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Summary

* The GeoSmartCity project

e The GSC Data models

— Methodology for the production of the GSC data models
— INSPIRE Data Specification extension approach

— An insight into the GSC extended data models

— Validation of extended schemas
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The GeoSmartCity project

GeoSmartCity implements a platform for the sharing and publication of
geographical open data coming from public administrations, companies, citizens.

IrL1 d GeostHCity v Applications Training Publications News Contact

Home | Mission

Mission

GeoSmartCity

scenarios are implemented
at city level, being the
exploitation of open data
and the adoption of
innovative solutions to
improve the living, the
environment, the
services and the quality
of life among the priorities
in most of the EU7
Municipalities, which are
addressing, with growing
intensity, lot of efforts and
resources in reaching
Digital Agenda and the
Smart City eoncepts.

GeoSmartCity contributes to the Smart City
implementation by establishing a cross-platform, re-
usable and open hub able to publish open geographic
information and to provide specialized services

based on cpen standards.

GeoSmartCity leverages the use of open (geo)data
as recommended by the EU Open Data Strategy and
starts from PSI and INSPIRE Directives data
infrastructures, with an emphasis on Municipalities
as service and data providers to professionals and

citizens.

The GeoSmartCity cross-platform toolkit and
operational methodology allow further integration of
third-party data (open or restricted) as well as crowd-
sourced data. Expleitation of heterogeneous (open)
Gl data will be possible thanks to the connection of
different consolidated standards (linked data,
INSPIRE, Sensor data, GNSS), allowing open cross-
sector interoperability between different data
providers and domains and the consequent creation

of a wide range of user-driven applications

The potentiality of the toolkit will be demonstrated
through the development of 11 operative and re-
usable pilot cases in the frame of two scenarios:
Green-Energy scenario, to facilitate diffusion and
management of renewable energy within cities, and
Underground scenario, to support integrated
management of underground utility infrastructures.
These pilot cases will demonstrate the possibility to
apply the GeoSmartCity Hub and its specialized
services in different areas and municipalities,
guaranteeing the exploitability and the long term
viability of the proposed solution, in new cities and

sectors

GeoSmartCity Hub will be community software and
the business model will be based on development of
extensions, applications and services as well as geo-
statistical analysis. The non-proprietary platform will
also foster increased emphasis on standardization
and interoperability of detailed, local data that do
not conform to generic standards for European data

sets.

Green-Energy

scenario

to support
implementation of
energy efficiency
policies lifecycle, with
focus on energy
performance of
buildings.
Underground
scenario

to support integrated
management of
underground utility
infrastructures.
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Methodology for the production of the GSC data models

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

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

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

Validate results

e 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 D2.5: Generic Conceptual Model, Version 3.4

Status Version for Annex II/lll 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 INSFPIRE 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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The GSC Data Model extension approach

_—____-

-
-
P
//
t
/ 1° INSPIRE
attempt to [ . iodely INSPIRE core

, create GSC
‘ d
\ mod~

data data models

Energy ADE
CityGML



IrH

GeoSmartCity T

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.
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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:
e Electricity network
* QOil, Gas & Chemicals network
* Sewer network
e 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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“New Common Types” application schema

class GSC-New CommonTypes /

Legend:
Dark cyan: new classes
White: new data types

+belongsTo

1

«dataType»
PipeDimensions

«voidable»
+ pipeExternalHight: Measure [0..1]
+ pipeExternalWidth: Measure [0..1]
+ pipelnternalHight: 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]

«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

«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]
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GeoSmartCity — Green Energy Scenario Data Model
Building20
Buildings - Base
«festureTypes «featureTypes
yPe: «festureTypes Installation
+ inspireld: Identifier = «voidables
«voidsble. lifeCydleinfos ] + geometry2D: GM_Primitive
+ beginLifespanVersion® DateTime
+ endLifespanVersion: DateTime [0..1] 0.
: installsti
- OfCH ion: ConditionOfC: - jon
+ dsteOfConstruction: DateOfEvent [0..1) :‘::::::“ e
+ dateOfDemolition: DateOfEvent {0..1]
+ dateOfRencvation: DateOfEvent [0..1]
+ elevation: Elevation [0..%]
- 1.7
+ heigl igh 0.7 Ty
+ name GeographicalName [0..°] «feature
«lestureTypes +additionalino | :‘Wm:wp,.qp .
i + : sluef0.1]
«voidables + purpose: PurposeValue [0..1]
+ ildi i 0.1 « real Decimal
+ cumentUse: CumentUse [0..%] i + type SystemTypeValue [0..1]
+ numberCfBuildingUnits: Integer [0..1) o i
+ numberOfDwellings: Integer {0..1] «mwmgy
+ numberOfficomsAboveGround: Integer [0..1]
«featuraTypes P bles | festuraTypes . /I \
BuildingsBase:: BuildingsBase::
Building .%o BuildingPart o estureTypes a—-‘rrn-
+buindingUnitinfo £
4 A R + power. Decimal {0..1] + surfsce: Decimal {0..1]
] +buildingUnit «featureTypes
«festureTypes «featureTypes «voidsbles AbstractBuildingUnit
= > Building Jr —>-
+ beginLifespanVersion: DateTime
f + endlLifespanVersion: DateTime [0.1]
H e & «voidables
chstmaTyces < A leatureTypes «voidables 4 % =3 0.1 L d
+ geometry2D: BuildingGeometry2D 1.7 . B> egen i . .
: Dark green: inherited by
; . BuildingsExtended2D as-is
S Orange: class inherited by
— BuildingsExtended2D but
o sty Rt modified (added attributes)
Orange: classess inherhed by Buildingstaended2D
b o (i s Dark cyan: new classes
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GeoSmartCity — code lists management

| B ) WSrRE code i regise

« c hub.geosmartcity.eu

NSPRE () TeamEngine () CODARINSPRE (3 TS [ Tutorials (0 MIG

! App w Dictionary

|15 GeoSmartCity

INSPIRE REGISTRY

Enhancing access to

European Commission > INSPIRE > INSPIRE registry > INSPIRE code list register

eEmPs Vs (@ GestoneCioud-Logn

pean spatial data

GeoSmatCity bub [} Agle Methodology (] TASKE2 (] Awsorder 1% Slang Dictorary £} HALE-News £\ HALEForum £ Redmine  + Aruba.t - cickOnie

English (en) .

INSPIRE code list register

1D

Label

Content Summary

Owner:
Register manager
Control body
Submitter
Contact point

Licence

Other formats

Code list

Items per page

Label

PIRE code list register contains the code lists and their values, as defined in the
INSPI p g rules on interop 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.

European Union
European Commission, Joint Research Centre

INSPIRE Maint e and tion Group (MIG)

Members of INSPIRE Mai e and ion Group (MIG)

JRC INSPIRE Registry Team

Europa Legal Notice #

o XML o XY ' gy ROF/XMLYe oy JSON i At R

e

Theme 2 Application schema o Status

INSPIRE Extension Workshop — ISPRA 21.04.2016

The Re3qistry
open source
software has
been reused in
order to manage
new code lists
and/or code list
values.

13



costrci

THANK YOU'
QUESTIONS?



