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Why shouldwe useLOD?



DATA INTEROPERABILITY

ONCE

http://data.geonorge.no/administrativeEnheter/fylke/id/173157

AUTHORITATIVE DATA Stored once 
but used many times

SEMANTIC UNDERSTANDING DATA DRIVEN APPLICATIONS

Benefits



Administrative Units from Kartverket



PROJECT PLAN

The original requestcamefrom DIFI, who requesteda location 
basedservice from an authoritativesource, so theydidn’t

needto worry aboutupdatesand knewthe data they were
providing wasalwayscorrectand up to date.

Wewantedto usethe taskas a pilot projectand developa 
methodologyand system whichwe coulduseas a template

for officialRDF deliveryfrom Kartverket.

DIFI themselvesareonly interestedin theURI’s, so that they
don’tneedto store anyextraneousinformation that would

needto be updatedmanually. At the same time they wanted
the userto be ableto input the URI in a normal browserand 

return human readableinformation for the subject.



Central Components

Simplified
Data Model

Semantic
Understanding

http://data.geonorge.no/{namepace}/id/{localId}

Stable de-
referensableURI’s

Data according
to a specification

Distribution/Access



Ontology



ÅWeb accessablevocabularieswhichdefinewhichterms areavailableand how they are
relatedto eachother (terms canalsobe relatedto other terms in other onotlogies)

ÅAll ontologiesand codelistshave URI’sthemselves: 
http:// rdf.kartverket.no/onto/adm_enhet_4.0#

ÅAll ‘Classes’, ‘Object properties’and ‘Data properties’alsohave URI’s: 
http:// www.opengis.net/ont/geosparql#ehContains

ÅRDFS and OWL ontologiesgivesimple elements for buildingontologies

ÅSKOS (simple knowledgeorganisationsystem) is used for codelists.

Ontologies and codelists

http://rdf.kartverket.no/onto/adm_enhet_4.0
http://www.opengis.net/ont/geosparql#ehContains


Ontologies and codelists

Reuseexistingontologies ‘Map’ to other
ontologies

Simple is often better
than heavyand complex

Usemultiple languages, 
or at leastEnglish.

BEST 
PRACTICES



Creation of ontology

Weoriginallywantedto godirect from the full 
UML modelto a subset. This wasextremely

complicatedand time consuming.

Weendedup with creatingour own ontology
from scratch, but usingthe full modelas a 
referencefor data and object types. It was

neccesaryto import and reuseseveralother
ontologies.

Weused Protegefrom Stanford university, which
is verypowerfuland veryflexible, but a little
unstable(especiallycombinedwith ontop)

The ontologyis availableon the net at 
rdf.kartverket.no/onto.

http:// rdf.kartverket.no/onto/adm_enhet_4.0.owl

http://rdf.kartverket.no/onto/adm_enhet_4.0.owl


Experiences

Most important and most difficult
part of the process. Wedon’thave 
enoughexperienceand knowledge
to evaluatethe methodologyused 
here.

A simple modelif mucheasierto 
use. The less hierarchyyouhave, the
better.

Easyto reuseother ontologies, just 
needto make sure that theseare
from an ‘authoritative’ sourceand vil 
continueto be maintainedand 
available.

Useas manyrelationships as 
possibleto enrichthe data.
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URI



ÅAll objectswhicharedeliveredas LOD must have a stable and unique
URI so that whenpeoplebeginto includethem in their own data, 
they knowthat the link will alwayswork and the canrely on the
dataset.

ÅThe URI’sshouldbe dereferensableHTTP URL’sso that normal web 
clientscanfetch informationabout the object.

ÅThe URI’sshouldalsobe uniqueglobally. Therefore, its goodpractice
to definea URI pattern og register it.

Dereferensable URIôs(HTTP names /URL)



Exampleof a commonpattern:

http:// <domain>/<authority /dataset>/<featureclass>/<resourcetype>/<localid>

Examplefrom Kartverket

http:// data.geonorge.no/administrativeEnheter/ fylke/ id/173157

domain dataset FT RT localid

Dereferensable URIôs(HTTP names /URL)



Construction

http:// data.ordnancesurvey.co.uk/ id/4000000074577442

Examplefrom OrdnanceSurvey

http:// brk.basisregistraties.overheid.nl/ id/kadastrale-grens/240128610

Examplefrom KadasterNetherlands

http:// data.geonorge.no/administrativeEnheter/ fylke/ id/173157

domain dataset FT RT localid

Examplefrom Kartverket



Not easyto createa pattern whichcovers all needsand that everyonein 
the organisationareagreedupon. It needsto handle uniqueness, 

persistence, versionsand perhapsreadability.

Experiences

The biggestchallengewasto decideon the dataset/ featuretypesections. Should
we follow the gmlapplicationschema, usenamesfrom the UML modelor 

different namesentirelyetc.

The localidcomponentwasalsodifficult sincethe data originallycomesfrom 
severaldifferent sources, with onlya localidat the geometrylevelin the database. 

Thereforewe needto useconcatenationto createa localidper unit.

http:// data.geonorge.no/administrativeEnheter/ fylke/ id/173157

domain dataset FT RT localid



DATA CONVERSION AND LOADING



Data according to RDF specification (triples)

ÅRDF as a data model- triples:

uri://people#MikeSmith12       http://xmlns.com/foaf/0.1/knows       uri://people#JohnDoe45

Mike Smith Knows John Doe

ÅRDF as a data serialisationformat –RDF/XML:

http://nnriap523:5000/#!/adminstrative_unit/get_describe_county

ÅRDF as a framework: 6 specifications

http://nnriap523:5000/#!/adminstrative_unit/get_describe_county


Data

Originallydata in accordance
with the nationalspecification

(SOSI)

Transformationwith protege
and the OnTopplugin

Data convertedto RDF and 
loadedinto Virtuoso



Infrastructure

http:// rdf.kartverket.no/onto/adm_enhet_4.0.owl

Adm_enhet.ttl

Adm_enhet.rdf
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Experiences

Quitecomplexsqlneeded, especiallyto managethe

relationships betweenthe classes. 

Ontopitself is fairly unstableand not that intuative to use. But

oncethe mappingfile is in place, the conversionprocessis very

smoothand stable.

Loadingthe data into Virtuosois veryeasy, but the setupof

Virtusosomayneedto be tweakedifyou’reworkingwith large

data sets.

It is better to store the geometryin a seperategraphto the

other data and object types to increaseperformace. Wehave 

alsoutilisedour accompanyingwfs service for spatial queries.



Tool Experiences

Very powerful, very flexible, quite 
unstable.

Flexible, powerful, stable, widelyused
Triplestore+ sparqlendpoint+ facetedsearch+ bulk 

upload+ powerfuladministration

Alternativer

Semafora

TopQuadrant

Strabon Stardog

Allegrograph

BrightstarDB

Parliament

Oracle



ACCESS



Access

Sparql
Endpoint

Rest API’s ‘Doc’ 
Representation



Currentlythrougha sparqlendpoint, facetedsearchand rest 

API built over the top of the Sparqlendpoint. We’realso

interestedin creatinga geocoding/ resolver product to make it 

easierfor peopleto useourURI’sand includethem in their

own data.

Next stage is a full ‘doc’ representation which shows all the 

information about a subject in an html page. Currently 

experimenting with the Linked data theatre product (from 

KadasterNetherlands), but will consider other solutions.

Startedwith administrative units, but we have begunworking

with placenamesas well and will have thoseavailablebefore

the end of the year. Adddressesas a productwill alsobe 

consideredafter the general principlesof the deliveryare

agreedwithin the organisation.

Access



To infinity and beyond é.



Whats Next ?

Customisefor severaldatasets

Set up contentnegotiation

‘Doc’ representation–xsltor LinkedData Theatreor …

Better integrationwith existingproducts

Addbetter descriptionsin more languages

Ontologymapping- owl:equivalentProperty
Schema.org for ‘crawlability’

New API for geocoding



Conclusions



Conclusions

A lot of work, have 
to createa whole
parallel
infrastructureto 
the traditional one. 

Theresno‘one’ way
of doingit, 
technologiesare
changingall the
time.

Important to get
the ontology
correctto start 
with.

Maybenot that
usefulfor the
National Mapping
Authoritiesif not all 
data is deliveredin 
RDF
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Extremelyuseful
for society.

Data is savedonceby 
the authoritative
organisation, so 
moneyis savedon
duplicationand data 
quality increases.

Data is 
standardisedso 
that all of society
canaccessand use
it insteadof onlya 
smallniche

7 8

But é.

More connected, 
more stable and 
more flexiblearray
of data products



Thankyoufor listening!!!



Links

Ontology- http://rdf.kartverket.no/onto/adm_enhet_4.0.owl#

Sparqlendpoint- http://rdf.kartverket.no//sparql? 

REST API - http://rdf.kartverket.no/api/1.0/#/

Examplesubject- https:// data.geonorge.no/administrativeEnheter/fylke/id/173156

TOOLS

Kartverket data

Protege- https://protege.stanford.edu/

Ontop- https:// github.com/ontop/ontop/wiki

(Karma) - http://usc-isi-i2.github.io/karma/

Virtuoso- https://virtuoso.openlinksw.com/

Swagger - https://swagger.io/

SDW- https://www.w3.org/TR/sdw-bp/

Spatial Dat on the Web

http://rdf.kartverket.no/onto/adm_enhet_4.0.owl
http://rdf.kartverket.no/sparql
http://rdf.kartverket.no/api/1.0/#/
https://data.geonorge.no/administrativeEnheter/fylke/id/173156
https://protege.stanford.edu/
https://github.com/ontop/ontop/wiki
http://usc-isi-i2.github.io/karma/
https://virtuoso.openlinksw.com/
https://swagger.io/
https://www.w3.org/TR/sdw-bp/

