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Context

- The consumption of INSPIRE

data is not easy

= TG define complex data structures

= Existing applications (libraries,
web, desktop, mobile) have
difficulties to consume the content

= Rapid evolution of mainstream
ICT

- On-going action under the
INSPIRE maintenance and
implementation work
programme to define
alternative encodings

Key pillars of data interoperability

Conceptual
data models

* objects types,
properties &
relationships

+ cross-domain

harmonization

» based on a

common
modelling
framework

+ managed in a

common UML
repository

« conceptual

models
independent
of concrete
encodings

» standard

encoding:
GML, but also
possible to
derive other
encodings
(e.g. based
on RDF)

Harmonised
vocabularies

« achieve better
interoperability
than free-text
and/or multi-

lingual content

« allow additional

terms from
local
vocabularies

* 400 code lists

& almost 5000
values in
central register

* provide
unique and
persistent
identifiers for
reference to
resources

+ allow their

consistent
management
and
versioning
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2017.2: Alternative (to GML) encodings

Tasks

1. Encoding rule for GeoJSON (as a first example) > Good Practice document 1

2. Generic rules / approaches for simplifying INSPIRE data models (useful for a number of
alternative encodings) - Good Practice document 2

3. Specific GeolSON encodings (combining (1) and (2)) for
Addresses, Environmental Monitoring Facilities & observations

(as initial examples)

Github working space: https://github.com/INSPIRE-MIF/2017.2

Other alternative encodings (e.g. Geo]JSON for other themes, RDF, Geopackage, ...) can be
proposed in the future following the INSPIRE Good Practice procedure
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https://github.com/INSPIRE-MIF/2017.2

INSPIRE Good practices - procedure

Step 1. Initiation using a "good practice fiche"

act [ Tarms of use | rivacy Policy | Legal Notice | Cosioes English (en)

INSPIRE KNOWLEDGE BASE Q

Infrastructure for spatial information in Europe

« evidence that the solution has been put

Home  Learn  Implement  Partidpate  Use  Toolkit
into practice, and Good practice Library
% Community
% Data and Service Sharing Good Practice documents endorced by the MIG

% Data Specificatians

* has received broader support e ——

W INSPIRE
% INSPIRE in your Country GeoDCAT-AP Tuesday, September 11, 2018

% Learn

Step 2. Outreach through a webinar N Good practice Documents

The development of INSPIRE foresaw the creation of an Initial set of legally-binding Implementlng Rules (IRs)
and Technical Guidelines (TGs). As technology evolved since INSPIRE'S creation and as experience is being

gained through the implementation process, the need fur new TGs emerged (e.g. |urduwmuad services for
abservations and coverages), alongside a range of related tools that can maximise the benefits of the

Step 3. Submission for inclusion in a good T e e e st e

* use Maintenance and Implementation Work Programime.

1 H 1 At the same time, in the Thematic Clusters discussion farums, good practices far specific implementation issues
practices section in the INSPIRE Knowledge Base (e o e et ey, opoere oy i s e s
Vector Tiles, OGC SensorThings API) or extensions/profiles for specific application domains are being shared and
discussed. Also, work in Member States, by solution providers or in research projects often yield interesting
results that implementers in ather Member States could benefit from.

« ideally with support from one or several
INSPIRE MS representatives

Step 4. Opinion of the MIG to endorse, ask for clarification or reject the good practice

https://inspire.ec.europa.eu/portfolio/good-practice-library

Step 5. Feedback from users through the good practice repository
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https://inspire.ec.europa.eu/portfolio/good-practice-library
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UML- Linked Data

Dutch best practice for transforming UML Application Schema to Linked
Data Ontologies

The approach centred around developing transformation
rules for mapping from the source UML geo metamodel to the
target metamodel(s) for SKOS/RDF/SHACL/OWL
implementations. The rules were developed on the basis of
the existing metamodels but also on a use case about a test
case domain model: the Golf Course Domain Model and a
related dataset

Paul Janssen
p.janssen@geonovum.nl
SDI.next - PLDN - Amersfoort
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Content

UML legacy
Linked data revelation
UML - LD combination

UML - LD derivation
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Principal goal

Universe of
Discourse
(UoD)

modV Wd

<~ um : RDF
. transformation
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UML legacy '

NOVUM

NEN 3610, the GeoBaseModel. The
information standard for the exchange of
geo-information. It prescribes UML as the
ISO ISO TC/211 formal language to specify semantics and
advocates GML as technical
implementation format. NEN 3610 is
European practice therefore not equiped to realize data — and
semantics sharing through linked data.

National standards

Data exchange

Domain standards




UML-00

GeoBaseModel

(NEN 3610)
Pyramid of specialzation

Silos extending common rules
Stack of profiles and extensions

Rules and semantics
international

Rules and semantics
national

Domain models

Use case defines universe of discourse

Domain defines vocabulary — domain standard

Linked data

Pyramid of reuse and reference

reuse and references of ontologies

Generic time, geometry, location
ontologies

Generic functional temporal, identification
ontologies

All concepts tree, road, buliding etc

domain-ontalogie Subset and
reuse of concepts

The Universe is the Universe of discourse

Anybody can say anything about anything



A

GEONOVUM

Linked data revelation

Opening up the data Silos

_ﬂIle T — -l
[
i

Domain specifications
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- NOT IN COMPETITION -
Fundamental differences relate to different use
cases
UML and LD are complementary

UML model use case: data exchange, harmonized, controlled (environment), handled by
applications, (data quality centred). No surprises!

LD use case: data publication, open environment, ‘handled by the web’ (data access centred).
Be surprised!?
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Typical UML domainmodel use cases/concepts

vocabularies of classes — taxonomy

Codelists

datastructure/application oriented

data publishing — exchange - application oriented
data validation

vocabularies related, harmonisation

shds . ; ”" /
-

B A | B
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Typical LD model use cases/concepts

vocabulary, thesaurus

Knowledge model (ontology) simple

Knowledge model (ontology) complex

web of data (publishing, sharing), semantic web
Knowledge deduction, reasoning

artificial intelligence




O

NOVUM

UML - LD combination
UML - LD derivation

Let's make UML and LD interoperable
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Universe of
Discourse
(UoD)

model of model of

~ um . RDF
. transformation
L model model

Building on existing knowledge:

ISO 19150-2: 2015 - Geographic information -- Ontology -- Part 2: Rules for developing ontologies in the Web Ontology Language (OWL)

INSPIRE - Guidelines for the RDF encoding of spatial data (ARE3NA)



Universe of NOVUM

Q Discourse
(UoD)

model of @

model of

o RDF RDF
UML - :

. autom.transformation model manual refinement model

I‘ afefelst #1 #2

conforms to conforms to conforms to

S * Use standardized vocabularies B
p NEN3610 ° Comp.Iex datatypes as concepts ﬁ GeoBase
metamodel ¢ Codelist values as concepts metamodel
* Relating external concepts
* Multiple inheritance
* UML:Class not same as OWL:Class
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Universe of ”

Discourse NOVUM
(UoD)

model of

manual refinement

model of

o UML

model

RDF RDF
oF o oF o
#1 #2

conforms tol

derived from

RDF
XSD ﬂ GeoBase
(/) data metamodel
structuur
A
conforms to Input Input conforms to

XML Automated RDF
< > i output
/ data | Input conversion B > i@ data
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Metamodels compared and mapped
UML profile - RDF/SKOS/OWL/SHACL

Metamode! NEN 3610:
Aanpassing op General
specislisstie Feature Mode! (IS0

19109) voor context NEN
3610
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m DSO/SHACL

GEONOVUM

-
OMG - 4 layer
metamodel
. beschreven
M3 intermen van Metamodel voar
M 3 Metz-metamadel SHACL
F Y
beschreven

in termen van

M 2 M2 Metamodel voor Metamedal veor Metameodal voor Metamodel vaor

Metameodel SHACL GWSW 5 NEMN3G10
A
beschreven
in termen van IM Golfittl IMGolf.orox.ttl IMGolf-coins.ttl nen3610-2011-IMGolf voor LD.eap
Model de dat
M 1 M1 Modelvan de data Model van de data Model van de data Dc.of\f::: l..IF_'h-"IElI :
Madel conform SH conform GWSW conform COINS (IMGOLF)
i
beschreven

in termen van

Voorbeeld golfbaan it data-imgolfitl IMGelf_Voorbeeld_Golfbaanttl GolfbaanVoorbeeld_v01.gml

M 0 MO Data m.b.t.

Data Haagse golfbaan

Data m.b.t. Data m.b.t. Data m.bt.

Haagse golfbaan Haagse golfbaan




Testing on the golfcoﬂl

GEONOVUM

http://commons.wikimedia.org/wiki/File:Golf field.svg

1 teeing ground
2 water hazard
3 Rough

4 out of bounds
5 sand bunker
6 water hazard
7 fairway

8 green

9 Flagstick

10 hole

Koninklijke Haagse Golf en Country Club


//upload.wikimedia.org/wikipedia/commons/f/ff/Golf_field.svg

FunectioneelGebied

GeoObject wenumeraticns w«Codelists
afe;ﬁ;ﬁl’:;pe» «iecpeaa NatuurwaardeValue GebruiksstatusValue
Parcours. hoog
+ geometry: GM_MultiSurface +hole laag
+ nummer: Integer

+ naam: CharacterString

" o : geen
+ typeGolfbean: TypeGolfbaanValue| 1 0.7+ 'EE:_}mEm" gt
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COINS - ontology

HeeftTeeWit

HeeftTeeBlauw

sublC| susiiflassOf

HeeftTeeGeel HeeftTee

&/

Golfbaan

TypeGolfbaan (StringProperty)
NatuurWaarde (String Property)
Gebruiksstatus (StringProperty)
Naam (String Property)
HeeftToegang (ComplexProperty)

ContainsRelation

GolfbaanHeeftHole

ContainsRelation

Parcours

subClassO ContainsRelation

ainsRelation

subClassCf

HeeftTeeRood

Nummer (IntegerProperty)
Par (IntegerProperty) HeeftParcours Deel

ContajnsRelatia

ContainsRelation

HeeftHindernis

ContainsRelation

Hindernis

TypeHindernis (StringProperty)

subClassOf
subClassOf

A\

Green

yeubClassOf

ParcoursDeel

TypeParcoursDeel (StringProperty)

EontainsRelation Con

<ParcoursDeelHeeftHole
tainsRelation

ContainsRelation
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OroX - ontology it
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DSO/SHACL
ontology
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NOVUM
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Uiverie o P Astill work in progress

NOVUM
(UoD)

model of

manual refinement

model of

o UML

model

RDF
oF o
#1

conforms tol

derived from

RDF
XSD ﬂ GeoBase
</> data metamodel
structuur
7'y conforms to
conforms to Input Input

XML Automated RDF
< > i output
/ data | Input conversion & > i@ data




https://definities.geostandaarden.nl/def/nen361Q

NEN 3610 Ontology
is published

GEONUZC

H

@prefix n3: <http://definities.geostandaarden.nl/def/nen3614>.
@prefix n4: <http://definities.geostandaarden.nl/def/>.
n3:Kunstwerk rdf:type <http://uww.w3.org/2002/@7/owl#Class>;
rdfs:label "Kunstwerk™@nl;
rdfs:isDefinedBy n4:nen361@;
rdfs:subClassOf n3:GeolObject;
ns2:subject <http://definities.geostandaarden.nl/nen3518/id/concept/Kunstwerks>

n2:Place rdf:type <http://www.w3.org/20@2/07/owl#Class>;
rdfs:label "Place"@en;
rdfs:comment "Entities that have a somewhat fixed, physical extension."@en

nl:Feature rdf:type <http://www.w3.org/2002/07/owl#Class>;
rdfs:label "Feature"@en;
rdfs:comment "This class represents the top-level festure type. This class is equivaler

n3:FunctioneelGebied rdf:type <http://www.w3.org/2002/87/owl#Class>;
rdfs:label "Functionsel gebied"@nl;
rdfs:isDefinedBy nd:nen361@;
rdfs:subClass0f n3:GeoObject;
ns2:subject <http://definities.geostandaarden.nl/nen361@/id/concept/FunctioneelGebied:

https://geonovum.github.io/NEN3610-

Linkeddata/

Geonovum Werkversie

(&

IMGEO NEN3610

ttl xml json graphml

NEN3610 Vocabulaire

Klassen

Identificatie
Place
Feature

A NEN 3610 linked Data Profiel X+

<«

C @ hitps//geonovum.github.io/NEN3610-Linkeddata/

INHOUDSOPGAVE

1. Inleiding

2. Nederlandse LOD Cloud voor geodata-
sets

3. Use cases voor een NEN3610 Linked
Data profiel

4. review beschikbare standaarden,
handleidingen

41 ISO 19150-2

42 INSPIRE RDF guidelines

43 Spatial Data on the Web Best Practices

44 Betekenisvol verbinden van informatie
met BP4mc2-praktijkervaringen

45 Linked Data Proxy (LDProxy)

5. Basisbeginselen van Linked data

51 Introductie

52 Identificatie

53 Nermalisatie

54 Setorientatie

UML classes en OWL classes

@ https//definities.geostandaarden.nl/def/nen3610#

hd
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GEONOVUM

Geonovum maakt geo-informatie van de overheid toegankelijk en zorgt voor de standaarden die

IMRO IMBRT IMKL-

Eigenschappen

beginGeldigheid
eindGeldigheid
identificatie
lokaallD
namespace

versie
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https://geonovum.github.io/NEN3610-Linkeddata/
https://definities.geostandaarden.nl/def/nen3610

Conclusions

\ UML-community and Linked data community are sharing views
UML -> LD conversions are being developed and understood
NEN3610 Ontology is published

, UML and LD are becoming interoperable






