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Outline

1. From a Web of Documents to a Web of Data
® \Web APIs and Linked Data

2. Linked Data Deployment on the Web
® \What data is out there?

3. Applications
® \What is being done with the data?

4. Research Issues
® \What is still missing?



Web APIs and Mashups
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Web APIs and Mashups

prngrammable%

Mashup
P Shortcomings
/ \ 1. APIs provide proprietary
Interfaces
/Web/ Web [ [Web VXE? 2. No global identification
AP API AL mechanism for data objects

1 3. You can not set hyperlinks

1 1 1 between data objects
() O |
4. Mashups are implemented
against a fixed set of data

sources



Web APIs slice the Web into Walled Gardens




Linked Data

Use Semantic Web technologies to
1. publish structured data on the Web,
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2. set ii“‘le between data from one data source

RDE / ~—_ | ROF / RDF |+ | RDF
RDF | RDF ROF | ™| RDF
RDF RDE RDE RDE
link links links links



Data items are identified with HTTP URIs

rdf:.type
pd:cygri »_foaf:Person

foaf:name

» Richard Cyganiak

foaf:based near
dbpedia:Berlin

pd:cygri = http://richard.cyganiak.de/foaf.rdf#cyqgri

dbpedia:Berlin = http://dbpedia.org/resource/Berlin



Resolving URIs over the Web

rdf:.type
pd:cygri »_foaf:Person

foaf:name 3.405.259

» Richard Cyganiak dp:population
foaf:based_near /

dbpedia:Berlin

skos:subject




Resolving URIs over the Web

rdf:.type
pd:cygri »_foaf:Person

foaf:name 3.405.259

» Richard Cyganiak dp:population
foaf:based_near /

dbpedia:Berlin

skos:subject

skos:subject
dbpedia:Hamburg @_in_@
dbpedia:Muenchen

skos:subject



The Web of Linked Data

W Is aglobal data space
® Anyone can publish data to this data space

® Entities in the dataspace are connected by links

m Data is self-describing

® [f an application encounters data represented using an unfamiliar
vocabulary/ontology, the application can resolve the URIs that identify
vocabulary terms in order to find their RDFS or OWL definition.

B The Web of Data is open

® meaning that applications can discover new data sources at run-time by
following links.



2. Linked Data Deployment on the Web

M Is this real?

RDF

RDF RDF RDF

/ RDF — RDF / RDF — RDF
| RDF ~—
RDF RDF
links links



W3C Linking Open Data Project
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B Grassroots community effort to
® publish existing open license datasets as Linked Data on the Web

® interlink things between different data sources

Christian Bizer: The Web of Linked Data (03/09/2009)



LOD Datasets on the Web: May 2007

DALl . RDF Book

‘Gi%iia'
Jamendo
UsS
Census

B Over 500 million RDF triples
B Around 120,000 RDF links between data sources

Mashup

As of May 2007
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LOD Datasets on the Web: March 2009
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LOD Datasets on the Web: July 2009
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LOD data set statistics as of July 2009

Domain No of Triples| % of Cloud No of Links | % of Links
Media 698.000.000 10,4% 1.238.000 0,8%
Publications 212.000.000 3,2% 4.922.000 3,3%
Life Sciences 2.429.000.000 36,1%| 133.199.000 89,4%
Geographic Data 3.097.000.000 46,0% 4.038.000 2,7%
User Generate Content 76.000.000 1,1% 1.559.000 1,0%
Cross-Domain 214.000.000 3,2% 3.992.000 2,7%
Total 6.726.000.000 148.948.000

+ 2 billion triples from Data.gov published recently.




3. Applications

®m\What can | do with this?

Linked Data Linked Data Search
Browsers Mashups Engines
Thing / Thing | +~——__ | Thing / Thing | ——___ | Thing
Thing Thing | | Thing Thing | | Thing
typed typed typed typed
links links links links

oG




Linked Data Browsers

m Tabulator Browser (MIT, USA)

m Marbles (FU Berlin, DE)

B OpenLink RDF Browser (OpenLink, UK)
B Zitgist RDF Browser (Zitgist, USA)

®m Humboldt (HP Labs, UK)

B Disco Hyperdata Browser (FU Berlin, DE)
m Fenfire (DERI, Irland)
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Web of Data Search Engines

m Falcons (IWS, China)

B Sig.ma (DERI, Ireland)

B Swoogle (UMBC, USA)

m VisiNav (DERI, Ireland)

B Watson (Open University, UK)
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Artifact Capital City  City Decument Graup
Institution Landmark Location MNoun Synset Ontology
Chrganization Pearson Publication Subject System

Objects 1 - 10 of 8634 for your search Beijing (1.223 seconds)

Beijing ™

Types: Capital, City

Labels: zzZE" || Pekin || Mewan” || :Il:.:ﬁ‘-fi I F"equum |I Pa:hmnllﬂaijlng || Pékin”™ || Pekang || Pekin®
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Types: Club
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VisiNav

Detail View List View Table View Timeline View BEJRSS

Ivan Herman
http://www.ivan-herman.net/#

breadcrumbs
hittp://dig.csail.mit.edu/breadcrumbs/blog/2 &

Ivan's private site
http://ivan-herman.name/ &

Qopen source
http://www.advogato.org/person/connolly/ &

Advogato blog for connolly
2009-05-31T20:23:147

Paul Downey
http://blog.whatfettle.com/#

MNew Search

next » Results 1 - 10 of 54



What are the big players doing?

B Yahoo! and Google have started to crawl Linked Data in its
RDFa serialization as well as Microformats.

m Yahoo!
® provides access to crawled data through the Yahoo BOSS API
® |s using the data within Yahoo Search Monkey to make search results more
useful and visually appealing.

m Google
® uses crawled RDF data for its Social Graph API

® |s uses crawled data to enhance search results snippets
for reviews and people.



Yahoo! Search Monkey
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« Release Date: March 14th, 2008
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Connecting the classic Web and Linked Data

B Annotate Web documents with Linked Data URIs

<http://data.semanticweb.org/conference/eswc/2007/paper-69>
dc:subject <http://dbpedia.org/resource/Machine_ learning> .

H (Semi-) Automated Annotation Services using Named Entity
Recognition
® Open Calais (Thomsons Reuters) for news
® Zemanta (startup) for blog posts

B Goals
® Improve search by using Linked Data as background knowledge.

® Display Web of Data content as info boxes next to news, blog posts.



Linked Data inside the BBC

B The BBC uses Linked Data to connect content residing in
various repositories.

Topics O %
Music Q\

Users C/ /

l/_. . .

News O

Food

Christian Bizer: The Web of Linked Data (03/09/2009)



W3C Linking Open Drug Data

m Eli Lilly, Johnson & Johnson, Astra Zeneca and several
research institutes cooperate on interlinking drug discovery
data.

Christian Bizer: The Web of Linked Data (03/09/2009)



4. Research Issues

m What is still missing?

Christian Bizer: The Web of Linked Data (03/09/2009)



Linked Data Fusion

Application Applications want an
Integrated view on all
/|_|\ data that i1s availlable
e about an real-world
View .
|
entity!
owl:sameAs
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Data / Data Data
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Linked Data Fusion - Requirements

1. Map data into a single schema
® so that data can be rendered and queried properly.

2. Smush data from all sources about a single real-world entity
® while keeping track of information provenance.

3. Resolve inconsistencies in the data
® Dby applying different trust heuristics.



Pay As You Go Data Integration

B Therelis a pay as you go data integration paradigm emerging
on the Web of Data

® Publish data first using different schemata
® Maybe use common vocabuilaries

® Publish mappings to the Web afterwards

m How to derive best-effort answers based on heterogeneous
Web data and partial mappings?

® Alon Halevy, et al.: Web-scale Data Integration: You can only afford to
Pay As You Go



User Interfaces and Interaction Paradigms

®m How do we build interfaces that operate over such large
amounts of data?

® How to aggregate the data in a meaningfull way?

m What will be their interaction paradigm?
® Will the browser be something like a Web-Excel including drill-down?

m What will Google and Yahoo do with the data?
® Will search engines turn into answer engines?



Hands on: How to publish Linked Data?

B Read the “How to Publish Linked Data on the Web” tutorial
® http://www4.wiwiss.fu-berlin.de/bizer/pub/LinkedDataTutorial/

B Publishing Tools
® D2R Server: Publishes relational data bases as Linked Data and via SPARQL

® Pubby: Linked Data wrapper that can be used together with any RDF store

B Link Generation Tools
® Silk — Link Discovery Framework
® LinQuer

m Join the W3C Linking Open Data community

® Wiki: http://esw.w3.org/topic/SweolG/TaskForces/CommunityProjects/
LinkingOpenData

® Mailing list: public-lod@w3.org



Thanks!
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