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The Web of Data

A Web where pages have
elemeI& hat mac ines, can ing]_erpret

canﬁs
ékb ? I
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thanks to Metadata Standards

1RDF, RDFa &%
OMicroformats [

Microdata

0Schema.oroc

Enabling networked knowledge.



For example:
lost.fm

Music Radio Events Charts Community

Start planning your Festival seazon »

Event

Attendance

Images

Similar

Reviews

3 | The Ugly World Tour 2011 o

Children of Bodom, Amon Amarth, Ensiferum and Machinae
Supremacy

45 attending | & 24 shouts | Added by Ans_Sidhe I: Export event

Tuesday 5 Apnl 2011

Vicar Street

Wicar Street
Cublin
Ireland

=TTy Ol N

Web: www .vicarstreet.com/

dini
WICAH 5T.
TUES. 5TH AFRIL 20111

Upload new poster

@z ¢ <h1 id="name">
= e e <SPan class="fn n">

Share this ewve

[~] Send </Span>
[Py cp

<span class="family-
name">Tummarello

Y

DNatiosral University of Trshnd, Gabray
Vel e &E v [ &

<span class="given-name">Giovanni

gt| Enabling networked knowledge.



Now becoming ubiquitous "

Digital Enterprise Research Institute www.deri.ie

mGoogle Rich Snippets Program

Lenwu ThmkPad X201 3626 Rewew Watch CNET's Video Review Q

drirdrdr Review by Dan Ackerman - Apr 30, 2010 - Price range: $1,029.00
1 Feb 2010 .. Anynne looking for the power of a midsize laptop in a compact 12-inch body
has only a few choices, and none to date tops Lenovo's excellent ..
reviews.cnet.com/__./lenovo... x201.. /4505-3121_7-33998451 html - Cal::hetl - Similar

mFacebook Opengraph Protocol

roLlike [ 114,017 people like this. Be the first of your friends.

mSchema.orqg..

£

‘ | Enabling networked knowledge.
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Web Data: a underestimate

Digital Enterprise Research Institute www.deri.ie

m LOD Cloud: approx 300 datasets
O Relatively clean, with some mutual integration
O Not very updated

m 0.3% of the databases®n-the ngb of Data”
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.but also lots of questions "

Digital Enterprise Research Institute www.deri.ie

m Questions
OHow to find sources ?

OHow to clean and transform them for
one’s specific needs?

Enabling networked knowledge.
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The DERI Data Intensive Infrastructure lab

Digital Enterprise Research Institute www.deri.ie
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Sindice “WebStar” Cluster

Enabling networked knowledge.




Sindice.com: Portal for Sindice Services

Digital Enterprise Research Institute

www.deri.ie

iNdice

THE SEMANTIC WEB INDEX

Sindice - Data Web Services

Billion pieces of reusable information can already be found across
hundreds of millions web pages which embed RDF and Microformats. Start
consuming this data today with Sindice Data Web services.

LEARN MORE —

LATEST DATA

11:03:13 (sigma) 11 triples http://semantic.eurobau.com...009462505p525. rdf
11:03:13

11:03:12 (site_manager] 2 triples http://www.freebase.com...sic/album/genre

igma) 57 triples http://www.freezebox.net...9_11_01_archive.html
11:03:12 (site_manager) 2 triples http://www. freebase.com..._episode/writer

HIGHLIGHTS

Anything to Triples Any2$®

Anything to Introduction

Triples

any23

Anything to Triples. New version -

Search Submit Forum

Search Submit | Inspector Tool

Examples: tim berners lee (by URI), michele, deri

Searching on about 122.39 million documents.

SINDICE TWEET i Follow us

Tue Sep07 09:49:30 2010 Sindice participates in the new eu LODZ project,
4 years long, just started. http://lod?.eu Truly great competences in the
consortium

SINDICE BLOG E) Feed
Sindice now supports Efficient Data discovery JUL 09, 2010
and Sync

So far semantic web search engines and semantic aggregation services
have been inserting datasets by hand or have been based on “ran...
(More —)

Sindice planned downtime this weekend JUN 09, 2010
HiDue to an expansion of one of our datacentres (and the electrical work

that this implies), Sindice and related services such as sig.maw...
{Mare —)

Q
Y
sfi

Enabling networked knowledge.




Building a graph of web graphs

Digital Enterprise Research Institute

www.deri.ie

Dataset Level

O O

@:Hﬂ% foafic

deri.ie

fosf :knows

Instance Level

— —

Goa f:pPe rsorD - T
54 rena ud.delbru.fr>

y -

AQ; II foaf.homePage
% \

12M

10B

rdftype

'0@ |

=il
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o
Dol Universiry of Tngland, Gabeay

Frpne Loifiiah

foaf:creatorof @
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Building on Sindice: Sig.ma

Digital Enterprise Research Institute www.deri.ie

“ﬂ ources (203 Fl|| Approved Fl | Rejected

S| &u.--,....a.--.. E PP (0) Fi | Rej (OL
SEMANTIC INFORMATION 1 Giovanni Tummarello 80 facts | 2010-12-28

MASHUP

Giovanni Tummarello Add More Info m

Giovanni Tummarello

http://dblp.13s.de/dZr/resource/authors/Giovanni_Tu...

2 RDF Description of Giova... 80 facts | 2010-12-28

http://dblp.13s.de/dZr/data/authors/Giovanni_Tummar...

3 Untitled document 44 facts | 2010-12-28

http://data.semanticweb.org/person/giovanni-tummare...

picture:

4 Giovanni Tummarello 44 facts | 2010-12-23

http://data.semanticweb.org/person/giovanni-tummare...

5 Giovanni Tummarello 38 facts | 2010-12-28

http://semantioweb.org/id/Giovanni_Tummarelle

title: Dr i
6 Untitled document 38 facts | 2010-12-23
given name: Giovanni http://ontoworld.org/wiki/Special:ExportRDF/Gievann..,
family name: Tummarello 7 Untitled document 38 facts | 2010-12-23
is creator of: A Mode Indexing Scheme for Web Entity Retrieval http://ontoworld.org/wiki/Special: URIResolver/Giova..,
Hierarchical Link Analysis for Ranking Web Data 8 FOAF Description for Pao... 11 facts | 2010-07-20
ESWC 2006 Demo: DBin - enabling SW P2P communities W RRAM hitp )/ www.dit.unitn.it/~bouguet/foaf. rdf
Rapid Prototyping of Semantic Mash-Ups through Semantic Web Pipes 9 FOAF Description for Pao... 11 facks | 2010-11-25

v . v ' ' Farer iy i il it [
Context Dependent Reasoning for Semantic Documents in Sindice (WRAAM heep://dit.unitn.it/%7 Ebouguet/foaf.rdf

An Entity Name System for Linking Semantic Web Data 10 FOAF Description for Pao... 11 facts | 2010-07-26
W REAW http://disi.unitnew/~bouguet/foaf.rdf

Semantic Sitemaps: Efficient and Flexible Access to Datasets on the Semantic
Web 11 FOAF Description for Pao... 11 facts | 2010-09-02

Sindice.com: Weaving the Open Linked Data WRAAM heep://disi.unitn.it/%7 Ebouquet/foaf.rdf

RDFSync: efficient remote synchronization of RDF models 12 FOAF Description for Pao... 11 facts | 2010-09-03
WEEAM http://dit.wnitn.it/~bouquet/foaf. rdf

Exposing Large Datasets with Semantic Sitemaps

132 Untitled document 28 facts | 2010-12-22

Enabling Semantic Web communities with DBin: an overview
http://semantioweb.org/wiki/Special:ExportRDF/Giova...

show 100 more values )
_ ] [ =T la =T = 110 =
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iNdice

THE SEMANTIC WEB INDEX

Search interface type: Simple Advanced Guru Query Language Documentation

Search

Submit

Forum

Version: 2.1.6

keyword(s) |stefan decker

Quick filters (All options)
Time range:
Any date

Today Yesterday Last week
Last month Last year

Format:

Any format

ROF ROFA MICRODATA
MICROFORMAT XFN HCARD
HCALEMDAR HLISTING
HRESUME LICENSE GEO ADR

" iy
Predicate: (2

Group By Dataset:

Sindice search:stefan decker class:(person OR publication) found 1,286 documents (in 0.04 seconds) showing first 10 datasets out of 100+

™ www.bibsonomy.org (254
.Dibsonomy.org dataset

dblp.13s.de (127)
See all results from: dblp.13s.de dataset

dblp.rkbexplorer.com (108)

[#] See all results from: dblp.rkbexplorer.com dataset

www.aifb. kit.edu (e4)
See all results from; www.aifb.kit.edu dataset

oai.rkbexplorer.com (56)
E See all results from: cai.rkbexplorer.com dataset

i
Class: (%)

sw.deri.org (50)

[+] 5ee all results from: sw.deri.org dataset

|nersnn OR publication

www.sembase.at (48)

Ontology: (@

See all results from: www.sembase.at dataset

data.semanticweb.org (47)

Domain: (%)

E See all results from: data.semanticweb.org dataset

twitter.com (44)

E See all results from: twitter.com dataset

www.deri.ie (38)
See all results from: www.deri.ie dataset

Searching on 298.04 million documents.

(X
wa
o
(5]
o
~
=]
w0
o
L=

+— Previous 1(|2

Next — |



Analytics Example "

Digital Enterprise Research Institute www.deri.ie

m Bibsonomy.org
m|3sde = - me—mmmmfem e e A — - - -

Graph Summary
m Deri.le

foaf:knows
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Building on Sindice (2): Site Services

Digital Enterprise Research Institute www.deri.ie

Core T wowe Lo | 7 e oo ] 00

%}QUEG

“Got an [ Like It button(*)? I 11
You are 1 click away to leverage the entire Web of

Data
(for your needs specific visitor needs).”

Sindice Site Services - for website owners

Get Web Data Powered widgets to
deliver highly valuable extra

Starring: P—— information and power smart

Kevin Kline T — recommendations across your
Alicla Bachleda = b, B pages.

Budget:
$12,000,000
(estimated)

Runtime:

119 mins.

Powered by Sindicn

Enabling networked knowledge.



World most unfortunate DVD store "

Digital Enterprise Research Institute www.deri.ie

Menu just demo purpose

The Thirteenth Floor 2012 10,000 B.C. The Day Afiter Tomorrow Trade The Secret Life of Bees Alien Resurrection Aliens Alien 3 AVP - Alien Vs. Predator

10,000 B.C.

bt |

) | Enabling networked knowledge.
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Ugly Shop

Digital Enterprise Research Institute www.deri.ie

Enabling networked knowledge.




Same site, but “I like it” more

Digital Enterprise Research Institute www.deri.ie

Menu just demo purpose

The Thirteenth Floor 2012 10,000 B.C. The Day After Tomorrow Trade The Secret Life of Bees Alien Resurrection Aliens Alien 3 AVP - Alien Vs. Predator

10,000 B.C.

Y Like B 124 peaple like this, Be the first of your
friends.

bt |

(*)
% " Sf1 Enabling networked knowledge.
l:xfatiwn-ll-'f‘fiwf'.r‘ ':af r_4 nlm_:;
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Just a small code addition! (?)

Digital Enterprise Research Institute

<meta property="og:url" content="http://demo.sindice.net/..." />

<meta property="og:title" content=*10000 BC />
<meta property="o0g:type" content="movie" />
<meta property="o0g:image" content="http://demo.sindice.net/..."/>

v P A

Drupal SJO( [ﬁ“ﬁﬁa \L\_‘f < 7 A

base | ikea @ “a 2 CororReis

N ﬂ -} -~

{ . b.“ Fnor‘llrtg I':‘Jf‘NO' l: id_ I\IV\ a\rlndge

Yaa™,
DNatiomal University of Trshnd, Gabeay
Viawil po B iveann {pilEimd



Just make it known to Sindice H

Digital Enterprise Research Institute www.deri.ie

Ndice

Share your Web Data presence with Sindice

For individual semantically enabled pages (RDF, RDFa, Microformats), use Ping Form (one URL per line)
the PING form to the right (also see the ping APl). Pings are processed with

http://demo.sindice.net/sindice-widget/og-data/movie/200
high priority and they're likely indexed within minutes.

For effective indexing of large datasets, please follow the guidelines on How

to Publish Web D

ata for Effective Discovery and Synchronization and then
ping any of your pages and or use the Submit Sitemap form to the right.

Any guestions related to sindice data acquisition should be post to:
http: / / groups.google.com/group/sindice-dev Submit Pages

Submit Sitemap form (read me)

Email {optional, used for feedback);
Sitermap URL:

Submit Sitemap

?,
Sf| Enabling networked knowledge.



.. Which will happily acquire your "
pages

Digital Enterprise Research Institute

.. And keep Itself in sync

9,
,ﬁ‘; “gf| Enabling networked knowledge.
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Pick a widget from our “Store”

Digital Enterprise Research Institute www.deri.ie

e ] iges | Ssecn 1 # ene reor o ur o ] 8 000

%iﬂdi[@

Sindice Widgets

Widget Service
Try one from our existing widgets (below) or create your own one. B ga{slsl=1=8 s[5y

Existing widgets:

Get Started Now Narne Deseription Screenshot

(coming soon) (coming soon)

get this widget live D?ﬁcrlﬂtlan:T:W widget :‘.’p:iw::m:mm:
: . . imilar Movie:
i version | trentino_at_the_movies "1 tell me where to go £7) | TheDay After Tomorrow
e to see at the movies in 2012
|_Open in Composer | Trentino Similar Movie Image:

The DAY AFTER
OMORROW
e,

?,
Sf| Enabling networked knowledge.




Copypaste Tag into your HTML

Digital Enterprise Research Institute www.deri.ie
Crapk WD LETHT T IES ot | WaEh Dara isuje e
_. |.ll|d -llﬂ.d“- . n.-— -‘. Shase jyer Wil M —ﬂ..:!.ﬂl. [n] 1 . il e Whalgas s | RS n) | -_ [T R T R P TIE T  « ] T + 1 . -"-I
Sindice Widget Composer My header
ol LK permalink L

I'ne Dixy ANer Tomormow

- Tl-ﬂ_ﬁ. Diayy AFTER
] e = ToMDRBOW
sEnra el wre="hiepn £ f el s in Vi vl | i = g S a7 jaey £ e S quarg=1 0, 3 omeEn, T LR S F T RS T T T A L Tel g L 1
wapript ers="htep /S looel husy 80807 s ol pu=-wldgut s jaf jguanyf juy iqul.rlr pindlow-wldgue-0,43. = L'lll.ﬂl—'l.h.l.tl'._lu-ua-:'J.P'l' e e
Teeripl tvses"Lext/isvepcplet v
#idosameil] . readyi fusetlom) by
Bi"ery widgel' j.alngdiosidgetl(
widgyiMame i " demsgel _mars_inls akoat sevie®,
CIL A

kg bt i

vaaies 1 My heador©,

loaies ) Fowered By Eindles
wLdiLl 3048,

Lypei ‘mars isfs’

¢ LELpmurlneg rpopsl paeas la hers b (opss ohe widgel b wes ihiles perydoslar el
f parares Lt wsan ploving wideet Inia wowr slise
PRI glrisgigpnEs | hivip) froora, sdndl o, mot dEindegd -dldgel /ag-dat armeviei s [as]
1
] Sela)

]
1]
(1] ki
</ wnr L A
o { i ey ™ |
ddlw La="myf_wWldgel "o QL ve oy
o ey iRl

f Tl WHILE
h Welin
Nichals
Rl
vilechanl
Serran

sE e Q]
Cilenn Flumener
Perry King

Wirller:

Risland Emvirarich

IMrector:

Rodand Emimesich

B gt
513 00 C0G) { estimated |

Hamllimr:
| 24 fiwitn
1241

Porwrmis] by Sipadicu i g e .

=
Nagigaral University of Inshand, Glabray



Sindice.com/YOURSITE/movies/search
- n
%iﬂdiC@

DEMO.SINDICE.NET - Data Site Search
Show query

TILES » TAELE

. . . 2 Title
6 get_more_info_about_movie_exhibit
10,000 BC i
sorted by: labels; then by... + & grouped as sorted Alien 3
1. 7. 3. Alien Resurrection =
Aliens
Title: 10,000 BC Title [iEiDay After Title: Alien 3 The Day After Tomorrow
Dr _ Rimage: The Thirteenth Floor -
Rimage: gEAEEFIacg v
S Starring

Armin Mueller-Stahl
Jake Gyllenhaal

Starring: Steven Strait - r Starring: Sigourney Weaver Sigourney Weaver
Writer: Harald Kloser Starring: Jake Gyllenhaal Writer: Dan O'Bannon Steven Strait
Director: Roland Emmerich Writer: Roland Emmerich Director: David Fincher
Budget: 105000000 Director: Roland Emmerich Budget: 50000000 )
Runtime: 109 min. Budget: 5125,000,000 Runtime: Theatrical Cut: 114
(estimated) min. Special Edition: Writer
Runtime: 124 mins. 144 min. Dan O'Bannon

Daniel F. Galouye
Harald Kloser

4, 5. b. James Cameron
Roland Emmerich

Title: Alien Resurrection Title: The Thirteenth Floor Title: Aliens

Noxtigaral University of Inshand, Gabray
Vi auil o Bfivars (el



Enjoy Services  10,000B.C.

Y Like K] 124 people like this. Be the first of your

Digital Enterprise Research Institute friends. www.deri.ie

More info:

Title:

10,000 BC
Starring:

Steven Strait

CIiff Curtis

Camilla Belle
Writer:

Harald Kloser

Roland Emmerich
Director:

Roland Emmerich
Budget:

105000000
Runtime:

109 min.

powered by Sindice

Lo
DNatigazal Universiry of I



Experts create and $ from widgets

Digital Enterprise Research Institute

Widget Composer

Example URLs:

From this dropdown you can choose a few example URLs
to be used for URL parameter

http:/idemo sindice net/sindice-widaet'og-data/movie/2
Check that we have this URL in sindice:

SPARQL guery name to be used by widget
(pickup from list or create your own one inside the box)
get_more_info

Use custom query:

Optional SPARQL query parameters:

Enter value for: URL:string

Optional use only if vou want to force widget to use different URL
http:i/demo.sindice.net'zsindice-widget'og-data/maovie/S

| Show |
Required SPARQL query parameters:

Other optional widget parameters:

Widget container selector (.class or #id). Possible vahues:
div.foo for <div class="foo"/>

#foo for <div id="foo"/>

#rmy_widget

Text for widzet's header: {empty to hide header)

My header

Text for widzet's footer: (empty to hide footer)
powered by Sindice

Widget width in pixels:

200

Widget height (without header and footer) in pixels:
(empty for auta)

Widget styles editor:
Use this editor to change widget styles on the fly.

Rules for writing a custom query:(click to expand)

Spargl query description:

This widget uses the film title embedded in the Ope
DBpedia for the name of the director of the movie,
other movies by the same director, crders them by g

with the titles that are in the embedding website:
reccomendation box which will link to other "popula

nEraph markup to look up
then looks for titles of
ro3sing and joins them
this effectively creates
r" movies by the same

director available on the same website. Alsc retrieves rating from

REntrentnmatnes. nr

Custom SPARQL query editor:

Spargl query (if you want to try widget with your own query thick the box "Use custom query"):

PREFIX foaf:<http://xmln3.com/foaf/0.1/>

FEEFIX og:<http://opengraphprotocol.org/schemas>
PREFIX dbpedia:<http://dbpedia.org/property/>
PREFIX rdfs:<http://www.w3.org/2000/01/rdf-schemas>

SELECT DISTINCT

?_dburl

WHERE |
<#4URL#$> og:type TLype.
<##URL##> og:title 2Title.
<##URL##> og:image ?image.
<f##URL##> og:url furl.

QOFTIONAL {
?_rottenurl og:type ILype.
?_rottenurl og:title 2Title.
?_rottenurl og:image ?RImage.

2Title ?RImage ?5tarring ?Writer ?Director 2Budget 2Runtime

FILTER{ !'regex{ STR(?RImage), "#3DOMAIN#:", "i")).

1
OFTIONAL{
i
? dburl dbpedia:name 2Title.
I
TNION
{
?_dburl feoaf:name ?Title.
}
UNION

m

m

www.deri.ie

Enabling networked knowledge.




Crowdsourcing rich annotations "

Digital Enterprise Research Institute www.deri.ie

Part of
SemLib Project

Semantic tools for digital
libraries
s

SemLib - Annotation Demo - YouTube.flv

25 of 16 | Enabling networked knowledge.



Observations "

Digital Enterprise Research Institute www.deri.ie

m RDF is very handy not per se a magic bullet

O Allows “late data integration efforts” but at a high cost: SPARQL esily gets
prohibitively expensive

0 Used naively or too directly will allow bloated, unusable data structures

m Large scale Data transformation capabilities come to the rescue.
Models:

0 Cloud Powered data pipelines allow free experiementation and data
trasformations while the system keeps on running and serving users.

0 An extra dimension of flexibility and preprocessing which eases the task
of SPARQL late

m Now in trials with several private entities large enterprises
O Pharmaceuticals, Publishing

A

_ 9,
26 of 16 ‘ﬁ.‘ “gf| Enabling networked knowledge.

o
Noxtigaral University of Inshand, Gabray
Vifauif sa hFiveans {ailiied



Thanks

Digital Enterprise Research Institute www.deri.ie

bt |

27 of 16 ‘@_ | Enabling networked knowledge.
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