactic validation of model mapping, (for 

target schema). target schema). 

•• Few Few support semantic validation to ensure target data is support semantic validation to ensure target data is 
compliant with specs.compliant with specs.

�� DeploymentDeployment
•• MostMost run on several platforms in desktop or batch.run on several platforms in desktop or batch.

•• SomeSome tools provide web accessible interfaces.tools provide web accessible interfaces.

�� PerformancePerformance
•• MostMost claim support for scalable processing, inc. multiple claim support for scalable processing, inc. multiple 

simultaneous requests. simultaneous requests. 

•• Performance requirements therefore Performance requirements therefore likely to be met.likely to be met.
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SAA ConclusionsSAA Conclusions
�� Core capabilityCore capability

•• Need source & target schemas and Need source & target schemas and descdesc. of . of 

model mapping.model mapping.

•• SeveralSeveral capable open standards do existcapable open standards do exist

•• But But mostmost tools dontools don’’t use these open standards t use these open standards 

•• However, However, manymany tools can perform highly tools can perform highly 

expressive transformations. expressive transformations. 

�� Business processesBusiness processes

•• details are vital to operational deployment of details are vital to operational deployment of 

INSPIRE transformation services.INSPIRE transformation services.
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Technical GuidanceTechnical Guidance

�� Architectural Goals & ConstraintsArchitectural Goals & Constraints

�� Use Case ViewUse Case View

�� Logical ViewLogical View

�� Data ViewData View

�� System QualitiesSystem Qualities

�� Implementation & Deployment ViewImplementation & Deployment View

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/5
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Architectural ConstraintsArchitectural Constraints

�� EC RegulationsEC Regulations

�� Mapping Flexibility  & vendor neutralityMapping Flexibility  & vendor neutrality

�� Open Interfaces  Open Interfaces  -- enables enables ‘‘Plug and PlayPlug and Play’’

�� StatelessnessStatelessness

�� Control Messages separateControl Messages separate

(from Data & Schema Transfer (from Data & Schema Transfer –– size, reference, audit)size, reference, audit)

�� Schema & Data AgnosticSchema & Data Agnostic

�� Automated ProcessAutomated Process

In overall integrated network: orchestration, security, rights In overall integrated network: orchestration, security, rights 

management and quality of service provisions. management and quality of service provisions. 
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Prototype ComponentsPrototype Components

DBMS

Data
WFS

Geo Server

TNS

Radius Studio GML File

Standards
Based
XML

Repository
Schema
Defns

(XSD/GML)

Mapping
Defns
(RIF)

INSPIRE
App Schema

Workflow Management System and/or Client App

Mapping
Rules

Interpretation

Source
GML 2 / 3.1.1

Source/
Target
Schemas

Mapping
Defn UI

HALE

Mapping Rules
Encoding

INSPIRE
GML 3.2.1

Geo File Data
e.g. shp

WFS-T 

or FTP
e.g. Tatuk

GIS

Viewer
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Prototype datasetsPrototype datasets

SHPLPS Northern Ireland

AutoCAD DWGOS Ireland
Transport 

Networks

SHPNVE Norway

SOSIStatens Kartverk Norway

SHPNLS SwedenHydrography

SHP,GMLDutch Kadaster

France Cadastre

Belgium Cadastre

GMLNLS Finland

SHPNLS Sweden (Lantmäteriet)Cadastral Parcels

Data FormatData ProviderTheme
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Prototype demonstratesPrototype demonstrates

�� Vendor neutralityVendor neutrality

�� Decoupling of Decoupling of ‘‘rule authoringrule authoring’’ from from ‘‘executionexecution’’

�� Defined interfaces that meet Defined interfaces that meet ANYANY INSPIRE INSPIRE 

schema transformationsschema transformations

•• Even if implementations have  own Even if implementations have  own ‘‘locallocal’’ constraintsconstraints
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Enabled by standardsEnabled by standards

�� GML/XSD GML/XSD 
•• for source & target schema descriptionsfor source & target schema descriptions

•• Established standards; good tool supportEstablished standards; good tool support

•• Physical data model closely tied to data itselfPhysical data model closely tied to data itself

•• Reinforces INSPIRE use of GMLReinforces INSPIRE use of GML

�� RIF (Rules Interchange Format)RIF (Rules Interchange Format)
•• Output from rule authoring processOutput from rule authoring process

•• Rigorous academic backing Rigorous academic backing 

•• Final stages of W3C adoptionFinal stages of W3C adoption

•• HALE > RIF open source from this projectHALE > RIF open source from this project

Ultimately:  Do we want our own ‘geoweb’ or
Do we participate in the real web?
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Thank youThank you

Rob Walker 
ConsultancyFor


