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•
 

To design the data model needed to 
 harmonize the overall heterogeneous spatial 

 datasets to be further managed by the hub.

•
 

To harmonize the spatial datasets from the 
 different heterogeneous sources to the 

 common target schemas.

Objectives
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•
 

Green Energy

•
 

Underground (Pamplona – ES, Genova – IT, Oeiras – PT, 
 Flanders – BE, South Moravia – CZ, Ruda Slaska – PL)

Scenarios

•
 

Buildings (Reggio Emilia ‐
 

IT, 
 Marousi ‐

 
GR, Oeiras – PT)

•
 

Green routing (Girona – ES, 
 Turku – FI)
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Use case 1 Use case 2 Use case n 

Data Req. 1 
(excel) 

Data Req. 2 
(excel) 

Data Req. n 
(excel) 

Common data 
model (excel) v2.0 

Common data 
model (uml) v2.0 

Common data 
model (xsd) v2.0 

RevisionRevision
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1.
 

Create 
 

a 
 

template 
 

file 
 

in 
 

order 
 

to 
 

collect 
 

the 
 

pilots’
 

data 
 modelling requirements in a structured way.

2.
 

Request 
 

each 
 

pilot 
 

to 
 

provide 
 

the 
 

list 
 

of 
 

attributes 
 

/ 
 information, the code list / code list values needed to run its 
 use cases.

3.
 

Align pilots’
 

data modelling requirements

4.
 

Compare 
 

data 
 

requirements 
 

so 
 

collected 
 

with 
 

the 
 

relevant 
 INSPIRE Data Specifications

5.
 

Provide an extension of the INSPIRE data models to take into 
 account 

 
those 

 
elements 

 
included 

 
in 

 
pilots’

 
data 

 
modelling 

 requirements 
 

not 
 

covered 
 

by 
 

the 
 

INSPIRE 
 

Data 
 Specifications.

6.
 

Detailed procedures and instructions for the revision loop 
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UC-
GSCP07-

01

UC-
GSCP07-

02

UC-
GSCP07-

03

UC-
GSCP11-

01

UC-
GSCP09-

01

UC-
GSCP09-

02

UC-
GSCP08-

01
DATA LOGIC NAME DESCRIPTION LOGIC NAME DATA 

TYPE INSPIRE (<DataTheme>.<AttributeName>)

1 1 1
Underground.LinearClass.GEOMETRY_3D

Segment of the network described according 
its type in the whole network

Geometry

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.centrelineGeometry

2 2 2
Underground.LinearClass.COD_CLASSE

Numeric code of the class according to the 
Content Specification for the Topographic DB 
rule Text(6)

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.inspireId.localId- Si crea il localId come formatted 
string Cod_classe-FileID ??

3 3 3
Underground.LinearClass.FILE_ID

Unique progressive identifier of the class 
objects

Integer(19)

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.inspireId.localId. Si crea il localId come 
formatted string Cod classe-FileID ??

4 4 4
Underground.LinearClass.L_CREATION

Input date of the object into the Municipality 
Geographic Information System

Date

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.beginLifespanVersion

5 5 5
Underground.LinearClass.COM_ISTAT

ISTAT code of the Municipality in the format 
rrpppccc (rr=Region, pp=Province, 
ccc=Municipality) Text(8)

6 6 6
Underground.LinearClass.TP_STR_COD

Code of the road

Text(8)

7 7 7
Underground.LinearClass.TP_STR_NOM

Name of the road

Text(254)

8 8 8
Underground.LinearClass.ES_AMM_CF

Functional classification of the road

Code list

9 9 9
Underground.LinearClass.L_EG_COD

Fiscal code/VAT number of the managing 
authority

Text(16)

10 10 10
Underground.LinearClass.L_EG_NOM

Name of the managing authority
Text(50)

 Common Utility Network Elements.UtilityNetwork.authority role

11 11 11
Underground.LinearClass.L_BORN

Date of the installation/setup/workability

Date

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.validFrom

12 12 12
Underground.LinearClass.L_DIA

Nominal diameter in mm

Integer(8)

Utility and Government Services.Common Utility Network 
Elements.Pipe.pipeDiameter

13 13 13
Underground.LinearClass.L_LUNG

Length in m

Decimal

Utility and Government Services.Common Utility Network 
Elements.duct.lenght?

14 14 14
Underground.LinearClass.L_MAT

Type of material

Code list

Utility and Government Services.CommonExtendedCommon Utility 
Network Elements.Pipe.PipeMaterialType

P07
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The INSPIRE DS extension approach
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INSPIRE core 

 data models

 

INSPIRE core 

 data models

INSPIRE 

 extended data 

 models

GSC extended 

 data models

1st

 

attempt to 

 create GSC 

 extended data 

 models

The GSC underground DM approach
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INSPIRE core 

 data models

 

INSPIRE core 

 data models

INSPIRE 

 extended 

 data 

 models GSC extended 

 data models

1st

 attempt to 

 create GSC 

 data 

 model

Energy ADE 

 CityGML

The GSC building DM approach
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Extension of INSPIRE Utilities and Governmental 
 Services (US) ‐

 
“Utility networks”

 
sub‐model

Pilots involved :

[P06] Comarca of Pamplona (ES), [P07] Genova (IT), [P08] Oeiras (PT), [P09] 
 Flanders Region (BE), [P10] South Moravian Region (CZ), [P11] Ruda Śląska 
 (PL)

Focus on the Italian use cases: 

GSC data modelling helps process of alignment of the National Specification 
 on Utility

 
networks to INSPIRE Directive requirements.

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) 
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Utility Networks Profile: 
•is based on a node‐arc‐node structure and network concept
•

 
information is detailed in :

one “Common Utility Networks Elements”
 

application schema, 
 that contains all the common elements shared among the 

 different utility network type
six network ‐

 
specific application schemas

•
 

Electricity network 
•

 
Oil, Gas & Chemicals network 

•
 

Sewer network 
•

 
Telecommunications network (only proposed in the technical 

 guidance, out of legislation) 
•

 
Thermal network 

•
 

Water network 

GSC ‐
 

Underground Scenario
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Utility Network Profile 

 – Abstract Types

Utility Network Profile 

 –

 
CommonTypes

Generic Network Model 

 (from GCM)

Relatore
Note di presentazione
UML class diagram: Overview of the “Utility Networks Profile “
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Flanders Pilot National Specification Data Model
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The GeoSmartCity Utilities and Governmental Services data model version 2.0 
 extends the core INSPIRE data model for Utilities and Governmental Services:

•7 INSPIRE feature types extended adding new attributes to the relevant INSPIRE US core 
 feature types

•

 

UtilityNetwork
•

 

ActivityComplex
•

 

SewerPipe
•

 

WaterPipe
•

 

OilGasChemicals Pipe
•

 

TelecommunicationsCable
•

 

ElectricityCable
•9 feature types created from scratch (no corresponding feature type in the INSPIRE US core 

 model exists)
•

 

SewerAppurtenance 
•

 

WaterAppurtenance
•

 

OilGasChemicalsAppurtenance
•

 

SoilDigs
•

 

Intervention
•

 

TransformationProjects
•

 

InfrastructureOrigin
•

 

MunicipalIntervention
•

 

CrowdSourcing
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class Sewer Network

«featureType»
SewerPipe

«voidable»
+ sewerWaterType  :SewerWaterTypeValue

Node
Util ityNetworkElement

«featureType»
Common Utility Network 

Elements::UtilityNode

«featureType»
Common Utility Network Elements::

Pipe

«voidable»
+ pipeDiameter  :Measure
+ pressure  :Measure [0..1]

«featureType»
Common Utility Network Elements::UtilityNetwork

+ util i tyNetworkType  :Util i tyNetworkTypeValue
+ authorityRole  :RelatedParty [1..*]

«voidable»
+ util i tyFacil ityReference  :ActivityComplex [0..*]
+ disclaimer  :PT_FreeText [0..*]

constraints
{All uti l i ty network objects have inspireId}
{"telecommunications" value of "uti l i tyNetworkType" is not in IR}

LinkSet
Util ityNetworkElement

«featureType»
Common Utility Network Elements::UtilityLinkSet

«voidable»
+ uti l ityDeliveryType  :Util i tyDeliveryTypeValue [0..1]
+ warningType  :WarningTypeValue

«featureType»
Common Utility Network Elements::Appurtenance

+ appurtenanceType  :AppurtenanceTypeValue

«voidable»
+ specificAppurtenanceType  :SpecificAppurtenanceTypeValue [0..1]

constraints
{"TelecommunicationsAppurtenanceTypeValue" is not in IR}

«featureType»
Network::Network

«voidable»
+ geographicalName  :GeographicalName [0..*]

+pipes
«voidable»
0..*

+networks
«voidable»
0..*

An example of GSC extension: the sewer network

UML of the INSPIRE core SewerNetwork
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GeoSmartCity extension of the “Sewer Network”
 

‐
 

version 2.0

•
 

The GeoSmartCity data model for sewer 
 network

–

 

extends 2 INSPIRE‐core feature types:
•

 
sewerPipe

•
 

sewerAppurtenance

–
 

introduces 2 new feature types:
•

 
InfrastructureOrigin ‐

 
(Flanders region requirements)

•
 

TransformationProject (Flanders region + Italian 
 requirements)
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GeoSmartCity extension of the “Sewer Network”
 

‐
 

version 2.0
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GeoSmartCity extension of the “Sewer Network”
 

‐
 

version 2.0
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GeoSmartCity extension of the “Sewer Network”
 

‐
 

version 2.0
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GeoSmartCity extension of the “Sewer Network”
 

‐
 

version 2.0
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GeoSmartCity ‐
 

Underground Data Model – v2.1
Il data model GeoSmartCity Underground estende il core Utility Networks Profile del data 

 model INSPIRE per Utilities and Government Services (US).
Le informazioni sono contenute in:

•Un “New Common Types”

 
application schema, che contiene tutti I nuovi (cioè

 
inesistenti 

 feature/data type in INSPIRE US core model) common elements condivisi tra i diversi 

 utility network type

•Sei network‐specific extended application schema:
•

 
Electricity network 

•
 

Oil, Gas & Chemicals network 
•

 
Sewer network 

•
 

Telecommunications network 
•

 
Thermal network 

•
 

Water network 

•Una theme‐specific  extension del Base Model “Activity Complex”

 
application schema

•
 

Activity Complex 

Relatore
Note di presentazione
D2.10 Activity Complex class describes the minimal set of elements necessary to describe and identify geographically a legal entity and the activities taken place on it under the context of a Environmental purposes
The types defined in the Base Model “Activity Complex” are supposed to be extended in the related thematic data specifications (e.g. Agricultural and Aquaculture Facilities, Production and Industrial Facilities, Utility and Governmental Services). 
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GeoSmartCity extension of the “Sewer Network”
 

–
 

2.1

Based upon Flanders Region pilot’s feedback

New Feature type:
TransformationAction

Associations:
sewerPipeHasProjectAction

sewerAppurtenanceHasProjectAction

actionBelongsToProject

sewerPipeHasOrigin

sewerAppurtenanceHasOrigin
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GeoSmartCity extension of the “Sewer Network”
 

version 2.1 
class GSC_SewerNetwork_Extended

«featureType»
Sewer Network::SewerPipe

«voidable»
+ sewerWaterType: SewerWaterTypeValue

«featureType»
GSC_SewerPipeExtended

«voidable»
+ sewerPipeCoatingType: sewerPipeCoatingTypeValue [0..1]
+ sewerPipeDepthRange : sewerDepthRangeValue [0..1]
+ sewerPipeEndNodeFlowingQuote: Measure [0..1]
+ sewerPipeEndNodeTerrainQuote: Measure [0..1]
+ sewerPipeExternalWidth: Measure [0..1]
+ sewerPipeInternalWidth: Measure [0..1]
+ sewerPipeLenght: Measure [0..1]
+ sewerPipeMaterialType: sewerPipeMaterialTypeValue [0..1]
+ sewerPipeRecoveryPresent: boolean [0..1]
+ sewerPipeRecoveryType: sewerPipeRecoveryTypeValue [0..1]
+ sewerPipeRoadPosition: sewerPipeRoadPositionValue [0..1]
+ sewerPipeStartNodeFlowingQuote: Measure [0..1]
+ sewerPipeStartNodeTerrainQuote: Measure [0..1]
+ sewerPipeSurveyDate: Date [0..1]
+ sewerPipeType: SewerPipeTypeValue [0..1]

Util ityNode

«featureType»
Common Utility Network Elements::Appurtenance

«voidable»
+ appurtenanceType: AppurtenanceTypeValue
+ specificAppurtenanceType: SpecificAppurtenanceTypeValue [0..1]

constraints
{"TelecommunicationsAppurtenanceTypeValue" is not in IR}

«featureType»
GSC_SewerAppurtenance

«voidable»
+ swAppurtenanceAlternativeAuthorityRole: RelatedParty [0..1]
+ swAppurtenanceAlternativeId: Identifier [0..1]
+ swAppurtenanceDepthAccuracy: swAppurtenanceDepthAccuracyTypeValue [0..1]
+ swAppurtenanceDepthLocation: GM_Point [0..1]
+ swAppurtenanceDepthMeasure: Measure [0..1]
+ swAppurtenanceDepthMeasureDate: Date [0..1]
+ swAppurtenanceDocumentation: PT_FreeText [0..1]
+ swAppurtenanceGroundLevelMeasureDate: Date [0..1]
+ swAppurtenanceGroundLevelReference: Measure [0..1]
+ swAppurtenanceHeight: Measure [0..1]
+ swAppurtenanceMaterialType: swAppurtenanceMaterialTypeValue [0..1]
+ swAppurtenanceOverflowHeight: Measure [0..1]
+ swAppurtenancePumpFlow: Measure [0..1]
+ swAppurtenanceRelativeToRoadPosition: swAppurtenanceRelativeToRoadPositionValue [0..1]
+ swAppurtenanceUserType: swAppurtenanceUserTypeValue [0..1]

Network

«featureType»
Common Utility Network Elements::UtilityNetwork

+ authorityRole: RelatedParty [1..*]
+ util ityNetworkType: Util ityNetworkTypeValue

«voidable»
+ disclaimer: PT_FreeText [0..*]
+ util ityFacilityReference: ActivityComplex [0..*]

constraints
{All util ity network objects have inspireId}
{"telecommunications" value of "uti l ityNetworkType" is not in IR}

UtilityLinkSet

«featureType»
Common Utility Network Elements:

:Pipe

«voidable»
+ pipeDiameter: Measure
+ pressure: Measure [0..1]

«featureType»
GSC_NewCommonFeatureTypes::

GSC_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»
GSC_NewCommonFeatureTypes::TransformationActions

+ projectActionId: PT_FreeText
+ projectActionType: projectActionTypeValue [0..1]

«featureType»
GSC_NewCommonFeatureTypes::TransformationProjects

«voidable»
+ projectCompleted: boolean
+ projectDescription: PT_FreeText [0..1]
+ projectEndDate: Date [0..1]
+ projectExecutor: RelatedParty [0..1]
+ projectID: PT_FreeText
+ projectStartDate: Date [0..1]
+ projectSubmitter: RelatedParty [0..1]
+ projectTitle: PT_FreeText [0..1]
+ projectType: projectTypeValue [0..1]

1..*

SewerPipeHasProjectAction

+pipes
«voidable»
0..*

belongsTo

0..1

sewerAppurtenanceOrigin

+networks
«voidable»
0..*

1..*

sewerAppurtenanceHasProjectAction

0..1

sewerPipeOrigin
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«featureType»
SewerPipe

«voidable»
+ sewerWaterType: SewerWaterTypeValue

«featureType»
GSC_SewerPipeExtended

«voidable»
+ sewerPipeAlternativeAuthorityRole: RelatedParty [0..1]
+ sewerPipeAlternativeId: Identifier [0..1]
+ sewerPipeDeliveryLocationType: swPipeDeliveryLocationValue [0..1]
+ sewerPipeDepthMeasure: DepthMeasure [0..*]
+ sewerPipeDimensions: PipeDimensions [0..1]
+ sewerPipeEndNodeFlowingQuote: Measure [0..1]
+ sewerPipeEndNodeTerrainQuote: Measure [0..1]
+ sewerPipeMaterialType: sewerPipeMaterialTypeValue [0..1]
+ sewerPipeMunicipality: CharacterString [0..1]
+ sewerPipeOrigin: infrastructureOrigin [0..1]
+ sewerPipeRecoveryPresent: boolean [0..1]
+ sewerPipeRecoveryType: sewerPipeRecoveryTypeValue [0..1]
+ sewerPipeRoadPosition: sewerPipeRoadPositionValue [0..1]
+ sewerPipeSourceOfData: sourceOfData [0..1]
+ sewerPipeStartNodeFlowingQuote: Measure [0..1]
+ sewerPipeStartNodeTerrainQuote: Measure [0..1]
+ sewerPipeStreet: CharacterString [0..1]
+ sewerPipeTransportType: sewerPipeTransportTypeValue [0..1]
+ sewerPipeType: SewerPipeTypeValue

«featureType»
GSC_SewerAppurtenanceExtended

«voidable»
+ swAppurtenanceAlternativeAuthorityRole: RelatedParty [0..1]
+ swAppurtenanceAlternativeId: Identifier [0..1]
+ swAppurtenanceDepthMeasure: DepthMeasure [0..1]
+ swAppurtenanceHeight: Measure [0..1]
+ swAppurtenanceMaterialType: swAppurtenanceMaterialTypeValue [0..1]
+ swAppurtenanceMunicipality: CharacterString [0..1]
+ swAppurtenanceOrigin: infrastructureOrigin [0..1]
+ swAppurtenanceOverflowHeight: Measure [0..1]
+ swAppurtenancePumpFlow: Measure [0..1]
+ swAppurtenanceRelativeToRoadPosition: swAppurtenanceRelativeToRoadPositionValue [0..1]
+ swAppurtenanceSourceOfData: sourceOfData [0..1]
+ swAppurtenanceStreet: CharacterString [0..1]
+ swAppurtenanceUserType: swAppurtenanceUserTypeValue [0..1]

«featureType»
Pipe

«voidable»
+ pipeDiameter: Measure
+ pressure: Measure [0..1]

«featureType»
ProjectActions

+ projectActionId: CharacterString
+ projectActionType: projectActionTypeValue [0..1]

«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]

«featureType»
Appurtenance

«voidable»
+ appurtenanceType: AppurtenanceTypeValue
+ specificAppurtenanceType: SpecificAppurtenanceTypeValue [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]

sewerAppurtenanceHasProjectAction

0..*

+pipeHasDigs

0..*

+digsOnPipe

0..*

+pipes
«voidable»
0..*

+apptHasDigs

0..*

+digsOnAppt

0..*

+belongsTo 1

+SewerPipeHasProjectAction

0..*

Target data model:
 

GeoSmartCity –
 

Sewer Network Extended
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«featureType»
SewerPipe

«voidable»
+ sewerWaterType: SewerWaterTypeValue

«featureType»
GSC_SewerPipeExtended

«voidable»
+ sewerPipeAlternativeAuthorityRole: RelatedParty [0..1]
+ sewerPipeAlternativeId: Identifier [0..1]
+ sewerPipeDeliveryLocationType: swPipeDeliveryLocationValue [0..1]
+ sewerPipeDepthMeasure: DepthMeasure [0..*]
+ sewerPipeDimensions: PipeDimensions [0..1]
+ sewerPipeEndNodeFlowingQuote: Measure [0..1]
+ sewerPipeEndNodeTerrainQuote: Measure [0..1]
+ sewerPipeMaterialType: sewerPipeMaterialTypeValue [0..1]
+ sewerPipeMunicipality: CharacterString [0..1]
+ sewerPipeOrigin: infrastructureOrigin [0..1]
+ sewerPipeRecoveryPresent: boolean [0..1]
+ sewerPipeRecoveryType: sewerPipeRecoveryTypeValue [0..1]
+ sewerPipeRoadPosition: sewerPipeRoadPositionValue [0..1]
+ sewerPipeSourceOfData: sourceOfData [0..1]
+ sewerPipeStartNodeFlowingQuote: Measure [0..1]
+ sewerPipeStartNodeTerrainQuote: Measure [0..1]
+ sewerPipeStreet: CharacterString [0..1]
+ sewerPipeTransportType: sewerPipeTransportTypeValue [0..1]
+ sewerPipeType: SewerPipeTypeValue

«featureType»
GSC_SewerAppurtenanceExtended

«voidable»
+ swAppurtenanceAlternativeAuthorityRole: RelatedParty [0..1]
+ swAppurtenanceAlternativeId: Identifier [0..1]
+ swAppurtenanceDepthMeasure: DepthMeasure [0..1]
+ swAppurtenanceHeight: Measure [0..1]
+ swAppurtenanceMaterialType: swAppurtenanceMaterialTypeValue [0..1]
+ swAppurtenanceMunicipality: CharacterString [0..1]
+ swAppurtenanceOrigin: infrastructureOrigin [0..1]
+ swAppurtenanceOverflowHeight: Measure [0..1]
+ swAppurtenancePumpFlow: Measure [0..1]
+ swAppurtenanceRelativeToRoadPosition: swAppurtenanceRelativeToRoadPositionValue [0..1]
+ swAppurtenanceSourceOfData: sourceOfData [0..1]
+ swAppurtenanceStreet: CharacterString [0..1]
+ swAppurtenanceUserType: swAppurtenanceUserTypeValue [0..1]

«featureType»
Pipe

«voidable»
+ pipeDiameter: Measure
+ pressure: Measure [0..1]

«featureType»
ProjectActions

+ projectActionId: CharacterString
+ projectActionType: projectActionTypeValue [0..1]

«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]

«featureType»
Appurtenance

«voidable»
+ appurtenanceType: AppurtenanceTypeValue
+ specificAppurtenanceType: SpecificAppurtenanceTypeValue [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]

sewerAppurtenanceHasProjectAction

0..*

+pipeHasDigs

0..*

+digsOnPipe

0..*

+pipes
«voidable»
0..*

+apptHasDigs

0..*

+digsOnAppt

0..*

+belongsTo 1

+SewerPipeHasProjectAction

0..*

Target data model:
 

GeoSmartCity –
 

Sewer Network Extended

«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]

e

*

+

0
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Target data model:
 

GSC–NewCommonTypes 
 2.1
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Mapping between 
CityGML and 

INSPIRE BU model 
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Pilot 03

UC‐GSCP01‐
01

UC‐GSCP01‐
02

DATA LOGIC NAME
(PILOT 1)

UC‐
GSCP02‐01

UC‐
GSCP02‐

02

UC‐
GSCP02‐

03

DATA LOGIC NAME
(PILOT 2)

DATA LOGIC NAME
(PILOT 3)

DATA LOGIC NAME * DESCRIPTION LOGIC NAME *
INPUT_OU

TPUT 
DATA *

DATA TYPE 
*

INSPIRE Buildings CityGML + Energy ADE

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

X (1,2,3,4,7)

BuildingTerritory.Geo
metry 2D;
BuildingUE.Geometry 
2D

X X X Building.Geometry 2D

Building.Geometry 
2D; 
EconomicActivity.the_
geom

geometry2D footprint of the territorial building INPUT Geometry geometry2D
bldg:lod0FootPrint 
[data type]

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

BuildingUE.Name X X X Building.Name name Name of the building INPUT Text name (0..*) gml:name [string]

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

X (1,2,3,4,7) BuildingUE.Nature X X X Building.Nature
Building.Nature 
(__TEDIF)

buildingNature Typology of the building INPUT Code list buildingNature (0..*)

bldg:function (0..*) 
[codelist] OR
bldg:usage (0..*) 
[codelist]

Building.gid; 
UserBulding.gid; 

inspireId INPUT Number

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

BuildingUE.Ownership ownership Ownership of the building INPUT Code list

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

X (1,2,3,4,7) BuildingUE.Use(s) X X X Building.Use(s)

Building.currentUse 
(__TUTIL); 
EconomicActivity.tser

currentUse
Type  of uses of the building (use 
classification based on the energy 
certification)

INPUT Code list currentUse (0..*)
bldg:class (0..1) 
[codelist]

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

X (1,2,3,4,7) BuildingUE.Address X X X
Building.Postcode;
Building.Neighborhoo
d

address
Address building (Street, Civic, Civic 
sub)

INPUT Text address (0..*) bldg:address [data type]

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

BuildingUE.Costructio
nYear

X X X

Building.Construction 
period ‐ begin;
Building.Construction 
period ‐ end

Building.__EPOCA; 
Building.UserYear

dateOfConstruction
Costruction Year of the building  (if 
available or estimated)

INPUT Number dateOfConstruction (0..1)
bldg:yearOfConstructio
n (0..1) [YYYY]

X X X
Building.height;
Building.height_statu
s

heightAboveGround Total height of the building, in meters INPUT heightAboveGround

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

X (7) BuildingUE.Volumes X X X
Building.Total 
volumes

volumes
Volume of the building (by energy 
certification or estimated)

INPUT Number
ade:grossVolume (0..1) 
[double]

X (1, 2, 3, 4, 5, 
6, 6bis, 7, 8)

X (7) BuildingUE.Surfaces surfaces
Surface of the building (by energy 
certification or estimated)

INPUT Number
ade:ThermalBoundaryS
urface [data type]

X X X
Building.Elevation_val
ue

elevation
Elevation of the ground compared to 
sea level at the point of the building

INPUT Number elevation

X X X
Building.Number of 
floors

numberOfFloorsAboveGr
ound

Number of floors (attic excluded) INPUT Number
numberOfFloorsAboveGr
ound

Pilot 01 Pilot 02
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Overall 
UML

Relatore
Note di presentazione
Dark green: inherited by BuildingsExtended2D as-is
Dark cyan: new classes (FT)
Orange: class (FT) inherited by BuildingsExtended2D but modified (added attributes)
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Relatore
Note di presentazione
Cyan: new datatypes
Orange: datatype inherited by BuildingsExtended2D but modified
White: inherited by INSPIRE as-is
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Relatore
Note di presentazione
Cyan: new datatypes
Orange: datatype inherited by BuildingsExtended2D but modified
White: inherited by INSPIRE as-is
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Relatore
Note di presentazione
Cyan: new codelists
White: codelists inherited by INSPIRE
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Data model for green routing scenario

Regarding data requirements for Green Routing scenario, the reference 
 target data model are INSPIRE Transport Networks 

 (http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/INSPIRE_Dat
 aSpecification_TN_v3.2.pdf) for the road data and the data model GTFS 

 (https://developers.google.com/transit/gtfs/) for the transportation 
 schedules.

The adoption of a separate data model for transportation schedules was due 
 by the fact that the INSPIRE Data Specifications for TN explicitly state that the 
 data model is not conceived for such kind of information.

The selection of GTFS data model was based on the fact that it is globally 
 used and after a first cross‐check with the pilots concerned (P04 and P05) it 

 seems well fitting for purpose with their use cases. However, according to the 
 outcomes of the Task 3.2, further refinement of the data model could occur.

GeoSmartCity
 

data model for green routing 

Relatore
Note di presentazione
From D3.1

http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_TN_v3.2.pdf
http://inspire.jrc.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_TN_v3.2.pdf
https://developers.google.com/transit/gtfs/
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•
 

Initial selection of the INSPIRE TN theme as target 
 data model for the Turku (FI) and Girona (ES) pilots.

•
 

Evaluated the possibility of using existing routing 
 algorithms and provide the data to a wider 

 community

•
 

Use of OSM as data model for geometry/topology  
 and part of the attributes

•
 

Use of GTFS as data model for public transport 
 schedules

•
 

Under finalization selection of data model for 
 pollution data

GeoSmartCity
 

data model for green routing 
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•
 

Pilot04‐Turku
–

 
Transformation of road dataset according to INSPIRE TN 

 in progress

–
 

The final INSPIRE dataset will be converted into OSM

•
 

Pilot05‐Girona
•

 
The source road dataset will be transformed directly in 

 OSM, as requested in the use cases.

OSM data will used for routing calculation

GeoSmartCity
 

data model for green routing 
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Initial mapping exercise
 

between P05 datasets to OSM
Use Case ID 

or User 
services N°

DATA LOGIC NAME (*) DESCRIPTION LOGIC NAME (*) INPUT_OUTP
UT DATA

DATA TYPE 
(*) OSM (tags) EXSISTING TABLE.ATTRIBUTE 

(OR OUTPUT METHOD CALCULATION)

Street.id Unique identifier of each street INPUT Number id OBJECTID
Street.town hall id Unique identifier of each street (town hall codification) INPUT Number CODIAJUNT
Street.street name Short name of the street INPUT Text name NOM_CARRER
Street.street type Type of street/road/path INPUT Code list highway TIPUS_VIA
Street.preposition article Preposition (if exists) of the street names INPUT Text PREP_ARTIC
Street.full name Street's full name INPUT Text NOM_COMPLE
Street.urban Boolean field. Urban=yes/no INPUT Code list URBA
Street.full street type Type of street/road/path (full name) INPUT Code list TIP_VIA_CO
Street.full street name Full name of the street INPUT Text name NOM_TIP_CO
Street.length Length of each street INPUT Number "to be verified" SHAPE_LEN
Bike.id Unique identifier of each bike lane INPUT Number id OBJECTID
Bike.length Length of each bike lane INPUT Number "to be verified" LENGTH
Bike.status Status of the bake lane INPUT Code list ESTAT
Bike_parking.id Unique identifier of each bike parking INPUT Number id OBJECTID
Bike_parking.type Type of bike parking INPUT Code list TIPUS
Bike_parking.id2 Parking identifier INPUT Number id IDENTIFICA
Bike_parking.street code Street code of parking's location INPUT Text CODI_CARRE
Bike_parking.street name Street name of parking's location INPUT Text CARRER
Bike_parking.number Address number INPUT Number NUMERO
Bike_parking.places Number of parking spaces INPUT Number PLACES
Bike_parking.location information about the parking location INPUT Text LOCALITZAC
Bike_sharing.id Unique identifier of each bike sharing point INPUT Number OBJECTID
Bike_sharing.type Bike sharing point type INPUT Code list TIPUS
Bike_sharing.identifier Bike sharing point identifier INPUT Number IDENTIFICA
Bike_sharing.street code Street code of bike sharing point INPUT Number CODI_CARRE
Bike_sharing.street Street name of the bike sharing point INPUT Text CARRER
Bike_sharing.number Address number INPUT Number NUMERO
Bike_sharing.places Number of bikes to share INPUT Number PLACES
Bike_sharing.location information about the bike sharing point location INPUT Text LOCALITZAC

5 Bike_rental. Layer to be created soon* INPUT
6 Bike_repair. Layer to be created soon* INPUT

osm.id Unique identifier of each road/street INPUT Number id OSM_ID
osm.name Road/Street name INPUT Text name NAME
osm.reference Road/Street reference code INPUT Code list REF
osm.type of road Type of road INPUT Code list highway TYPE
osm.oneway? Is a oneway road? Yes/No INPUT Code list oneway ONEWAY
osm.bridge? Is a bridge? Yes/No INPUT Code list bridge BRIDGE
osm.tunnel? Is a tunnel? Yes/No INPUT Code list tunnel TUNNEL
osm.maximum speed maximum speed allowed INPUT Number maxspeed MAXSPEED

Legend: Attribute to be present in the data model
No color Attribute not mandatory/necessary

No attributes yet defined

1
(Girona 
streets)

2
(Bike lanes)

3

4

7
(OSM Data, 

road)

Relatore
Note di presentazione
Initial mapping exercise between P05 datasets and OSM
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OSM �Data Model� key concepts
•

 
OpenStreetMap represents physical features on the ground (e.g., roads or 

 buildings) using tags attached to its basic data structures (its

 
nodes, ways, and 

 relations).

•
 

A

 
Tag

 
consists of 'Key' and a 'Value‘. Both the key and value are free format text 

 fields.

•
 

Each tag describes a geographic attribute of the feature being shown by that 

 specific node, way or relation.

•
 

OpenStreetMap's

 
free tagging system

 
allows the map to include an unlimited 

 number of attributes describing each feature.

•
 

The community agrees on certain key and value combinations for the most 

 commonly used tags, which act as informal standards.

•
 

However, users can create new tags to improve the style of the map or to support 

 analyses that rely on previously unmapped attributes of the features.

•
 

For details of more tags and proposed changes to existing tags see

 
Proposed 

 features

 
and

 
Deprecated features. If you do not find a suitable tag in this list then 

 feel free to make something suitable up as long as the tag values will be

 
verifiable.

http://wiki.openstreetmap.org/wiki/Tags
http://wiki.openstreetmap.org/wiki/Proposed_features
http://wiki.openstreetmap.org/wiki/Proposed_features
http://wiki.openstreetmap.org/wiki/Deprecated_features
http://wiki.openstreetmap.org/wiki/Verifiability
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•
 

Objectives

•
 

Data models
–

 
Scenarios and pilots involved

–
 

Methodology for the production of the GSC data models

–
 

INSPIRE DS extension approach

–
 

An insight into the GSC data model

•
 

Data harmonisation

Summary
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Generic 

 workflow  to 

 transform 

 datasets 

 according to 

 selected 

 target 

 schema 

 requirements
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Type Documentation Attribute �/ Association role� Attribute  documentation
Values / 
Enumera

tions

Multi
plicit

y

Void
able 
/ Non-

P07 P08 P09 P10 P06 P11

beginLifespanVersion Date and time at w hich this 
version of the spatial object w as 

DateTime� 1 voidabl
e

Underground.LinearClass.L_CREATION POCZATEKWERSJIOBIEKT
U

inspireId External object identif ier of the 
spatial object.��NOTE An external 

f

Identif ier� 0..1 Underground.LinearClass.COD_CLASSE + 
Underground.LinearClass.FILE_ID

PRZESTRZENNAZW + 
LOKALNYID

endLifespanVersion Date and time at w hich this 
version of the spatial object w as 

DateTime� 0..1 voidabl
e

KONIECWERSJIOBIEKTU

inNetwork The netw orks in w hich a netw ork 
element is a member.

Netw ork� 1..* voidabl
e

  

link The set of links and link 
sequences that constitute the link 

Generalised
Link�

1..*

currentStatus The status of an utility object w ith 
regards to its completion and use.

ConditionOf
FacilityValu
*

1 voidabl
e Underground.LinearClass.L_STA

ISTNIENIE + 
EKSPLOATACJA

validFrom The time w hen the utility netw ork 
element started to exist in the real 

DateTime� 1 voidabl
e Underground.LinearClass.L_BORN

STARTOBIEKT

validTo  The time from w hich the utility 
netw ork element no longer exists 

DateTime� 0..1 voidabl
e

KONIECOBIEKT

verticalPosition  Vertical position of the utility 
object relative to ground.

VerticalPosi
tionValue�
*

1 voidabl
e Underground.LinearClass.L_POS_SUP

PRZEBIEG

utilityFacilityReference Reference to a facility activity 
complex that is linked (related) to 

ActivityCom
plex�

0..1

governmentalServiceReference Reference to a governmental 
service object that is linked 
( )

Government
alService�

0..1

utilityDeliveryType
 Kind of utility delivery netw ork 
e.g. transport, distribution, 

UtilityDeliver
yTypeValue
*

0..1 sew erAppurtenance.utilityDe
liveryType

FUNKCJA

warningType Kind of overground visible 
w arning mechanism used to 

WarningTyp
eValue��* 

*

1 voidabl
e

pipeDiameter Pipe outer diameter.��For convex 
shaped objects (e.g. a circle) the 

Measure� 1 voidabl
e Underground.LinearClass.L_DIA

SREDNICA + 

pressure The maximum allow able operating 
pressure at w hich a product is 

Measure� 0..1 voidabl
e

cables A pipe may contain one or more 
cables.

Cable� 0..* voidabl
e

pipes  A pipe may contain one or more 
pipes.

Pipe� 0..* voidabl
e

sewerWaterType  Type of sew er w ater. codelist 
Sew erWate

1 voidabl
e

Sew erNetw or.L_F_TIPFOG sew erAppurtenance.sew er
WaterType TypKanal

sewerPipeType Type of the segment codelist 
Sew erPipeT

1 voidabl
e

Sew erNetw ork.L_F_TY sew erLink.sew erLinkType
RODZAJPRZEWODU

sewerPipeDepthMeasure Measure of the Depth of the pipe DepthMeas
ure

1..* voidabl
e

sewerPipeRoadPosition position relative to the road Codelist 
roadPosition

0..1
Underground.LinearClass.L_POS

sewerPipeStartNodeTerrainQuote Terrain quote of initial node Measure� 0..1 Sew erNetw ork.QUO_INI

sewerPipeStartNodeFlowingQuote Flow ing quote of the initial node Measure� 0..1 Sew erNetw ork.SCO_INI

sewerPipeEndNodeTerrainQuote Terrain quote of f inal node Measure� 0..1 Sew erNetw ork.QUO_FIN

sewerPipeEndNodeFlowingQuote Flow ing quote of the final node Measure� 0..1 Sew erNetw ork.SCO_FIN

sewerPipeDimensions lenght,height,w idth of the pipe PipeDimensi
ons�

0..1

sewerPipeSourceOfData info about how  data w as obtained sourceOfDa
ta

0..1

sewerPipeMaterialType  Codelist 
PipeMaterial

0..1
Underground.LinearClass.L_MAT

sewerPipeOrigin info about pipe origin Infrastructu
reOrigin

0..1 voidabl
e

sewerPipeAlternativeId Identif ier� 0..* sew erPipe.alternative id 

sewerPipeAlternativeAuthorityRole RelatedPart
y�

0..* sew erPipe.alternativeIdOw n
er

sewerPipeMunicipality The municipality  w here the 
sew erpipe is located

CharacterSt
ring

0..1 sew erPipe.municipality

sewerPipeStreet the street w here the sew erpipe is 
located

CharacterSt
ring

0..1 sew erPipe.street

sewerPipeTransportType The w ay the transport is carried 
out (pressure, gravitationary, …)

Code List 0..1 sew erPipe.transportType

sewerPipeProjectAction ProjectActio
n

1..* voidabl
e

sewerPipeRecoveryPresent Presence of recovery of the pipe boolean��* 
true /false

0..1
 Sew erNetw ork.L_F_RISAN

sewerPipeRecoveryType Type of recovery of the pipe recoveryTy
peValue 
C

0..1
Sew erNetw ork.L_F_T_RIS

sewerPipeDeliveryLocationType * sew age treatment plant *soil * 
surface w ater body *other

Codelist 
Sew erNetw

C
Sew erNetw or.L_F_REC

sewerPipeDigsCode Undergroun
dWorks

0..1

SewerPipeExtended  
Supertypes:

Pipe UtilityLinkSet 
UtilityNetworkElement 

LinkSet
NetworkElement

 A utility link or link 
sequence for the 
conveyance of 

sew age.

see pipeDimension type -  in the types spreadsheet

See DepthMeasure data type in the types spreadsheet

link to Utility link feature type - See  types spreadsheet for Utility link feature type

see InfrastructureOrigin data type -  in the types spreadsheet

see sourceOfData type -  in the types spreadsheet

link to UndergroundWorks feature type - See GSC-New feature spreadsheet

link to ProjectAction feature type - See GSC-New feature spreadsheet

Mapping 
Table 
example:
GSC
Sewer 
pipe 
extended



48

Source data model

Relatore
Note di presentazione
Sample used in the excercise
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Source data

Relatore
Note di presentazione
Dataset sewer network VMM



50

HALE transformation of source data

Relatore
Note di presentazione
Mapping verso la GSC-SewerPipeExtended feature type
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HALE transformation of source data

Relatore
Note di presentazione
Mapping verso Utility link feature type. C’è il mapping anche degli startNode e EndNode 



52

HALE Map view of transformed data
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Transformed data

Relatore
Note di presentazione
Per realizzare il collegamento nodo-arco-nodo :Pipe contiene link a utility link 
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Transformed data

Relatore
Note di presentazione
Utility link contiene geometria e link ai nodi di start e end
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Transformed data

Relatore
Note di presentazione
Nodi (appurtenance)
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Transformed data
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Transformed data
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Type
New Type

Docume
ntation

Attribute�Association 
role� New attribute

Attribute / Association 
role Documentation

Values / 
Enumeratio

ns

Multipli
city

Voidab
le / 

Non-
Voidab

Pilot 01 Pilot 02 Pilot 03 NOTE by 
EP01+SGIS Review by EPSIT

beginLifespanVersion -- Name --� Begin lifespan 
version���Date and time at

DateTime� 1 voidable

conditionOfConstruction -- Name --� Condition of 
construction���Status of the

ConditionOfCons
tructionValue�

1 voidable

dateOfConstruction -- Name --� Date of 
construction� � � Date of 

t ti

DateOfEvent� 0..1 voidable BuildingUE.Co
structionYear

Building.Construc
tion period - 
b i

Building.__EPO
CA; 
B ildi U Y

Multiplicity 
[1]

This attribute is def ined in 
the INSPIRE "Building2D" 

d l th f it tdateOfDemolition -- Name --� Date of demolition� � 
�Date of demolition

DateOfEvent� 0..1 voidable

dateOfRenovation -- Name --� Date of last major 
renovation���Date of last

DateOfEvent� 0..1 voidable

RefurbishmentClass OK, it is a property of a 
"Building"/"BuildingPart" or 

elevation -- Name --� Elevation� � � 
Vertically-constrained

Elevation� 0..* voidable Building.Elevation
value

endLifespanVersion -- Name --� End lifespan 
version���Date and time at

DateTime� 0..1 voidable

externalReference -- Name --� External reference� 
��Reference to an external

ExternalReferen
ce�

0..* voidable

heightAboveGround -- Name --� Height above 
ground���Height above

HeightAboveGro
und�

0..* voidable Building.height;
Building height st

Multiplicity 
[1 *]

This attribute is def ined in 
the INSPIRE "Building2D"

inspireId -- Name --� inspire id� � � 
External object identif ier of the

Identif ier� 1 Building.gid; 
UserBulding gi

name -- Name --� Name� � � Name of 
the construction ��EXAMPLES:

GeographicalNa
me�

0..* voidable BuildingUE.Na
me

Building.Name

buildingNature -- Name --� Building nature� � � 
Characteristic of the building that

BuildingNatureVa
lue�

0..* voidable BuildingUE.Nat
ure

Building.Nature Building.Nature 
( TEDIF)

currentUse -- Name --� Current use� � � 
Activity hosted w ithin the building

CurrentUse� 0..* voidable BuildingUE.Us
e(s)

Building.Use(s) Building.curren
tUse

Multiplicity 
[1 *]

This attribute is def ined in 
the INSPIRE "Building2D"

numberOfDwellings -- Name --� Number of 
dw ellings���Number of

Integer� 0..1 voidable

numberOfBuildingUnits -- Name --� Number of building 
units���Number of building

Integer� 0..1 voidable Building.Units

numberOfFloorsAboveGr
ound

-- Name --� Number of f loors 
above ground���Number of

Integer� 0..1 voidable Building.Number 
of floors

parts The building parts composing the 
Building ��A building may be a

BuildingPart� 0..* voidable

geometry2D -- Name --� Geometry 2D� � � 
2D or 2 5D geometric

BuildingGeometr
y2D�

1 BuildingTerrito
ry Geometry

Building.Geometr
y 2D

Building.Geome
try 2D;

connectionToElectricity -- Name --� Connection to 
electricity���An indication if

Boolean��* 
TRUE�* FALSE

0..1 voidable

connectionToGas -- Name --� Connection to gas� 
��An indication if the building or

Boolean��* 
TRUE�* FALSE

0..1 voidable

connectionToSewage -- Name --� Connection to 
sew age���An indication if the

Boolean��* 
TRUE�* FALSE

0..1 voidable

connectionToWater -- Name --� Connection to 
w ater���An indication if the

Boolean��* 
TRUE�* FALSE

0..1 voidable

connectionToThermal Boolean��* 
TRUE�* FALSE

0..1 voidable NEW OK - Could you please 
provide the

document -- Name --� Document� � � Any 
document providing information

Document� 0..* voidable

energyPerformance -- Name --� Energy 
performance���The energy

EnergyPerforma
nce�

0..1 voidable Multiplicity 
0 *

OK

h ti S t Name �Heating system��� HeatingSystemV 0 * voidable

Building�� Supert
ypes:�Building �Buil
ding�AbstractBuildi
ng�AbstractConstru
ction�BuildingInfo�
BuildingAndBuilding
UnitInfo

-- Name --� 
Building� � 
� A Building 
is an 
enclosed 
<b>constructi
on </b>above 
and/or 
underground, 
used or 
intended for 
the shelter of 
humans, 
animals or 
things or for 
the 
production of 
economic 
goods. A 
building 
refers to any 
structure 
permanently 
constructed 
or erected on 
its site.

Relatore
Note di presentazione
Proposed changes (from P01) to be included in version 2.1
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https://www.youtube.com/playlist?list=PLxd9iSIMqppFaZBzOuG-QyNVPzPC9bvhJ

https://www.youtube.com/playlist?list=PLxd9iSIMqppFaZBzOuG-QyNVPzPC9bvhJ
https://www.youtube.com/playlist?list=PLxd9iSIMqppFaZBzOuG-QyNVPzPC9bvhJ
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THANK YOU!

QUESTIONS?
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