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• The GeoSmartCity project

• The GSC Data models

– Methodology for the production of the GSC data models

– INSPIRE Data Specification extension approach

– An insight into the GSC extended data models

– Validation of extended schemas

Summary
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The GeoSmartCity project 

Green-Energy 

scenario
to support 

implementation of 

energy efficiency 

policies lifecycle, with 

focus on energy 

performance of 

buildings. 

Underground 

scenario
to support integrated 

management of 

underground utility 

infrastructures.

GeoSmartCity implements a platform for the sharing and publication of 

geographical open data coming from public administrations, companies, citizens.
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Collect requirements
• Create a template file in order to collect the users’ data modelling requirements in a structured way.

• Request each pilot to provide the list of information (attributes, code list ..) needed to run its use cases.

Analyse & Compare
• Align different pilots’ data modelling requirements (whereas feasible, group requirements into 

common classes)

• Compare data requirements so collected to the relevant INSPIRE Data Specifications

Extend data models
• Provide an extension of the INSPIRE data models to take into account requirements not covered by 

the INSPIRE DS

• Provide detailed instructions for maintenance of the schemas and the revision loop 

Validate results
• Successfully validate the produced schemas against encoding requirements using desktop (Oxygen) and  

online (OGC CITE test Suite) tools.

Methodology for the production of the GSC data models
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The INSPIRE DS extension approach
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INSPIRE core 
data models

INSPIRE 
extended 

data 
models

GSC extended 
data models

1st

attempt to 
create GSC 

data 
model

Energy ADE 
CityGML

The GSC Data Model extension approach
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Starting point: relevant INSPIRE core schemas.

Steps of the development process:
– INSPIRE matching tables were used to identify the corresponding 

concepts (attributes, associations, code lists) between INSPIRE and 
GeoSmartCity data models. 

– Enterprise Architect software tool was used to create the logical 
model using UML class diagrams and to transform them into relevant 
application schemas. To extend the INSPIRE schemas the relevant 
INSPIRE themes were imported into the GSC data model in the EA 
project. 

INSPIRE Extension Workshop – ISPRA 21.04.2016

The GSC Data Model extension approach
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To comply with GSC requirements for which no matching 
attributes were found in the INSPIRE schemas:

– additional attributes were added in GSC feature types derived from 
the INSPIRE feature types via a generalization relationship in the 
application schemas (when feasible).

– new feature types – i.e. not derived from INSPIRE ones – were added 
to deal with concepts not present in INSPIRE

– new code lists / code list values were created only if no corresponding 
INSPIRE value exists. A registry has been created for GSC codelists at 
http://hub.geosmartcity.eu/registry/

INSPIRE Extension Workshop – ISPRA 21.04.2016

The GSC Data Model extension approach

http://hub.geosmartcity.eu/registry/
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GeoSmartCity - Underground Scenario Data Model

The GeoSmartCity Utilities and Governmental Services data model inherits the core 
INSPIRE data model for Utilities and Governmental Services and extends it by means of:

• 1 “New Common Types” application schema, which contains definitions for feature 
types and data types which are not present in the INSPIRE core and that are common 
to all GSC- extended US schemas

• 6 network-specific extended application schemas ,which extend INSPIRE core US 
feature types adding new attributes and relevant code clist / codelist values:

• Electricity network 
• Oil, Gas & Chemicals network 
• Sewer network 
• Telecommunications network 
• Thermal network 
• Water network 

• 1 theme-specific  extension of the Base Model “Activity Complex”  application schema
according to what stated by D2.10 "The types defined in the Base Model Activity Complex 
are supposed to be extended in the related thematic data specifications 
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Extension of INSPIRE Utilities and Governmental 
Services (US) - “Utility networks” sub-model

Focus on the Italian use cases: 

• GSC data modelling process contributed in the studies which led to the 
alignment of the National Specification on Utility networks to INSPIRE 
Directive requirements.

• GSC extends INSPIRE so that information included in National 
Specifications which does not correspond to any element in the INSPIRE 
models is taken into account. 

Focus on the Flanders Region use cases: 

• GSC data model extends INSPIRE US data model taking into account the 
information needed by Flanders sewer network management (Aquafin’s
AQS2.0 data model which in turn is derived from IMKL) 
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class GSC-NewCommonTypes

«featureType»

Projects

«voidable»

+ projectCompleted: boolean

+ projectDescription: CharacterString [0..1]

+ projectEndDate: Date [0..1]

+ projectExecutor: RelatedParty [0..1]

+ projectID: CharacterString

+ projectStartDate: Date [0..1]

+ projectSubmitter: RelatedParty [0..1]

+ projectTitle: CharacterString [0..1]

+ projectType: ProjectTypeValue [0..1]

«dataType»

infrastructureOrigin

«voidable»

+ ancestor: Identifier [0..1]

+ Change_PointOfTime: Date [0..1]

+ DateOfUndergroundSurvey: Date [0..1]

+ originType: OriginTypeValue [0..1]

+ registrator: RelatedParty [0..1]

+ specificOriginType: SpecificOriginTypeValue [0..1]

+ surveyProcess: SurveyProcessTypeValue [0..1]

+ timeOfRegistration: DateTime [0..1]

+ typeOfChange: TypeOfChangeValue [0..1]

«featureType»

ProjectActions

+ projectActionId: CharacterString

+ projectActionType: ProjectActionTypeValue [0..1]

«featureType»

UndergroundWorks

«voidable»

+ addressNumber: CharacterString [0..1]

+ applicant: CharacterString [0..1]

+ code: CharacterString

+ cutTime: CharacterString [0..1]

+ description: CharacterString [0..1]

+ endAuthorizationDate: Date [0..1]

+ endDate: Date [0..1]

+ executor: CharacterString [0..1]

+ geometry: GM_Object [0..1]

+ local: CharacterString

+ municipality: CharacterString [0..1]

+ replenishmentTime: Date [0..1]

+ requestDate: Date [0..1]

+ startAuthorizationDate: Date [0..1]

+ startDate: Date [0..1]

+ withCut: boolean [0..1]

+ workType: CharacterString [0..1]

«featureType»

CrowdSourcing

+ ID: CharacterString

«voidable»

+ firstPoint: CharacterString [0..1]

+ insertionDate: Date [0..1]

+ location: GM_Point

+ problemStatus: ProblemStatusValue

+ problemType: ProblemTypeValue

+ reporterEmail: CharacterString

+ reporterName: CharacterString [0..1]

+ reporterTelephoneNr: CharacterString [0..1]

+ ruptureAddress: CharacterString

+ secondPoint: CharacterString [0..1]

+ thirdPoint: CharacterString [0..1]

constraints

{addressOrLocationNeeded}

«dataType»

sourceOfData

«voidable»

+ agreementProtocolNumber: CharacterString [0..1]

+ dataSource: DataSourceTypeValue [0..1]

+ documentation: CharacterString [0..1]

+ surveyDate: Date [0..1]

«dataType»

PipeDimensions

«voidable»

+ pipeExternalHight: Measure [0..1]

+ pipeExternalWidth: Measure [0..1]

+ pipeInternalHight: Measure [0..1]

+ pipeInternalWidth: Measure [0..1]

+ pipeLenght: Measure [0..1]

«dataType»

DepthMeasure

+ depthAccuracy: SwPipeDepthAccuracyValue [0..1]

+ depthLocation: GM_Point [0..1]

+ depthMeasure: Measure [0..1]

+ depthMeasureDate: DateTime [0..1]

+ depthRange: DepthRangeValue [0..1]

+ groundLevelMeasure: Measure [0..1]

+ groundLevelMeasureDate: DateTime [0..1]

+ locationAccuracy: SewerLocationAccuracyValue

+belongsTo

1

“New Common Types” application schema

Legend:

Dark cyan: new classes

White: new data types
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GeoSmartCity – Green Energy Scenario Data Model

Legend:

Dark green: inherited by 

BuildingsExtended2D as-is

Orange: class inherited by 

BuildingsExtended2D but

modified (added attributes)

Dark cyan: new classes
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GeoSmartCity – code lists management 

INSPIRE Extension Workshop – ISPRA 21.04.2016

The Re3gistry 

open source 

software has 

been reused in 

order to manage 

new code lists 

and/or code list 

values.
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THANK YOU!

QUESTIONS?


