Administrative Units as Linked Open Data

Thomas Ellett voBrasch elltho@kartverket.no

= Kartverket




Project outline and objectives
Why did we choose LOD?
Project experiences

The future

Questions?

EEEEE



Projectoutline and objectives




THE PROJECT
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THE PROBLEM

COUNTY AND DISTRICT MERGING PROJECT
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THE SOLUTION
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Why shouldwe useLOD?




DATA INTEROPERABILITY
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SEMANTIC UNDERSTANDING
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Benefits

AUTHORITATIVE DATA Stored once
but used many times

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

DATA DRIVEN APPLICATIONS
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Administrative Units from Kartverket




PROJECT PLAN

The originalequestcamefrom DIFIwho requesteda location
basedservice from arauthoritativesource sotheyd i d n’ t
needto worry aboutupdatesandknewthe datathey were
providingwasalwayscorrectand up to date

DIFithemselvesare only interestedin the U R | sotkat they
d o meéedto storeanyextraneousnformationthat would
needto be updatedmanually Atthe same timethey wanted
the userto be ableto inputthe URI in a normdbrowserand
return humanreadableinformationfor the subject

We wantedto usethe taskas a pilotprojectand developa
methodologyand systenwhichwe coulduseas atemplate
for official RDFdeliveryfrom Kartverket.



Central Components
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Ontology



Ontologies and codelists

A Web accessableocabulariesvhich definewhichterms are availableand how they are
relatedto eachother (termscanalsobe relatedto other terms inother onotlogieg

A All ontologiesand codelistshaveU R Itheraselves
http:// rdf.kartverket.no/onto/adm enhet 4.0#

AA | dlasses ‘Wboepeand ei3D a p aalsbhavwdR!1l ' s
http:// www.opengis.net/ont/geospargl#ehContains

A RDFS and OWintologiesgivesimple elements fobuildingontologies

A SKOS (simplknowledgeorganisationsystem) is used fazodelists


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

Ontologies and codelists
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Creation of ontology

We originallywantedto godirectfrom the full
s 2 UMLmodelto asubset Thiswasextremely
<€pr0tege complicatedand timeconsuming
We endedup with creatingour own ontology
from scratch but usingthe full modelas a
referencefor data andobjecttypes. Itwas

neccesaryo import andreuseseveralother

http:// rdf.kartverket.no/onto/adm enhet 4.0.owl ontologies

We usedProtegefrom Stanforduniversity which
isverypowerfulandveryflexible, but alittle
unstable(especialljcombinedwith ontop)

Theontologyis availableon the net at
rdf.kartverket.nobnto.


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

Mostimportant and mostdifficult
part of the processWed o rhave
enoughexperienceand knowledge
to evaluatethe methodologyused
here.

A simplemodelif mucheasierto
use The lessierarchyyou have,the
better.

Easyto reuseother ontologies just
needto make surdhat theseare

f r o mauthanitative sourceand vil
continueto be maintainedand
available

Useasmanyrelationships as
possibleto enrichthe data.






AAll objectswhich are deliveredas LOD must have a stable amdque
URI sahat whenpeoplebeginto includethem in their own data,

they knowthat the lin
dataset

K will alwayswork andthe canrely onthe

ATheU R IsHosldbe dereferensableHTTRJ R Lsdtkat normal web
clientscanfetch informationaboutthe object

ATheU R Ishosldalsobe uniqueglobally Therefore its goodpractice
to definea URbattern og register it.



Dereferensable URI WTTP names /URL)

Exampleof a commonpattern:

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

Exampldrom Kartverket

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

e e el

domain dataset RT localid




Construction

Exampldrom Kartverket

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

domain dataset RT localid

Exampldrom OrdnanceSurvey

http:// data.ordnancesurvey.co.ukid/4000000074577442

Exampldrom KadasteiNetherlands

http:// brk.basisregistraties.overheid.nlid/kadastrale-grens/240128610



http:// data.geonorge.no/administrativeEnheter/fylke/id/ 173157
\ v N )

domain dataset FT RT localid

Not easyto createa pattern which covers alheedsandthat everyonein
the organisationare agreedupon. It needsto handleuniqueness
persistenceversionsand perhapsreadability

Thebiggestchallengewasto decideon the datasef featuretypesections Should
we follow the gmlapplicationschemausenamesfrom the UMLmodelor
different namesentirely etc.

Thelocalidcomponentwasalsodifficult sincethe data originallycomesfrom
severaldifferent sourceswith only alocalidat the geometrylevelin the database.
Thereforewe needto useconcatenationto createalocalidper unit.



DATA CONVERSION AND LOADING



Data according to RDF specification (triples)

ARDF as ramework 6 specifications

ARDF as a dataodel- triples:

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

Mike Smith Knows JohnDoe

ARDF as a daserialisatiorformat — RDF/XML:

http://nnriap523:5000/#!/adminstrative _unit/get describe county



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

Data

Originallydata inaccordance Transformatiorwith protege Dataconvertedto RDF and
with the nationalspecification andthe OnTopplugin loadedinto Virtuoso
(SOSI)
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Infrastructure
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REST API

http:// rdf.kartverket.no/onto/adm enhet 4.0.owl
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http://rdf.kartverket.no/onto/adm_enhet_4.0.owl

Experiences

Quite complexsqglneeded especiallyfo managethe
relationshipsbetweenthe classes

Ontopitselfisfairly unstableand notthat intuativeto use But
oncethe mappindfile is inplace the conversionprocesgsvery
smoothand stable.

Loadingthe datainto Virtuosois veryeasy but the setupof
Virtusosomayneedto betweakedif y o u workmgwith large
datasets

It is better to storethe geometryin aseperategraphto the
other data andobjecttypes toincreaseperformace We have
alsoutilised our accompanyingvfs service for spatiajjueries



Tool

<@pr0tégé _QJD_'I'_QJQ

Very powerful, very flexible, quite
unstable.

Experiences

Flexible powerful, stable,widelyused
Triplestore+ sparqglendpoint+ facetedsearch+ bulk
upload+ powerful administration
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ACCESS
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Access

Currentlythrough a sparglendpoint, facetedsearchand rest
APIbuilt overthe top of the Sparglendpoint We ’ alse
interestedin creatinga geocoding resolverproductto make it
easierfor peopleto useour U R landscludethem in their
own data.

Next stage is a full ‘“doc’ representati
information about a subject in an html page. Currently

experimenting with the Linked data theatre product (from

KadasteiNetherlands), but will consider other solutions.

Startedwith administrative unitsput we havebegunworking
with placenamesswell andwill havethoseavailablebefore
the end of the year Adddressess aproductwill alsobe
consideredafter the generalprinciplesof the deliveryare
agreedwithin the organisation



To Infinity and beyond e .




REST API

http://example.com/oaxaca

RESOURCE

Whats Next ?

Addbetter descriptionsan morelanguages

Ontologymapping- owl.equivalentProperty
Schema.coawlgbility or °

Customisdor severaldatasets
New API fogeocoding

Set upcontentnegotiation

D aepresentation-xsltor LinkedDataTheatreo r

Betterintegrationwith existingproducts



Conclusions




A lotof work, have
to createawhole
parallel
infrastructureto
the traditional one.

Importantto get
the ontology
correctto start
with.

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

Maybenot that
usefulfor the
NationalMapping
Authoritiesif not all
data isdeliveredin
RDF

Extremelyuseful
for society

Data is
standardisedso
that all of society
canaccessanduse
it insteadof onlya
smallniche

Data issavedonceby
the authoritative
organisation so
moneyis savedon
duplicationand data
gualityincreases

More connected
more stable and
more flexiblearray
of dataproducts



Thankyoufor listening!!!




TOOLS Links

Protege- https://protege.stanford.edu

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

(Karma)- http://usc-iski2.github.io/karmé

Virtuoso- https://virtuoso.openlinksw.com

Swagger https://swaqgger.id

Kartverket data

Ontology- http://rdf.kartverket.no/onto/adm_enhet 4.0.ow#

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

REST APhttp://rdf kartverket.no/api/1.0/#/

Examplesubject- https:// data.geonorge.no/administrative Enheter/fylke/id/173156
Spatial Dat onthe Web

SDW https://www.w3.orqg/TR/sdwbp/
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