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Webin "killer app” on web Itse

= valtava maara informaatiota, joka loytyy
yhdesta osoitteesta ja jossa sivujen
valilla on linkkeja

Google
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Google Search | | I'm Feeling Lucky |




Voiko saman iIlmion toistaa
tietokannoillle ja -kokoelmille,
joita maailma on pullollaan?

Siten, etta tieto olisi
yhteismitallisessa,
yhteenlinkittyneessa muodossa

sovellusten kaytettavissa?



Esimerkiksi: miten Suomen museoiden
datat tulisi julkaista muiden kayttoon?

Espoo Vaasa Turku Oulu Kuopio



..Siten etta ne rikastavat toisiaan?

J oonask
ku

N Lahti

Puuwvilla

Espoo Vaasa Turku Oulu Kuopio



...Siten etta syntyisi uusia sovelluksia
taman aineiston paalle?

Kulttuuri-
sampo

Espoo Vaasa Turku Oulu Kuopio



PM Gordon Brown, 22.3.2010

"the next generation of the web is called the
semantic web, or the web of linked data.

[it] is a simple concept, but has the
potential to be just as revolutionary — just as
disruptive to existing business and
organisational models — as the web was itself.”

"Speech on Building Britain’s Digital Future”
http://www.number10.gov.uk/Page22897



Miten datat julki? Kaksi tasoa.
I
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Jotta sovelluksia alkaisi syntymaan:
- kehittgjayhteison aktivointi

- data houkuttelevaan muotoon
- rahaa, resursseja, ...

- kysyntaa



Tekpineny




Missa muodossa data julki:

- PDF?

- Excel?

- HTML?

- XML?

- JSON?

- Mikroformaatit?
- SQL-rajapinta?
- Web Service?
-9



Missa muodossa data julki:

- PDF?
-&xcel?
- HNML?

- 2 :
XM B Linked Data

- Mikdfoforsmaatit?
- SAL-rajapita?
SWeb Service?

- .7



Seitseman syyta semanttiseen webiin!']

. Parempaa palvelua ihmisille
= semanttinen tiedonhaku, semanttinen suosittelu, jne.
. Yhteentoimivat jarjestelmat
= jarjestelmat yhteismitallisiksi merkitystasolla
. Monikadyttéinen sisalto
= Sama semanttinen sisaltdé monessa sovelluksessa
= Yleistdd XML:n monikanavajulkaisun sisall6lliselle tasolle
. Joustava sisiltdjen yhdistiaminen
= erisisallét samassa sovelluksessa
. Hajautettu sisédlléntuotanto
= tuotanto voidaan hajauttaa ja sisaltd yhdistda semantiikan avulla
. Kieli- ja kulttuurirajojen ylitys
= kasitteet pitkalti samoja kielesta rilppumatta, esim. tuoli
. Web-palveluiden julkaisu & hajautettu hyédyntdminen
= esim. valtionhallinnon portaalit voivat kayttaa toisiaan

[1]Eero Hyvinen, 2006







fim Bernars-Lee

Date: 20006-07-27, last change: $Date: 2000/06/18 15:24:33 §
Status: parsonal view ondy. Bditing status: imperfect but prblished.
Up to Design Tssues

Linked Data

The Semantic "Web 1sn't just about puthng data on the web. It 15 about malong inks, so that a person or machine can explore the web of
data. With linked data, when vou have some of it, you can find other, related, data.

Like the web of hypertest, the web of datags c ed with documents on the web. Howewer, unlikce the web of hypertest,
where links are telawer®fiD s anchors in hypertext documents whitten i HT I Emssedata they inks between arbitrary things described by
ORI s identify any land of object or concept.  But for HTML or RDF, the same efpsafations apply to male the web grow:

. Use URIs as names for things

. Use HTTF URIs so that people can look up those names.

. When someone lools up a URI, provide useful mformation, using the standards (EDFE, SFARCL)

. Include hinks to other URTs. so that they can discowver more things.

simple.

st fhough, a surprising aml:}unt c}fdata 15nt]mkedm 2006, because of ppokdes with one or more of the steps. This article
dizcusses solutions to = - b

atecting choices about how you publish your data.

The four rules

I'll refer to the steps above as miles, but they are expectations of behawvior, Brealung themn does not destroy anything, but risses an
opportunity to male data mterconnected. This in turn lemts the ways it can later be reused m unexpected ways. It 1s the unexpected re-

use of information which 15 the value added by the wehb.

The first rule, to 1dentify things wath URTs, 15 pretty much understood by most people domg semantic web technology. Ifit doesn't use the
universal URI set of symbols, we don't call it Semantic Web,
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http://www.yso.fi/onto/koko/p35193
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http://www.yso.fi/onto/koko/p58

http://www.kalatehdas.fi/purkkil2345
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Kateva kieli: RDF

(Resource description framework)
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How to Publish Linked Data on the Web

Authors:
i_hris Bizer (Web-based Systems Group, Freie Universitat Berlin, Germany)

Richard Cyganiak (WWeb-based Systems Group, Freie Universitat Berlin, Germany)

Tom Heath (Knowledge Media Institute, The Open University, Milton Keynes, LK)

This version:
http:fisites wiwiss fu-berin defsuhlfbizernpubdl inkedDataTutorialf200707 27/

Latest version:

hitpeisites wiwiss fu-berlin.de/suhlbizernpub/LinkedDataTutoriall

Abstract

This document provides a tutorial on how to publish Linked Data on the Web . After a general overview of the concept of Linked Data, we

describe several practical recipes for publishing information as Linked Data on the Web.

Table of Contents

1. Introduction: Linked Data on the Web
2 Basic Principles




1. Linked Data —periaatteet

- kohteiden yksilointi: URI
- esityskieli: RDF (tai RDFa)



W3
.

Semantic
Web

navigation
= Main Page

= Fecent changes
= Tools

= Books

= “Yalidators

other wic resources

m Activity news

= Publications
= Logos, buttons
® Activity home page

w3c res faads

= ALLIVILY TiEws

= 43T blogs
m Llse cases, case

studies

acColnt r‘eqLJESt
= YW3IC Member

= Public

search

[Go| | Search |

taalbox
= WWhat links here

= Belated changes

= Lpload file

& Login / create account

page discussian view source histary

RDF
e ror |

Resou I'ce = Publication date: 2004-02-10 {with a previous version published at | 999-02-22)
s Created by: EDF WWorking Group
Descrlptlon = List of documents at: hitp/Feewew w3, orgfstandardsite chs/rdf

Framework (RDF)

Overview

RDF is a standard model for data interchange on the WWeb, RDF has features thar facilitate dara merging even if the
underlying schermas differ, and it specifically supports the evolution of schernas over time without requiring all the data
consurmers to be changed.

RFDF extends the linking structure of the WWeb to use LIRIs to name the relationship betweesn things as well as the two ends
ot the link [this is usually reterred to as a "triple” ), Using this simple model, it allows structured and semi-structuraed data to

be mixed, exposed, and shared acress different applications.

This linking structure forre a directed, labeled graph, where the edges represent the named link between two resources,
represented by the graph nodes. This graph view is the easiest possible mental model for RDF and is often used in easy-to-
understand visual explanations.

Recommended Reading

The RDF Specification consists of asuite of W3aC Recormmendations, published in 2004, This suite also includes an EDE
Prirmer, see also Tim Berners-Lee's writings on ¥Yeb Design lssues, including [Yletadata Architecture, Other technologies,
like OWYL or KOS, build on RDF and provide language for defining structured, Web-based ontologies which enable richer
integration and interoperability of data among descriptive communities,

A number of textbooks have been published on RDF and on Sermantic WWeb in general. Please, refer to a separate page listing
some of those, as maintained by the community, That list also includes references to conference proceedings and article
collections that might be of general interest,
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Semantic Computing Research Group (SeCo)

Making computers and the web more intelligent and interoperablel

» print this pagel
» Follow us on Twitter
» Fan us on Facebook

» 0 Comments

I =>> Yhdistetty aveoin tieto Suomessa. Perjantaina 26.3.2010. limoittaudu nyt! I

HOMEFAGE

MISSION
NEWS
FROJECTS
EVENTS
FEOPLE
PARTNERS
CAREERS
CONTACT

PUBLICATIONS
APPLICATIONS
ONTOLOGIES
LINKED DATA
SERVICES
TOOLS
SOFTWARE
DOWNLOAD

Wikipedia: Semantic
web suomekhsi

Google this site

Kim Viljanen

Researcher, M.Sc.
(hM.Sc. in Computer Science, University of

Helsinki)

phone:

email:
fax:

room:

postal
address:

My URI:

+358 (0140 5414654
(mobile)

firstname lastname@thd fi
+358-9-451 3356

2541 @ TUAS-house,
Otaniementie 17, Espoo

Department of Media
Technology

School of Science and
Technology

Aalto University

P.O. Box 15500
FIOOO7E Aalto

Finland

httpe ki fifdigikims

Taxpayer cam

Current activities

e Building the Finnish Ontology Library Serice QMK
e Distributed content creation and publishing on the Semantic Web, creating

Linked Data
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Latest News

hduistathan: vhdistetty awoin
tieto perjantaina!

Ferjantaina 26.3. aamupaivalla
Aalto-yliopistolla jarjestettiva.
22.3.2010 11:49 by kimwilja

Yhdistetty avoin tieto
SUomessa, perjantaing
26.3.2010
FinnOMNTO-hanke jarjestas
vhdessa
valtiowvarainministeridn. ..
1.2.2010 17:51 by eahyvone

Yhteizdllinen semanttinen weh
2.0 -tilaisuuden materizalit oyt

0553
Perjantaina 15.1. jarjestetyn

Yhteisdllinen semanttinen wekb
20...
18.1.2010 2:00 by kimwilja

Latest Publications

Tormi Kauppinen, Panu
Faakkarinen, Eetu Makel3,
Heini Kuittinen, Jari waatainen
and Eero Hywinen: Geospatio-
temporal Semantic Wyeb for
Cultural Heritage

Jdussi Eurki and Eero HwwOnen:




Kala RDF/Turtle-muodossa

<http://www.yso.fi/onto/koko/p35193>
rdf:type yso-meta:Concept , afo: AFOConcept ;
rdfs:subClassOf <http://www.yso.fi/onto/koko/p48176> ;
owl:equivalentClass afo:kala , yso:p907 ;
skos:prefLabel "kala"@fi , "fish"@en , "fisk"@svV ;

skos:related <http://www.yso.fi/onto/koko/p48097> ,
<http://www.yso.fi/onto/koko/p35463> ,
<http://www.yso.fi/onto/koko/p738>,
<http://www.yso.fi/onto/koko/p4908> ,
<http://www.yso.fi/onto/koko/p45714> |
<http://www.yso.fi/onto/koko/p58> ;

afo:cc afo:C60_elintarviketieteet , afo:C80_ymparistonsuojelu ;
om:definedConcept ysa:Y1674 .



2. URIl:en muotoilu

- pysyvia (tai pitkaikaisia)
- HTTP-muotoisia
- Jotka palauttavat lisatietoa

Esimerkki: "kala”
http://www.yso.fi/lonto/koko/p35193



3. skeemat/sanastot

- hyodynna olemassa olevia suosituksia,
esimerkiksi: Dublin core —metatietomalli
- Jos luot uusia: suhteuta ne olemassa oleviin

- Mita tietoja tahan liittyy?




Mista loytyy "kala” ?
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4. URI:n paluuarvo

Mita osoitteesta
"http://www.kalatehdas.fi/purkkil2345” saa?
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5. linkitys

datan
omistaja

datan
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6. Julkaiseminen

- RDF-tiedosto
- SPARQL



/. testaus

(=milta datasi nayttaa RDF-
selaimilla)



RelFIn:lerL_T] wi § @ & Status: Searching for relations ::

doctoralad...
hetwraen examples
Léan Brillouin
[1) Albert Einztein Ralf Landauer
(2] Stuttgart
add clear | Find Relations |
+
Filter by: relations: [8/8) in.'.i:l-uenced ek =
) Johannes Itten
# length @ class |3 link A Conne.. .
influencedBy [:ﬁ.rthur Schopenha.., & \
number of ohjects nurm i birthPlace

1 272 &

z EFE 8 A_

[ﬂlbert Einstein ] [Stuttgart ]
rthPlace
citizenship
capital
birthPlace
Arthur Schopenha... |en ¥ |2
: " birthPlace
Mare Infos: dbpedia.org Kingdor of Wiirt,,, ®
P
anwikipedia.org ES eI
birthPlace
= leader
influencedBy

William I of Wiirtte,,,

Arthur Schopenhaver (22 February 1788 - 21
September 156071 was a Serman philozapher
knawn far his atheistic pessimizm and
philozophical clarity, At age 25, he publizhed his Katl Popper
doctaral dissertation, On the Fourfold Root of the
Principle of Sufficient Reason, which examined the A quotationk..,
fundamental question of whether reazon alone can |

Gearg Wilhelm Friedr..,




8. hel maallma!

- miten mainostat omaa dataasi?



Tarkein tapa mainostaa:
sisaantulevat linkit!

(vrt. nykyinen web)



navigation

[“lain Page
Browse categories

Fecent changes
Help

search

[Go| | Search |

toolbox

n What links here

» Related changes
s Lpload file

» Special pages

= Printable version
| |

Fermanent link

& Login f create account

page discussion wiew source history

TaskForces/CommunityProjects/LinkingOpenData/DataSets

SWEO Community Project: Linking Open Data on the Semantic Web

Data sets

This page collecrs RDF data sers that are part of the emerging Web of Linked Dara,

Mote: a related page exists for Tabular collation of REDF data set archives that is more amenable to discovery and loading of
these dara sets into ROF data stores (Quad or Triple stores),

To be part of the Linked Dara WWeb, dara has to be accessible as RDF over the HT TP protocel through at least one of the
access methods listed below, The more methods the better (but aveid aliases), See also tutorial on Hew to publish Linked

Drata on the WWeb,

The page is part of the SWED Interest Group Community Projects effort, See alsa

= Richard Cyganiak's click-able version of the LOD Cloud showing instance relationships ameong data sets which are

linked, directly or indirectly, to DBpedia
= Analternative clickable illustration of the DBEpedia Cloud, presented by Openlink, shows the interconnections {and
gaps) somewhat more clearly.

s The UMBEL project provides a clickable diagram of the LIMEBEL L OD Constellation, an illustration of class linkages
across external shared ontologies which are linked, directly or indirectly, to LIMBEL.

s Openlink's Virtuoso Sponger supports real-time RDF conversion ("RDFization") for this Dynamic Linked Data Cloud,
including linkages to the DBpedia Linked Data Cloud, the UMBEL Class Constellation, the Bio2RDF Linked Data
iZloud, and other dara sers and dara dictionaries,

» The Bio2RDF Linked Data Cloud is described below,

= Sindice's dataset by topic map

s The Cormprehensive Knowledge Archive MNetwork [CEAM- a registry of open knowledge 'packages’, including plenty
of open data,

How big is this Web of Linked Data?

» Statistics on Data sets that are available as Linked Data

s




HM Government

Home Blog Data SPARQL Apps Ideas Forum Wiki Resources About

Unlocking Innovation

Working with UK Public
Sector information and data

Advised by Sir Tim Berners-Lee and Professor Migel Shadbolt and others, government is opening up

data for reuse. This site seeks to give a way into the wealth of government data and is under
constant development. YWe want to work with you to make it better.

We're very aware that there are moare people like you outside of government who have the skills and
abilities to make wonderful things out of public data. These are our first steps in building a
collaborative relationship with you.

Latest hews:

# Read about our latest site changes

» find out how the data gov.uk team has been getting involved with the community
= listen to a Podcast on setting up data.gov.uk

Search Data Browse for Data

Enter keyward(s) | | List all datasets

e.q. education, MHS, crime, transpaort, enviranment By Fublic Body

o . Comman tags

data.gov.uk
I

Community
Log in/ Sign up

Local Data Panel .

What is the
Semantic

Read more

Digital Engagement

Twitter stream




SAHAZ | voiDTest12 - search fi | sv|en || rdf
http:/fseca tklk fifsaha3fu2bBBcfl-bbal-4285-57 d0-7903ee 1 aaaed name

Mmessage

dataset: MAMO - Maailman nisakkaat -ontologia

[wiew] | [rdf] [config] | [remove]

dateModified add new literal
add

remove] 2010-03-25T14:06:44 727 F
title add new literal

add

4
rernave] MAMO - Maailman nisakkasat -ontologia

subject select reference

[ternove] biologis [edit]
[termove] nisékkagt [edit]

description add new literal

add
“

rernave] Maailman nisakkaat -ontologia perustuu Luonnontieteellisen keskusmuseaon julkaisermaan Maailman nisakkaiden suomenkielisten
nimien luetteloaon. Mimiluettelossa esitetdan maailman nisakkaiden lahko-, heimo-, suku- ja lajinimet, ensin tieteelliset nimet, auktari
ititeellizen nimen antaja), englantilainen nimi, vanha suormalainen nimi (jos sellainen on) ja uusi suomalainen nimiehdotus.

homepage add new literal

add

rernove] http: sy so fifonkifmamos

is published under select reference
license

[ P RO ol i T §




Hako - Faceted Search Engine

VoiDTest12

| |[ search ]

Subject AVID - Maailman linnut -ontologia (dataset) Results g
Biologia 2 MAMO - Maailman nisakkaat -ontologia (dataset)

Linnut 1

Merenkulku 1 Merenkulkualan asiasanasto (dataset)

Iusiikli 1 . .

ikt . MUSA - Musiikin asiasanasto (dataset)

Paikkatiedot 1

SUD - Suomalainen paikkaontologia (dataset )




Kohtl yhdistettya
avointa tietoa...



Suomen Linked Data -edellakavijat
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Suomen Linked Data -edellakavijat
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Kansainvalinen Linked Open Data (2009)

BBC
Flaycount i 7
Data > o

Semantic
brainz i Flickr wWeb.org
MySpace exporter
Wrapper i

National
Science
Foundatio

BBC Music
AN
41
RKB ,
Explorer /e~
Virtuoso ! p ‘1“,
Sponger ._ ey
Programmes x AN
" '. ‘i
RDF Book | | .

Mashup

PubMed
As of July 2009






...Jonka avulla voidaan luoda
ennennakemattomia sovelluksia




Mika on Linked Open Data
Killer App?



Kulttuurisampo: Partamuotia 1800-
luvun lopun Suomessa

11 1886: drawing: |sa lukee pikku &1892-1894: painting: Gunnar E'IBEE: graphic art: |sa
.188?-1889: painting: E'IBQS: painting: Herra Ahngerin “19[]2: photograp
ng: Taiteilijan isan _n:LEEL‘I_uaJ.n.tLr : i uma?: painting: Ferdinand von

£

1893: painting: Herra 1836: photograph:

Ahngerin muotokuva

eri lahteista kerattya aineistoa Kulttuurisammossa



Kiitos!

twitter: @secoresearch
http://www.seco.tkk.fi

Kim Viljanen

Semanttisen laskennan tutkimusryhma SeCo
Aalto-yliopisto

kim.viljanen@tkk.fi
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Kiitokset/lahteet

- Matias Frosterus

- Osma Suominen

- Sandro Hawke: Linked Open Data in 10 minutes (kalvot)
- Bizer et al: How to Publish Linked Data on the Web, 2007.
- http://linkeddata.org

- http://relfinder.semanticweb.org

- http://Iwww.w3.org/Designlissues/LinkedData.html

- http://data.gov.uk

- http://lwww.yso.fi



