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Summary

* Methodology for the production of the GSC
data models

* INSPIRE Data Specification extension approach
* Aninsight into the GSC extended data models
* Validation of extended schemas
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Methodology for the production of the GSC data models

Collect requirements

e 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

e Align different pilots’ data modelling requirements (whereas feasible, group requirements into
common classes)

e 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.
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The INSPIRE DS extension approach
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INSPIRE Generic Conceptual Model

Title

Status
Creator
Date
Subject
Publisher
Type
Description

Contributor

Format
Source
Rights
Identifier
Language
Relation

Coverage

D2.5: Generic Conceptual Model, Version 3.4

Version for Annex Il/Ill data specifications v3.0

Drafting Team "Data Specifications"

2014-04-08

Generic Conceptual Model of the INSPIRE data specifications

Drafting Team "Data Specifications"

Text

Generic Conceptual Model of the INSPIRE data specifications

Members of the INSPIRE Drafting Team "Data Specifications”, INSPIRE Spatial Data
Interest Communities & Legally Mandated Organisations, INSPIRE Consolidation
Teams and other Drafting Teams

Portable document format (pdf)
Drafting Team "Data Specifications”
Public

D25 v3.4

En

n/a

Project duration

Annex F
(informative)

Example for an extension to an INSPIRE application schema

F.1 Introduction

The agreement on harmonised data specifications addresses the need of users, in particular pan-
European users, to combine multiple spatial data sets without repetitive manual intervention and in
such a way that the result is coherent. This requires an effort to transform the existing spatial data to
the new harmonised data specifications. In the long-term, it is the hope that less and less effort will be
required for such transformations and that data providers start to re-use the harmonised data
specifications as the basis for their spatial data sets in case they are restructured. Since national
spatial data sets will in almost all cases contain information not covered by the INSPIRE data
specifications, national SDIs or community SDIs will typically have to extend the INSPIRE data
specification for their own purpose.

The Generic Conceptual Model has been designed to support such extensions. This annex provides
an example for a simple extension.

F.2 General rules

The INSPIRE data specifications have been developed through a process involving the European
stakeholders. While the future maintenance of the specifications has not yet been fixed, it is
reasonable to assume that this will be the case in the future, too. The INSPIRE

Extending an INSPIRE data specification would imply at a minimum that:
the extension does not change anything in the INSPIRE data specification but normatively
references it with all its requirements
the extension does not add a requirement that breaks any requirement of the INSPIRE data
specification

However, the extension may, for example, do any of the following:
add new application schemas importing INSPIRE or other schemas as needed
add new types and new constraints in your own application schemas
extend INSPIRE code lists as long as the INSPIRE data specification does not identify the code
list as a centrally managed, non-extensible code list
add additional portrayal rules

In addition to these general rules that are mainly implied by the rules of UML, further harmonisation
will be achieved, if the extensions conform to all requirements of this document and the document
“Guidelines for the encoding of spatial data”, too.
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Building Other

Main feature .
Unit e Construction

types
. Added
Semantics -
attributes
\
2 4

geometry

Geometry
geometry

Alternative deliverys: *Includes Building Base

1 = simple semantics + 2D geometry
2 = simple semantics + 3D geometry

3 = extended semantics + 2D geometry
4 = extended semantics + 3D geometry + additional 3D feature types

Figure 3: Content and structure of application schemas for theme Buildings

Feature types are represented in blue. Abstract application schemas are represented in green.
Instanciable application schemas are represented in red.
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NOTE: Data producers may also extend INSPIRE profiles by other information not included in
this specification, under the condition they respect the rules provided in the Generic
Conceptual Model.

Core 2D

Core 3D |
B Whatshall be in INSPIRE

Il What should be in INSPIRE
] What maybe in INSPIRE

~_ Extensions defined by a data provider

Figure 4: Modular approach for modelling Buildings theme
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The GSC Data Model extension approach

INSPIRE core
data models
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The GSC Data Model extension approach
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The GSC Data Model extension approach
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class Buildings - Extended 2D
Base package Base extended
«featureType»
«featureType» BuildingsExtendedBase:: <}
<< AbstractOtherConstruction
+ inspireld: Identifier
«voidable, lifeCyclelnfo»  «featuraTypex
+ beginLifespanVersion: DateTime < vy . <;
+ endLifespanVersion: DateTime [0..1]
«voidable»
+ conditionOfConstruction: ConditionOfConstructionValue . ) =
+ dateOfConstruction: DateOfEvent [0..1] +installation 0.. . —
+ dateOfDemolition: DateOfEvent [0..1] «voidable» ildi ildii
+ dateOfRenovation: DateOfEvent [0..1]
+ elevation: Elevation [0..*] «voidable»
+ extemalReference: ExtemalReference [0..*] + connectionToElectricity: Boolean [0..1]
+ heightAboveGround: HeightAboveGround [0..*] + connectionToGas: Boolean [0..1]
+ name: GeographicalName [0.."] + connectionToSewage: Boolean [0..1]
+ connectionToWater: Boolean [0..1]
+ document: Document [0..*]
+ energyPerformance: EnergyPerformance [0..1]
+ heatingSource: HeatingSourceValue [0..*]
«featureType» + heatingSystem: HeatingSystemValue [0..*]
Buildings Base::AbstractBuilding + address: AddressRepresentation [0..*]
+ officialArea: OfficialArea [0..*]
«voidable» + officialValue: OfficialValue [0..*]
+ buildingNature: BuildingNatureValue [0..*]
+ currentUse: CumentUse [0..%]
+ numberOfDwellings: Integer [0..1]
+ numberOfBuildingUnits: Integer [0..1]
+ numberOfFloorsAboveGround: Integer [0..1]
/ ‘ «featureType» «featureType»
+parts «voidable» +buildingUnit + inspireld: Identifier
«featureType»
B«;;Z;:re:g:::_‘ «voidable» Buildingssyapse:: + heightBelowGround: Length [0..1] «voidable» + e:
B"ﬁdi"g - T + numberOfFloorsBelowGround: Integer [0..1]
0.* + floorDistribution: FloorRange [1.."] 0+|+ cumentUse: CurrentUseValue [0..*]
. o -l o
ﬂoorDesc.npllon. FloorDescnp(Lon [0..] «voidable, lifeCyclelnfo»
A A + roofType: RoofTypeValue [0..*] Py q
. : . + beginLifespanVersion: DateTime
+ materialOfFacade: Material OfFacadeValue [0..*] + endLifespanVersion: DateTime [0..1
+ materialOfRoof: MaterialOfRoofValue [0.."] »: : 1l
+ materialOfStructure: Material OfStructureValue [0..*]
2D Core A
«featureType»
Buildings2D::Building
«featureType» «featureType»
+ geometry2D: BuildingGeometry2D Building BuildingUnit
constraints 4—__)—/— K
{singleReferenceGeometry} T «voidable» .
{Building parts shall be 2D} | + geometry2D: GM_Primitive
Y
«featureType» Y
Buildings2D::BuildingPart \ «featureType»
~ e «featureType»
+ geometry2D: BuildingGeometry2D [1..*] <; Y . Installation
constraints \ + geometry2D: GM_Primitive
{singleReferenceGeometry}
Constraints to use
BuildingsCore2D:Installation and «featureType»
BuildingsCore2D:BuildingUnit for OtherConstruction
the unit and installation properties. —
+ geometry2D: GM_Primitive

12
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GeoSmartCity — Green Energy Scenario Data Model

Building20
Buildings - Base
afestureTypes
atestureTypes atestureTypes
Abstractinstallation Installation
+ inspireld: Identifier + =
+ 3

avoidable, lifeCydeinfos | — geometry2D: GM_Primitive
+ beginLifespanVersion: DateTime T
+ endlifespanVenion: DateTime [0..1) 0.

«voidables
4 S - e +installation
+ dateOfConstruction: DateCfEvent [0..1] aties «voidables
+ dateOfDemolition: DateOfEvent [0..1]
+ dateOfRencvation: DateOfEvent [0..1]
+ elevation: Elevation [0..7]

Z S 5 p-1
0.7 .
+ name: GeographicalName [0..] «festureTypes
Q «voidsbles
«featuraTypas + dateCfActivation: DateOfEvent [0..1]
o -

«voidables

+ 0.1
+ cumentUse: CumentUse [0..7]

+  numberOfBuildingUnits: Integer [0..1]

+  numberOMwellings: Integer [0..1] +buildingln
+ numberOfFiconsAboveGround: Integer [0..1]

7R

.
- ms,mrmw.nm 1|

f\

costraTypen | PT Samriy
b 0. Bufidnater +buildinginfo
& A l avoidables «voidsbles «voidstles
+ power. Decimal [0..1) + surface: Decimal [0..1]
I +buildingUnit afeatureTypes
hskmaTypes e svoidsblas AbstractBuildingUnit
<t > Building - ST+ inspiela: sentier
geomatry2D: Buildi . .w:uum' I%m‘l’m
h + endLifespanVersion: DateTime [0..1]
: e i avoidables
«festuraTypas : alestureTypes o : C 0.7
zo .: p—— T < i o B Legend:
+ geometry. ildi 1 . .
S ; : Dark green: used as-is by
; BuildingsExtended2D
( - g Orgn_ge: derived by
BukdingiCoull: nsataton and. D BuildingsExtended2D but
e e e modified (added attributes)
Orange: classess inherited by BuidingsExtended2D
ok moced (a6 mvtrte) Dark cyan: new classes

13
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The GSC Data Model extension approach

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.

14
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Use case 2

Data Req. 1 Data Req. 2 Data Req. n

(excel) (excel) (excel)
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Common data

model (excel) v2.0

Common data

model (uml) v2.0

Revision

Common data

|

model (xsd) v2.0
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uc- uc- uc- uc- uc- uc- uc- DATA
GSCP07{GSCP07-[ GSCP071 GSCP11- [ GSCP09-(GSCP09-(GSCP08- DATA LOGIC NAME DESCRIPTION LOGIC NAME TYPE INSPIRE (<DataTheme>.<AttributeName>)
01 02 03 01 01 02 01
P07
Segment of the network described according Utility and Government Services.Common Utility Network
Underground.LinearClass.GEOMETRY_3D |its type in the whole network Elements. UtilityLink.centrelineGeometry
1 1 1 Geometry
Numeric code of the class according to the Utility and Government Services.Common Utility Network
Underground.LinearClass.COD_CLASSE Content Specification for the Topographic DB Elements.UtilityLink.ins pireld.localld- Si crea il localld come formatted
2 2 2 rule Text(6) string Cod_classe-FilelD ??
Unique progressive identifier of the class Utility and Government Services.Common Utility Network
Underground.LinearClass.FILE_ID objects Elements. UtilityLink.inspireld.localld. Si crea il localld come
z 3 3 Integer(19) |y matted string Cad cl FilelD 22
Input date of the object into the Municipality Utility and Government Services.Common Utility Network
. . . Underground.LinearClass.L_CREATION Geographic Information System Dat Elements. UtilityLink.beginLifespanVersion
ate
ISTAT code of the Municipality in the format
Underground.LinearClass.COM_ISTAT rrpppccc (m=Region, pp=Province,
5 5 5 cce=Municinalitv) Text(8)
Code of the road
Underground.LinearClass.TP_STR_COD
6 6 6 Text(8)
Name of the road
Underground.LinearClass.TP_STR_NOM
7 7 7 Text(254)
Functional classification of the road
Underground.LinearClass.ES_AMM_CF
8 8 8 Code list
Fiscal code/VAT number of the managing Text(16)
Underground.LinearClass.L_EG_COD authority
9 9 9
Name of the managing authority Common Utility Network Elements. UtilityNetwork.authority role
Underground.LinearClass.L._EG_NOM Text(50)
10 10 10
Date of the installation/setup/workability Utility and Government Services.Common Utility Network
Underground.LinearClass.L_BORN Elements. UtilityLink.validFrom
11 11 11 Date
Nominal diameter in mm Utility and Government Services.Common Utility Network
Underground.LinearClass.L_DIA Elements. Pipe. pipeDiameter
12 12 12 Integer(8)
Length in m Utility and Government Services.Common Utility Network
Underground.LinearClass.L_LUNG Elements.duct.lenght?
13 13 13 Decimal
Type of material Utility and Government Senvices.CommonExtendedCommon Utility
Underground.LinearClass.L_MAT Network Elements.Pipe.PipeMaterialType
14 14 14 Code list
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Values / \EIEED
Type Docume | Attribute Association | Attribute / Association Multipli| le / NOTE b
A . . Enumeratio . Pilot 01 Pilot 02 Pilot 03 | morssais Review by EPSIT
New Type ntation | role New attribute role Documentation ns city | Non-
Voidah
Building  Supert|-- Name --
ypes:Building Buil  |Building S— = — _
dingAb stractBuildi A Building beginLifespanVersion -- Name -- Begin lifespan DateTime 1 voidable
. varcion Datg and tima at
ngAbstractConstru (1S an conditionOfConstruction |-- Name -- Condition of ConditionOf Cons [ voidable
ctionBuildinglnfo enclosed conciructinn' Qishie af tha trictina\/alin
BuildingAndBuilding <b>constructi|date OfConstruction -- Name -- Date of DateOfEvent 0.1 voidable BuildingUE.Co | Building.Construc |Building._ EPO Multiplicity | This attribute is defined in
UnitInfo on </b>above construction Date of structionYear [tion period - CA; [1 the INSPIRE "Building2D"
and/or dateOfDemolition -- Name -- Date of demolition DateOfEvent 0..1 voidable
underground, Data of d liti
used or dateOfRenovation -- Name -- Date of last major DateOfEvent 0.1 voidable
intended for - ranavation Datg of lagt —
the shelter of RefurbishmentClass OK, itis a property of a
© sheller o "Building"/"BuildingPart" or
humns, elevation -- Name -- Hevation Blevation 0.* voidable Building.Bevation
animals or \eortically. trainod valiio
things or for endLifespanVersion -- Name -- End lifespan DateTime 0..1 voidable
the varcinn Date and time ot
production of externalReference -- Name -- External reference ExternalReferen |0..* voidable
. Paoforaonco to an L Far=y
economic heightAbove Ground -- Name -- Height above HeightAboveGro [0..* voidable Building.height; Multiplicity | This attribute is defined in
goods. A arcund  Heiaht ahave und Ruiildinn hoinht ot 11 % the INSPIRE "Ruildina20"_|
building inspireld -- Name -- inspire id identifier 1 Building.gid;
refers to an Evtornal ahiect identifior of the llcorRulding ai
Y name -- Name -- Name Name of GeographicalNa |0..* voidable BuildingUE.Na |Building.Name
structure the canctriiction EXANMPI ES- mo mo.
permanently buiIdingNature -- Name -- Building nature BuildingNatureVa|0..* voidable BuildingUE.Nat | Building.Nature Building.Nature
constructed Ch ic af tho hiilding that g ure [ _TENIE\
G GresEs @ currentUse -- Name -- Current use CurrentUse 0.* voidable BuildingUE.Us |Building.Use(s) |[Building.curren| Multiplicity [ This attribute is defined in
. B Activity hactad within tho hiilding als) tllcg [1 % tho INSDIRE "Ryildina 20"
its site. numberOfbwellings -- Name -- Number of Integer 0..1 voidable
dwellinas  Niumher of
numberOfBuildingUnits -- Name -- Number of building Integer 0..1 voidable Building.Units
unite  Nimher of huilding
numberOfFloorsAboveGr |-- Name -- Number of floors Integer 0..1 voidable Building.Number
' ahave arannd  Numher of of flaar.
parts The building parts composing the |BuildingPart 0.* voidable
Ruildina A huilding mav ha 2
geometry2D -- Name -- Geometry 2D BuildingGeometr [1 BuildingTerrito | Building.Geometr |Building.Geome|
2D ar 2 BN coamatric iVlnl v O v 2D try 20
connectionToElectricity -- Name -- Connection to Boolean* 0.1 voidable
oloctricity An indic atis if TRIIE* EAl SE
connectionToGas -- Name -- Connection to gas Boolean* 0..1 voidable
An indicati if the huildina ar TRIIE* EAl SE
connectionToSewage -- Name -- Connection to Boolean* 0..1 voidable
sowana An indication if tha TRIIE* EAL SE
connectionToWater -- Name -- Connection to Boolean* 0..1 voidable
wmatar An indi s if thg TRIIE*EAL SE
connectionToThermal Boolean* 0.1 voidable NEW OK - Could you please
TRIIE*EAL SE nrovidg thg
document -- Name -- Document Any Document 0..* voidable
dacument nraviding inf, i
energyPerformance -- Name -- Energy EnergyPerforma |0..1 voidable Multiplicity OK
nerf The enaray nce 0 *
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The GSC Data Model extension approach

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/
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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
* Qil, Gas & Chemicals network
e 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.

e 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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“New Common Types” application schema

class GSC-NewCommonTypes /

«dataType»
PipeDimensions

«voidable»
+ pipeExternalHight: Measure [0..1]
+ pipeExternalWidth: Measure [0..1]
+ pipelntermalHight: Measure [0..1]
+ pipelnternalWidth: Measure [0..1]
+ pipeLenght: Measure [0..1]

«dataType»
sourceOfData

«voidable»
agreementProtocolNumber: CharacterString [0..1]
dataSource: DataSourceTypeValue [0..1]
documentation: CharacterString [0..1]
surveyDate: Date [0..1]

+ o+ o+ o+

«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

I A A

+belongsTo

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]

R R T i

Legend:
Dark cyan: new classes
White: new data types 2 1
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GeoSmartCity — code lists management

1 Geosmancity b %Y [ INSPIRE code lst register

€ = € |[) hubgeosmartcity.eu

£ App W Dictionary () INSPIRE () TeamEngine (] CDDASINSPIRE (] TS ([ Tutorials (] MIG ¢

% @
eEnPlus VS (S GestioneClowd-login [ GeoSmartCity Hub  [) Agile Methodology (] TASK62 (] Ausorder 7%

oso Stang Dictionary f\»::\A‘.ENm: % HALE forum ™% Redmine  + Arubait - K‘EIKXU‘Z\:;” - ] T h e R e 3 g i St ry
|5 GeoSmartCity o
INSPIRE REGISTRY

open source
hancing access to European spatial data

sion > INSPIRE > INSPIRE

European Com

stry

code list register

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

http://hub.geosmartcity.eu/registry/codelist

Label: INSPIRE code list register
Content Summary: The INSPIRE code list register contains the code lists and their values, as defined in the
INSPIRE rules on inter lity of spatial data sets and services (Commission
Regulation (EU) No 1089/2010). NOTE: It does not yet include references to external code

lists and the additional code lists and extended values proposed in the Data Specification
Technical Guidelines.

Owner: European Union

Register manager: European Commission, Joint Research Centre

Control body: INSPIRE Mail

and ion Group (MIG)
Members of INSPIRE Mail e and
Contact point: JRC INSPIRE Registry Team

Licence

Submitter:

Group (MIG)

Europa Legal Notice &

Other formats: e XML

b « et s
e XMLESD 5y ROF/XMLbet o) JSON

SV beta

Code list

It

per

= Label B

Theme =
Building Type

Application schema E
GSC - Building2D-En Valid

Status

Cable size ranges

GSC Electricity Network valid

utility and Governmental

22
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Webinar on data transformation with HALE using the GeoSmartCity extended Buildings data model INSPIRE
The registration of the webinar on data transformation with HALE using the GeoSmartCity extended .

Buildings data model is available here The link to download the material used in the webinar is provided
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An extended INSPIRE data model for Utility Networks has been created in the frame of the Geo SmartCity T —
EU funded project. It extends the INSPIRE core Utility Networks schemas, re-using...
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Extended BU Data Model for energy efficiency )
An extended INSPIRE data model for Buildings has been created in the frame of the GeoSmartCity EU deas
funded project. It extends the INSPIRE BuildingsCore2D schema, re-using some elements. . Discussion topics
319 days ago
Categories

23



