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• 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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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

The GSC Data Model extension approach
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class Buildings - Extended 2D

«featureType»

BuildingsExtendedBase::BuildingInfo

«voidable»

+ heightBelowGround: Length [0..1]

+ numberOfFloorsBelowGround: Integer [0..1]

+ floorDistribution: FloorRange [1..*]

+ floorDescription: FloorDescription [0..*]

+ roofType: RoofTypeValue [0..*]

+ materialOfFacade: MaterialOfFacadeValue [0..*]

+ materialOfRoof: MaterialOfRoofValue [0..*]

+ materialOfStructure: MaterialOfStructureValue [0..*]

«featureType»

BuildingsExtendedBase::AbstractBuildingUnit

+ inspireId: Identi fier

+ externalReference: ExternalReference

«voidable»

+ currentUse: CurrentUseValue [0..*]

«voidable, l ifeCycleInfo»

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«featureType»

Installation

+ geometry2D: GM_Primitive

«featureType»

OtherConstruction

+ geometry2D: GM_Primitive

Base package

2D Core

«featureType»

BuildingsExtendedBase::

AbstractOtherConstruction

«featureType»

BuildingsExtendedBase::

AbstractInstallation

«featureType»

BuildingsBase::AbstractConstruction

+ inspireId: Identi fier

«voidable, lifeCycleInfo»

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«voidable»

+ conditionOfConstruction: ConditionOfConstructionValue

+ dateOfConstruction: DateOfEvent [0..1]

+ dateOfDemolition: DateOfEvent [0..1]

+ dateOfRenovation: DateOfEvent [0..1]

+ elevation: Elevation [0..*]

+ externalReference: ExternalReference [0..*]

+ heightAboveGround: HeightAboveGround [0..*]

+ name: GeographicalName [0..*]

«featureType»

BuildingsBase::AbstractBuilding

«voidable»

+ buildingNature: BuildingNatureValue [0..*]

+ currentUse: CurrentUse [0..*]

+ numberOfDwellings: Integer [0..1]

+ numberOfBuildingUnits: Integer [0..1]

+ numberOfFloorsAboveGround: Integer [0..1]

«featureType»

BuildingsBase::

BuildingPart

«featureType»

BuildingsBase::

Building

«featureType»

Buildings2D::Building

+ geometry2D: BuildingGeometry2D

constraints

{singleReferenceGeometry}

{Bui lding parts shall be 2D}

«featureType»

Buildings2D::BuildingPart

+ geometry2D: BuildingGeometry2D [1..*]

constraints

{singleReferenceGeometry}

Base extended

«featureType»

BuildingUnit

«voidable»

+ geometry2D: GM_Primitive

«featureType»

Building

«featureType»

BuildingPart

Constraints to use 
BuildingsCore2D::Installation and 
BuildingsCore2D::BuildingUnit for 
the unit and installation properties.

«featureType»

BuildingsExtendedBase::BuildingAndBuildingUnitInfo

«voidable»

+ connectionToElectricity: Boolean [0..1]

+ connectionToGas: Boolean [0..1]

+ connectionToSewage: Boolean [0..1]

+ connectionToWater: Boolean [0..1]

+ document: Document [0..*]

+ energyPerformance: EnergyPerformance [0..1]

+ heatingSource: HeatingSourceValue [0..*]

+ heatingSystem: HeatingSystemValue [0..*]

+ address: AddressRepresentation [0..*]

+ officialArea: OfficialArea [0..*]

+ officialValue: OfficialValue [0..*]

+installation

«voidable»

0..*

+bui ldingUnit

«voidable»

0..*

+parts

«voidable»

0..*
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GeoSmartCity – Green Energy Scenario Data Model

Legend:
Dark green: used as-is by 
BuildingsExtended2D 
Orange: derived by 
BuildingsExtended2D but
modified (added attributes)
Dark cyan: new classes
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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. 

The GSC Data Model extension approach
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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 

Revision
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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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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 

construction.

 DateOfEvent 0..1 voidable BuildingUE.Co

structionYear

Building.Construc

tion period - 

begin;

Building.__EPO

CA; 

Building.UserY

Multiplicity 

[1]

This attribute is defined in 

the INSPIRE "Building2D" 

model, therefore it cannot dateOfDemolition    -- 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 defined 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 defined 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 f loors
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

heatingSystem     -- Name -- Heating system   HeatingSystemV 0..* voidable

Building  Supert

ypes: Building  Buil

 dingAbstractBuildi

 ngAbstractConstru

  ctionBuildingInfo

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.
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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/

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]

+ projectT itle: 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 – code lists management 

The Re3gistry 
open source 
software has 
been reused in 
order to manage 
new code lists 
and/or code list 
values.
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