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What do we actually want?

 Use the Web like a single global database
e web of documents -> web of data

Geospatial Statistical

Database
(Spain)

Database
(Spain)

© Slide adapted from “5min Introduction to Linked Data” - Olaf Hartig
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Linked Data enables such Web of Data

Global Identifier: URI (Uniform Resource Identifier), which is a string of characters used

to identify a name or a resource on the Internet.
Data Model: RDF (Resource Description Framework), which is a standard model

for data interchange on the Web .’__‘
@ property— g value

Access Mechanism: HTTP
Connection: Typed Links

180.23

“Madrid”
http: /l ame http://.. ./meale_quantlw

http://.../relatedToArea )
http://.../industry_2009

http://../Madrid /\

Statistical

Geospatial
Database

Database
(Spain) (Spain)

© Slide adapted from “5min Introduction to Linked Data” - Olaf Hartig
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The four principles (Tim Berners Lee, 2006)

Use URIs as names = http://www.w3.org/Designlssues/LinkedData.

i html
for thlngs = http://www.ted.com/talks/tim_berners _lee _on
Use HTTP URISs so _the_next_web.html

that people can look
up those names.

When someone looks
up a URI, provide
useful information,
using the standards
(RDF*, SPARQL)
Include links to other

URIs, so that they can
discover more things.

Tutorial “Lift your data”, Istanbul 2012



Resource Description Framework (RDF)

 RDF is a basic KR language based on semantic networks

« Useful to represent metadata and describe any type of
Information in a machine-accesible way.

_________________________________________________________________

Statement
“Madrid”
rdfs:label
. _ geoes:isPartOf _ _
ignes:Madrid > ignes:Spain
geoes:isPartOf \moe‘dia:population
1.027.914

ignes:Murcia

Iun- Tutorial “Lift your data”, Istanbul 2012 10



RDF - SPARQL

“Boris Villazén Terrazas”

person:hasName

person:hasColleague

) 4

upm:Boris eurecom:Ghislain

eurecom:Raphael

* Query: “Tell me who are the persons who have Ghislain as colleague”

person:hasColleague
? > eurecom:Ghislain

 Result: upm:Boris and eurecom:Raphael

person:hasColleague

s “Male”

person:hasSex

« SPARQL gquery language for RDF. W3C recommendation
SELECT ?s
WHERE { ?s person:hasColleague eurecom:Ghislain . }

Ilnu- Tutorial “Lift your data”, Istanbul 2012 11



volution of the Linked Open Data
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GeoData is becoming increasingly relevant

« Datasets in the geospatial domain contribute more
than one fifth of the RDF triples in the Web of Data.

 Well-know Geo LD datasets

Ilw-' Tutorial “Lift your

* Ordnance Survey
e GeolLinkedData
e LinkedGeoData
e GeoNames
 DBPedia

« GDAM-RDF

data”, Istanbul 2012




Ordnance Survey http://data.ordnancesurvey.co.uk

e Topic: Administrative units

o Datasets: The administrative gazeeter for Great
Britain.

 URI pattern: http://data.ordnancesurvey.co.uk/id/{id}

Vocabulary: Spatial Relations Ontology,
Administrative Geography Ontology, WGS84, FOAF,
and Gazeeter Ontology

Ilw-' Tutorial “Lift your data”, Istanbul 2012



GeolLinkedData http://geo.linkeddata.es/

o Topic: Hydrography, Administrative units, statistical
Information, meteorological features

o Datasets: Statistical, geospatial, and meteorological
data.

 URI pattern:

» http://geo.linkeddata.es/ontology/{concept|property}
» http://geo.linkeddata.es/resource/{type}/{name}

e Vocabulary: SCOVO, FAO Geopolitical,
hydrOntology, WSG84, GeolLinkedData Geometry
Model, and Time Ontology.

Ilw-' Tutorial “Lift your data”, Istanbul 2012




LinkedGeoData http://linkedgeodata.org/

Topic: Points of interest

Datasets: OpenStreetMap database

URI pattern: http://linkedgeodata.org/triplify/{id}

Vocabulary: LGD Ontology, WGS84, NeoGeo

Ilw-' Tutorial “Lift your data”, Istanbul 2012




GeoNames http://www.geonames.org/

Topic: Toponyms

Datasets: Datasets used by geonames

URI pattern: http://sws.geonames.org/{id}

Vocabulary: GeoNames Ontology, WGS84

Ilw-' Tutorial “Lift your data”, Istanbul 2012




DBPedia http://dbpedia.org/

Topic: General knowledge

Datasets: Wikipedia

URI pattern: http://dbpedia.org/resource/{name}

Vocabulary: DBPedia ontology, WGS84

Ilw-' Tutorial “Lift your data”, Istanbul 2012
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GADM-RDF http://[gadm.geovocab.org/

Topic: Global administrative areas
Datasets: countries and lower level subdivisions.
URI pattern: http://gadm.geovocab.org/id/{id}

Vocabulary: gadm ontology, NeoGeo Ontology,

A:A ~~ AIAN"
DBPedia ontoiogy, WGS384
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The Five Stars deploymet scheme

Is your data five stars?

make your stuff available on the Web (whatever format) under an open license '
make it available as structured data (e.g., Excel instead of image scan of a table)2
use non-proprietary formats (e.g., CSV instead of Excel)3

use URIs to identify things, so that people can point at your stuff®

link your data to other data to provide context”’

INkep DATA,
On the web aﬁiﬁ"-i‘
"% Machine-readable % j
| AR Non—prt‘;pn'tetalf)f""""M1 |
. " RDF standards
“ Linked RDF

Your pata 544

http://lab.linkeddata.deri.ie/2010/star-scheme-by-example/

Iun- Tutorial “Lift your data”, Istanbul 2012 23



One Star: Open Data & Open License

data.gouv.fr.

TNHDYATION

BETA

data.gov.uk
Opening up government

Proyecto

ooorta

Redutilizacion de la Informacion
del Sector Publico

T
T 1kl i
T RO TRAL N T

I!‘gm i SO

nature.com lnkad data

Iun- Tutorial “Lift your data”, Istanbul 2012 24

License Domain
Creative Commons Attribution Content
Creative Commons Attribution Share- Content
Alike
Creative Commons CCZero Content,
Data
GMU Free Documentation License Content
UK P3SI Public Sector Information Content,
Data
Free Art License Content
MirQ5 License Code,
Content

http://opendefinition.org/licenses/




Two stars: Reusability

e Data are reusable

 Some formats are helpful
« Excel, CSV, JSON, XML, GML

e Others not really
e PDF, HTML, MS Word

Credit: Bernadette Hyland : http://www.slideshare.net/3roundstones

Im Tutorial “Lift your data”, Istanbul 2012



Three stars: Specialist formats

o Specialist tools often have specialist formats
* Few people have the tools
* Expensive
 Difficult to re-use
» Geospatial tools, statistical packages, etc..

* Use Open standards
e CSV, JSON, XML, GML, OGC Web services, TSV, RDF

Credit: Richard Ciganiak: http://www.slideshare.net/cygri/edf2012-the-web-of-data-and-its-five-stars

Ilw-' Tutorial “Lift your data”, Istanbul 2012



Towards INSPIRE (5-Stars) Dataset?

Welcome to the INSPIRE geoportal

The INSPIRE Directive requires the Commission to establish a community geo-portal and the Member States shall provide access to their infrastructures through the
geo-portal as well as through any access points they themselves decide to aperate.

More...

-

Discovery / Viewer

Search, discover and
access geographic
information provided by
European governmental,
commercial, and non-
commercial
organizations.

O3

More ... = "

Kebenhavn

BRITISHISLES

Dublin Hamburg

Frankturt

Munich

Ziirich
Bern
Geneva

Lyon

Milan

Trondheim

o

/ Metadata Editor atsthe %

Create metadata according to the [
INSPIRE implementing rules

Madrid| More ...

ishon PENINSULA lHERﬁ\

Sarajevo
Podgorica

<etel Tirand
]

* INSPIRE GeoPortal (to find datasets)
http://inspire-geoportal.ec.europa.eu/discovery/

Ilnu- Tutorial “Lift your data”, Istanbul 2012

a
Budapest

Athens

St
1 Helsinki
Validator b tleme
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ol
The purpose of the INSPIRE Feperie
Metadata Validator istotestthe 225 W7
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with the INSPIRE Metadata foore
Regulstion
2.4 For dat
\ More.. o soe:
Warsaw
Kiev
Belgrage Bucharest
Thescaloniki istanbul

Ankara

About the SemanticLab

The SemanticLab is a server managed by the Spatial Data Infrastructures

Browse sample SKOS repository

Unit of JRC-ES for the purpose of creating, aggregating and deploying
thesauri related to geographic information that are made available in the
SKO , an ontology-based formalism for the encoding of thesauri
and knowledge organisation systems in general

These facilties has been set up in the context of the GENESIS FPT project
for the purpose of grounding semantics-aware annotation and retrieval of
geospatial resources.

Sesame RDF triple store

At the core of the services that are provided is an instance of the S
RDF triple store, hosting several repositories organising thesauri in
different con ions, onther of the

that are leveraging on them. The repositories can be accessed as
SPARQL endpoints over HTTPS.

Sesame Workbench

SKOS Matcher

This prototype application inferacts with SPARQL endpoints for the
purpose of mavigating and interrelating i SKOS thesauri The
former deployment form is provided on the right and allows to browss the
reference thesauri for S0k that are hosted by the system. Itis also
available as the matching application

Vocsbulary:
“INSPIRE - Glossary, version 3" E
Back to the Wocsbulary
URL:
http:/fins pire-re gi
PREFERRED LABEL:
en: Addressable object
DEFINITION:

en: a spatial object to which itis meaningful to associate addresses.

DESCRIPTION:

en: Note: Most common addressable objects are real properties, cadastral
parcels, buildings, entrances to buildings, dwellings, flats,
condominiumsicommaon holds etc., inside a building. Addressable objects can
also be other types of sites or constructions like mooring places, points of
interest, sports fields, parks, traffic terminals, technical constructions, points of
service delivery e.g. utilities, post etc.

TYPE:

hitp:/fins pire-registry.jrc. ec europa eu/rdfs chemalinspire-
schema.rdf#GeneralTerm

hittp:iwww w3.0rg/2000i01/rdf-schema#Resource
hitp:iwww. w3.0rg/2004i02/s kos/core#Concept

IN SCHEME:

http:Hfins pire-registry jrc ec europa ewredgisters/GLOSSARYlitems

SKOS Glossary for Spatial
Data Infrastructure:

http://semanticlab.jrc.ec.europa.eu/
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