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Summary

* Objectives

e Design of the underground scenario data model
— Methodology for the production of the GSC data model
— INSPIRE DS extension approach
— An insight into the GSC data model

e Data harmonisation
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Objectives

* 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 onto the
common target schemas.
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Summary

— Methodology for the production of the GSC data model
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Use case 2

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

(excel) (excel) (excel)

Common data

model (excel) v2.0

Common data

model (uml) v2.0 Revision

Common data T
model (xsd) v2.0

Technical meeting — Ghent 22.04.2015
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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

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



IrHi

GeoSmartCity

ucC- ucC- UC- UC- UC- UC- UC- DATA
GSCP07{GSCP07-| GSCP07{ GSCP11- | GSCP09- |GSCP09-|GSCP08- DATA LOGIC NAME DESCRIPTION LOGIC NAME TYPE INSPIRE (<DataTheme>.<AttributeName>)
01 02 03 01 01 02 01
PO7
Segment of the network described according Utility and Government Senices.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.inspireld.localld- Si crea il localld come formatted
2 2 2 it Text(6) string Cod_classe-FilelD ??
Unique progressive identifier of the class Utility and Government Senices.Common Utility Network
Underground.LinearClass.FILE_ID objects Elements. UtilityLink.inspireld.localld. Si crea il localld come
3 3 3 Integer(19) |fyrmatted string Cod cl FilelD 22
Input date of the object into the Municipality Utility and Government Senvices.Common Utility Network
. . . Underground.LinearClass.L_CREATION Geographic Information System bat Elements. UtilityLink.beginLifespanVersion
ate
ISTAT code of the Municipality in the format
Underground.LinearClass.COM_ISTAT rrpppccc (r=Region, pp=Province,
5 5 5 cce=Municipalitv) 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 Senvices.Common Utility Network
Underground.LinearClass.L_BORN Elements. UtilityLink.validFrom
11 11 11 Date
Nominal diameter in mm Utility and Government Senices.Common Utility Network
Underground.LinearClass.L_DIA Elements.Pipe.pipeDiameter
12 12 12 Integer(8)
Length in m Utility and Government Senvices.Common Utility Network
Underground.LinearClass.L_LUNG Elements.duct.lenght?
13 13 13 Decimal
Type of material Utility and Government Senices.CommonExtendedCommon Utility
Underground.LinearClass.L_MAT Network Elements.Pipe.PipeMaterial Type
14 14 14 Code list

Workshop — Ghent 24.04.2015
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Summary

— INSPIRE DS extension approach
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The INSPIRE DS extension approach

INSPyp,

NSPIRE

I
Infrastructure for Spatial Information in Europe

gnin Eur%
“emonnse™

P
O jenedS

INSPIRE Generic Conceptual Model

Title D2.5: Generic Conceptual Model, Version 3.4

Status Version for Annex IVIll data specifications v3.0

Creator Drafting Team "Data Specifications”

Date 2014-04-08

Subject Generic Conceptual Model of the INSPIRE data specifications
Publisher Drafting Team "Data Specifications”

Type Text

Description Generic Conceptual Model of the INSPIRE data specifications

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

Teams and other Drafting Teams

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

Identifier D25 v34

Language En

Relation n/a

Coverage Project duration

Annex F
(informative)

Example for an extension to an INSPIRE application schema

F.1 Introduction

The agreement on hamonised 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

Workshop — Ghent 24.04.2015

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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INSPIRE

extended data
models
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| 15t attempt to INSPIRE
create GSC extended data

extended data models
models

Workshop — Ghent 24.04.2015

INSPIRE core
data models

cip:

12



IrHi

GeoSmartCity

| 15t attempt to INSPIRE
create GSC extended data

extended data models
models
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Summary

— An insight into the GSC data model
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Extension of INSPIRE Utilities and Governmental
Services (US) - “Utility networks” sub-model

Pilots involved :

[PO6] Comarca of Pamplona (ES), [PO7] Genova (IT), [PO8] Oeiras (PT), [PO9]
Flanders Region (BE), [P10] South Moravian Region (CZ), [P11] Ruda Slgska
(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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GSC - Underground Scenario

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
* Qil, Gas & Chemicals network
* Sewer network
 Telecommunications network (only proposed in the technical
guidance, out of legislation)
* Thermal network
* Water network
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(outer) duct

-

cable (in duct)

Figure 9 — Physical relations between cables, pipes and ducts

Workshop — Ghent 24.04.2015
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I Generic Network Model

(from GCM)
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Relatore
Note di presentazione
UML class diagram: Overview of the “Utility Networks Profile “
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Mapping Italian directive

@}é e - _

Utility Network Classe:Tratta della rete
Utility Link Classe:Tratta della rete
Pipe Classe:Tratta della rete
Appurtenance Classe:Nodo della rete

Workshop — Ghent 24.04.2015 19
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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

e UtilityNetwork

* ActivityComplex

* SewerPipe

* WaterPipe

* QilGasChemicals Pipe

e TelecommunicationsCable

* ElectricityCable

9 feature types created from scratch (no corresponding feature type in the INSPIRE US core
model exists)

» SewerAppurtenance

* WaterAppurtenance

* QilGasChemicalsAppurtenance

* SoilDigs

* Intervention

e TransformationProjects

* InfrastructureOrigin

* Municipallntervention

* CrowdSourcing
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An example of GSC extension: the sewer network

class Sewer Network /

LinkSet
UtilityNetworkElement

«featureType»
Common Utility Network Elements::UtilityLinkSet

+
+

«voidable»

utilityDeliveryType :UtilityDeliveryTypeValue [0..1]
wamingType :WarmningTypeValue

L

«featureType»
Common Utility Netw ork Elements::
Pipe

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

+pipes
«voidable»
0.*

«featureType»
SewerPipe

«voidable»
+ sewerWaterType :SewerWaterTypeValue

Node
UtilityNetworkElement

«featureType»
Common Utility Network
Elements::UtilityNode

«featureType»
Network::Netw ork

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

+networks
«voidable»

«featureType»
Common Utility Network Elements::Appurtenance

«featureType»
Common Utility Netw ork Elements::UtilityNetw ork

0..*

P

+ appurtenanceType :AppurtenanceTypeValue

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

constraints
{"TelecommunicationsAppurtenanceTypeValue" is not in IR}

+ utilityNetworkType :UtilityNetworkTypeValue
+ authorityRole :RelatedParty [1..*]
«voidable»

+ utilityFacilityReference :ActivityComplex [0..*]
+ disclaimer :PT_FreeText [0..*]

constraints
{All utility network objects have inspireld}
{"telecommunications" value of "utilityNetworkType" is not in IR}

UML of the INSPIRE core SewerNetwork

Workshop — Ghent 24.04.2015
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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

class GSC_Sewerletwork_Extended /

«voidables
sewerPipeCoating Type: sewerPipeCoatingTypeValue [0..1]
i alue [0..1]
ewerPi [0.1]
sewerFipeEndNodeTemainQuote: Measure [0..1]

ewerf ge | sewerDept 0

Lote: M

ewerFi 5 0.1

: [0.1]

sewerPipelLenght: Measure [0..1]
ialType: Aaterial TypeValus [0..1]
sewerPipeRecovernyPresent: boolean [0..1]
ipeRecovery Type: ipeRecovery Typ 0.1
i ition: i itionValue [0..1]
i 0.1]
: Measure [0,.1]

P
ucte: M

sewerPipeStartNode TemainQuat
sewerPipeSurveyDate: Date [0.
ipeType:

R R R Rt

ipeTypeValue [0..1]

celrigin : link [0..1]
swAppurtenanceOverflowHeight: Measure [0..1]
iy .11

cePumpFlow
A

W Rel ToRoadf

ToF
cellserType: swi

cellserTypeValue [0..1]

sitionValue [0..1]

UtilityNode
featureTypes
C Utility
UtilityL inkSet wfeatureTypes
wvoidables Common Utility
sfeatureTypes + Type: Typ
c Utility B S Tye .11 +  suthorityRole: RelatedParty 1.7
Pipe ; & uti Type: Utility TypeVal
: : e P wvoidables
wvoidablex 1T Ty amte + disclaimer, PT_FresText [0.]
+ pipeDiameter; Messure + utilityFacilityReference: ActivityComplex [0..7]
+ pressure: Measure [0..1]
constraints
{AIl utility network objects have inspireld}
Al [elec i value of “utility Type” is not in IR}
efestureTypes
GSC_SewerAppurtenance
«voidables
4 TR Vil =dParty [0..1]
+ swh ! Jd: [0..11
+ swAppurtenanceDepthAccuracy: swAppurtenanceDepthAccuracy TypeValue [0..1]
+ swAppurtenanceDepthlocation: GM_Paint [0..1] <featueTypes
£ hen el 9. GSC_SewerUtilityNetwork
+ ceD ate: Date [0..1]
+ swAppurtenanceDocumentation: PT_FreeText [0..1] s
= B R U] + sgreementProtocolNumber: PT_FreeText [0..1]
33 ! i I0..11 + DataSource: DataSourceTypeValue [0.1]
sfestureTypes + swAppurtenanceHeight: Measure [0..1] + documentstion: PT_FreeText [0,
GSC_SewerPipeExtended + Type: swh TypeValue [0..1]
+
+
+
+
+

wfeatureTypes
GSC_infrastructureOrigin

wvoidables
ancestor: identifier [0.1]
Change_PointOfTime: Date [0..1]
DsteOfUndergroundSurvey: Date [0..1]

crigin criginType: originTypeValue [0..1]

registrator: RelatedParty [0..1]
specificCrigin Type: specificCriginTypeValus [0.1]
surveyProcess: surveyProcessTypeValus [0..1]
timeGfRegistration: DateTime [0..1]
typeOfChangs: typeOfChangeValus [0..1]

[

«featureTypes
GSC_HewCommonFeatureTypes:TransformationProjects

bkt 4+

wvoidablex
projectAdlionType: projeciAdionTypeValue [0..1]
projectDesaiption: PT_FreeText [0..1]
projectEndDate: Date [0..1]
projectExecutor: RelatedParty [0..1]
projectiD: PT_FreeText [0..1]
projectStartDate: Date [0..
projectStatus: projectStatusValue [0..1]
projectSubmitter; RelatedParty [0..1]
projectTitle: PT_FreeText [0..1]
projectType: projectTypeValue [0..1]

Workshop — Ghent 24.04.2015
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GeoSmartCity extension of the “Sewer Network” — ongoing version

2.1

Based upon Flanders Region pilot’s feedback
New Feature type:

TransformationAction

Associations:
sewerPipeHasProjectAction
sewerAppurtenanceHasProjectAction
actionBelongsToProject
sewerPipeHasOrigin
sewerAppurtenanceHasOrigin

Workshop — Ghent 24.04.2015
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GeoSmartCity extension of the “Sewer Network” version 2.1 &

WORK IN FROGRESS
class GSC_SewerNelwork_Exlended/
+pipes
«voidable»
0. s
UtilityLinkSet Network UtilityNode
5 l;-'ﬁan:\‘m{wype;a . «featureType» «featureType»
ommon Utility etwor= SIENES Common Utility Netw ork Elements::UtilityNetw ork Common Utility Network Elements::Appurtenance
:Pipe +networks
- + authorityRole: RelatedParty [1.] 8V?idable» D
+«V‘J_ldﬂg!9" -, + utilityNetworkType: UtilityNetworkTypeValue = «featureType» + appurtenanceType: AppurtenanceTypeValue
plpeUlameter i o s «voidable» GSC_New CommonFeatureTypes::TransformationProj ects +  specificA Type: Specifi TypeValue [0..1]
+ pressure: Measure [0..1] oeme .
+ disclaimer: PT_FreeText [0.."] ——
+ utilityFacilityReference: ActivityComplex [0..*] «voidable» - . const ﬁ_:_n S -
- + projectCompleted: boolean f' oA notin IR}
A\ constraints + projectDescription: PT_FreeText [0..1]
{All utility network objects have inspireld} + projectEndDate: Date [0..1] A
{" ications" value of “utility Type" isnotin IR} + projectExecutor: RelatedParty [0..1]
+ projectlD: PT_FreeText
+ projectStartDate: Date [0..1]
+ projectSubmitter: RelatedParty [0..1]
+ projectTitle: PT_FreeText [0..1]
. + projectType: projectTypeValue [0..1]
sewerWate
belongsTo
«featureType» S . «f‘ealu;eTYPf_;_’ o tionActi
GSC_SewerPipeExtended X . : ._NewCommonFeatureTypes::TransformationActions «featureType»
SewerPipeHasProjectAction = - - GSC_SewerAppurtenance
i N proj onld: PT_FreeText sewerAppurtenanceHasProjectAction —
«voidable» 1. + projectActionType: projectActionTypeValue [0..1] = dab!
+ sewerPipeCoatingType: sewerPipeCoatingTypeValue [0..1] .*| «voidable»
+ sewerPipeDepthRange : sewerDepthRangeValue [0..1] + swﬁppugenance:::ema:\veﬁjutcjontzﬁcl%Rf]\atedPany [0..1]
+ sewerPipeEndNodeFlowingQuote: Measure [0..1] + swAppurtenanceAltemativeld: Identifier [O..
+ sewerPipeEndNodeTerrainQuote: Measure [0..1] + swAppu DepthAccuracy: 1ceDepthAccuracyTypeValue [0..1]
+ sewerPipeExternalWidth: Measure [0..1] + swAppurtenanceDepthLocation: GM_Point [0..1]
+ sewerPipelntemalWidth: Measure [0..1] + swAppurtenanceDepthMeasure: Measure [0..1]
+ sewerPipeLenght: Measure [0..1] + swAppurtenanceDepthMeasureDate: Date [0..1]
5 werPi ialType: sewerPi TypeValue [0..1] «featureType» + swAppurtenanceDocumentation: PT_FreeText [0..1]
+ sewerPipeRecoveryPresent: boolean [0..1] GSC_New CommonFeatureTypes:: + swAppu oundLi Date: Date [0..1]
A werPip Type: sewerPipeRecoveryTypeValue [0..1] GSC_infrastructureOrigin + sw:ppu:enanceﬁrqu::ﬂlﬁvelRefe[[)enf]e: Measure [0..1]
+  sewerPip, sition: sewerPip siionValue [0..1] + swAppurtenanceHeight: Measure [0..
+ sewerPipeStartNodeFlowingQuote: Measure [0..1] «voidable» +  swAppL ialType: TypeValue [0..1]
+ sewerPipeStartNodeTermainQuote: Measure [0..1] sewerPipeQrigin ancestor: identifier [0..1] sewerAppurtenanceOrigin + swAppurtenanceOverflowHeight: Measure [0..1]
+ sewerPipeSurveyDate: Date [0..1] 0.1 Change_PointOfTime: Date [0..1] + swAppu umpFlow: Measure [0..1]
+ sewerPipeType: SewerPipeTypeValue [0..1] DateOfUndergroundSurvey: Date [0..1] 0.1f+ swAppurtenanceRelativeToRoadPosition: swAppurtenanceRelativeToRoadPositionValue [0..1]
originType: originTypeValue [0..1] +  swAppL JserType: ceUserTypeValu

registrator: RelatedParty [0..1]

specificOriginType: specificOriginTypeValue [0..1]
surveyProcess: surveyProcessTypeValue [0..1]
timeOfRegistration: DateTime [0..1]
typeOfChange: typeOfChangeValue [0..1]

ok ok F o+ 4

Workshop — Ghent 24.04.2015 25
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Summary

e Data harmonisation

Workshop — Ghent 24.04.2015
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Generic Import target/source schemas
workflow to

transform
datasets
according to Import data

selected

target :
schema Set mapping rules
requirements

Export transformed data

Validate transformed dataset

Workshop — Ghent 24.04.2015 27
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Mapping table overview

Legend

cip:

SewerPipeExtended feature Type - vers.2.1

attribute not present in INSPIFRE [core Jf association _ attribute not present in GSC O 2.0 verzion
attribute present in INSPIRE estended ft attribute of INSPIRE [care] i
L LU L 'U'Di
a . Axtribute ! Multi
Type Documentation Auribute ! Association role , dabl P07 F1l F03
i documentation Enumer | pl of FOg Notes
seweraterType Type ofrener uater. cndelirs 4 waidabl| SeuerHetunr L _F_TIFFOS reverBppurtanans
SeueriWater - Typk.anal careuertaterType
Typelalue
sewerPipeType Trpenfthersqment cndelirs 4 waidabl| SeuerHetunrk L_F_TV reverLinkreuerLin)
SewerFipeT . kTvee
pollaluc ROD2aJFRZEWO DL
sewerPipeLenght Moarure 0.4
Undorground LinearClarr L_LUNG
sewerPipeDepthRange Dopth range of the piee Cadolire oA
depthRanas
Value Undorground LinearClarr L_FRO
sewerPipeRoadPosition parition relative to the road Cadolirt oA
raadFar
Value Undorground LincarClarr L_FOE
sewerPipeStartNodeTerrainuote Moarure 0.4 SeuerHetoork. UO_IHI
sewerPipeStartNodeFlowingQuote Flauing quoteaf theinitialnade  |Moarure |01 SeusrHetuark SE0_IHI
sewerPipeEndNode TerrainGuote Terrainquote of finalnode Moarure 0.4 SeuerHetoork.U0_FIH
sewerPipeEndNodeFlowingQuote Flauing quate of the final nade Hoarure |4 Seusretuork SG0_FIH
SewerPipeEztended
S uperigpes:
Pipe Leilitpl ink et sewerPipelnternalWidth Intornal uidth o thoprafilenfthe  [Mearure |04 SenerHetunrk L_F_LARS
LititigNe ok Elemen element
¢ LinkFes - -
sewerPipelnternalHight Intornal haiqkt of the prafileofthe [Mearurs |04 ZeuerHerunrk L_F_ALT
MerworkEfement P e |
eloment
sewerPipeEzternalideh Exkernal uidehf the profile afehe | Mearurs 0.1
eloment
uymiarFaziamy
sewerPipeEzternalHight Exkernal heightof khe profile nf che |Mearurs 0.1
eloment
UbymiarFionouy
sewerPipeSurveyDate date oF the me arurement of the date [ DATAFOMIARU
abiect inthe Feld
sewerPipeCoatingType TypenFthe sukarnalproke skion Cadeliry [R]
Fipoitnating
Typolialue
sewerPipeMaterialType Cadelire 0.4
FipeMateria
ITypetlalue Underargund.LinearClarr L_MAT
sewerPipeOrigin link ka ariqin infrarkesstur s Origin e | Link R waidabl link. to InfrastroctureOrigin Feature by
@ - See FEIC-Mew feature spreadshect
sewerPipeProjectAction inFrarkeuskur e Origin e | Link widakl link. to Project&ction Feature type -
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