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Questions to answer

What is and why would we want a Web of data?
Why do we need standards for this?

Can we use established WWW technology to do it?
What else would it take to build it?
Is it real?
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Let’s e.g. organize a trip to
Budapest using the Web!
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Let's find a proper flight ...
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... a big, reputable airline, or ...
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... the airline of the target country, or ...
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or a low cost one
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You have to find a hotel,
so you look for...
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... or a really luxurious one, or ...
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... this one could work

[¥]
i

pstyyestenn.com, the Worldis Lar;

)
=rl

pasthiptel Char - Mozilla inetox: - =] ET"

File

Edit View History Bookmarks Tools Help

d o G & g_:»’ I:. B | hittp://book.bestwestern.com bestwestern selectHotel do?iata=00153210 97 | | xpstwesten O @ - & ™ -

Customer Service A

Ib'-[}" Email or h’arrl:erﬂ:| Forgot Password

est
“EES 'ern Profile Create Password

Welcome to bestivestern.com F'aas'.l.'{:-r-::| Enroll How

UL 28| CHECK RESERVATIONS || TRIP PLANNER || PROMOTIONS & PROGRAMS | PACKAGES |

RESERVATIONS  HOTEL LOCATIONS BEST WESTERN PREMIER HOTELS HEW HOTELS QUESTIONS 8 ANSWERS

—h| Hotel Search Results |4— Select Qccupancy Select Room Feview & Reserve Caonfirmatian

Find a Hotel - Select Hotel Page: 1

Modify Your Search: B yotels Found within 501 /z0km 4| ofthe Budapest area
City:
Budapest Show: | All Hotels V] By: | Distance V] Show Hotels

i ona Map
Select State or Display Currency In: [+]
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Of course,
you could decide
to trust a specialized site...
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... like this one, or...
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... or this one
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you want to learn about Budapest
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Introduction |Guides Trips Photos Flights Hotels Restaurants Attractions Deals
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Budapest Travel Guide Price Compare Tool
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What happened here?

« You had to consult a large number of sites, all
different in style, purpose, possibly language...

« You had to mentally integrate all this information to
achieve your goals

« We all know that, sometimes, this is a long and
tedious process!
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= All those pages are only tips of respective icebergs:
» the real data is hidden somewhere in databases, XML files,
spread sheets, SQL ...

= you have only access to what the Web page designers
allow you to see

« Specialized sites (Expedia, TripAdvisor) do a bit
more:

> they gather and combine data from other sources (usually
with the approval of the data owners)

= put they still control how you see those sources

« Sometimes you want more: you may want access
to the original data and combine it yourself without
remembering all intermediate results yourself!
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Same problem in researc
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« Companies may have to hire a person to answer
guestions based on those (public!) databases!
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What would we like to have?

» \We would like to have applications that can
combine all the data in the different Web sites (or
underlying databases) in a useful way.

« This would require that the applications can access
the data

« This would require that the data can be linked like
Web pages today

Or put in another way:

« \We would like to extend the current Web with a
“Web of data’:

» allow for applications to exploit the data directly
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But wait! Isn’t this
what mash-up sites are
already doing?
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Example: Managing trips (tripit.com)
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@ Map of TRYP BERRINI - RUA QUINTANA, 934, Sao Paulo, Brazil delete
MAPS RU& QUINTARNA, 934, Sa0 Paulo, Brazil
0810 @, | VIEW DETAILS
BRT
© Monday, September 29, 2008 ﬁ;fé'ﬁ'ni'fﬁ:'z(??; Lo 17°C add
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e

MEETING

Meeting with .br Office

W3C Brazil Office
Ay daz Magdes Unidss, 11541, 7° andar, Sao Paulo

edit | delete | copy | move

297952008

L?

MRECTIONS

Directions

' RU& QUINTANA, 934, Sao Paulo, Brazil

edit | delete | copy | move

Og,
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S
. .ﬂﬂﬂmar
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How does it work

. Klaus forwards to Tripit * Tripit tries to extract the data
: f th d t
the documents (mails, CIUMERSELEIEE
URlS) with the data s Based on the data it associates

related to a trin. e the documents to a trip
P- ©.9. s |t adds information from other

» Flight bookings sites about weather, directions,
» Hotel reservations travel guides ...
» Meetings s |t checks its own database for

. Any time he has new travel activities of friends

documents he may add It connects with social
them networking sites

s |t compiles a structured
itinerary
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This is great ... but

=« Sometimes Tripit sends Klaus a message “Problem with
your Triplt submission™ and does nothing though the data
was delivered

« Sometimes some data from in document are not identified

s Sometimes Klaus reads: “Please help us to improve! Let
us know how good we captured your flight.”

= This gives a hint on what Tripit does: in case it does not
know how to find the data it guesses

= Because there is no standardized way to access the data
Tripit has to use proprietary interfaces and follow the
changes — for all the many sources . Greetings from
Sisyphos to the programmers!
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« S0 In some ways, mash-ups show the huge power
of what a Web of data provides

« But mash-up sites are forced to do very ad-hoc
jobs

= various data sources expose their data via Web Services
= each with a different API, a different logic, different structure

» these sites are forced to reinvent the wheel many times
because they don't use a standard way of doing things (=

Put it another way (again)...

« \We would like to extend to the current Web with a
standardized “Web of data”
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Questions to answer

What is and why would we want a Web of data?
Why do we need standards for this?

Can we use established WWW technology to do it?
URIs and Links

What else would it take to build it?

Machine readable description of Data (Metadata,
Ontologies, Classification ...)

Is it real?
yes
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The following slides are not shown in this presentation
(for the sake of time) but they detail the answers to the
last 3 questions.

Slides at:
http://www.w3.0rg/2010/Talks/0507NewDelhi-KB-IH/
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But what does this mean?

« What makes the current (document) Web work?

= people create different documents

» they give a globally unique address to it (i.e. a URI) and
make it accessible to others on the Web
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Then some magic happens...

« Others discover the site and they link to it

= S0 Search engines can find it and index it

« The more they link to it, the more important and
well known the page becomes
» remember, this is one criterion, search engines use to rank
pages.
« This is the "Network effect”: some pages become
iImportant, and others begin to rely on it (even if the
author did not expect it...)
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Can this be used for a Web of Data?

« Lessons learned: we should be able to:

> “publish” the data to make it known on the Web
 standard ways should be used instead of ad-hoc approaches

 the analogous approach to documents: give URI-s to the data

> make it possible to “link” to that URI from other sources of
data (not only Web pages) using standard approaches

* i.e., applications should not be forced to make targeted
developments to access the data (as we saw with mash-ups)

 generic, standard approaches should suffice
> and let the network effect work its way...
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But it is a little bit more complicated @

« On the traditional Web, humans are implicitly taken
Into account

« A Web link has a “context” that a person may use
e.g. if you read on a Web page
please mail to Klaus Birkenbihl ...
you can guess that the link labelled “mail to Klaus
Birkenbihl” leads you to his e-mail address.

« |t all only works in a meaningful way if you, the
human, can make correct and meaningful
assumptions about the link.
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Machines cannot interpret labels ...

« Something is missing in our model for the web of
data!

« extra information (“label”) must be added to a link
e.g. saying “this links to a Klaus Birkenbihl thing".

« this information should be machine readable

« this label is a characterization (or “classification™) of
both the link and its target

« In some cases, the classification should allow for
some limited “reasoning”
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Let us put together
what we need for a Web of Data

« URI-s to publish data, not only full documents
« data can to link to other data

« the data and the links (the “terms”) should be
characterized/classified to convey some extra

meaning
« standards for all these to maintain interoperability
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So What is the Semantic Web?
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It is a collection of standard technologies
to realize a Web of Data
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It is that simple...
but of course, the devil is in the details

« a common model has to be provided for machines
to understand the “labels” and draw some
conclusions from that info

« the “classification” of the terms can become very
complex for specific knowledge areas: this is where
ontologies, thesauri, vocabularies, etc, enter the
game...

« W3C has developed a set of standards for this

RDF — the Resource Description Framework
OWL - the Web Ontology Language (based on RDF)
SPARQL — a Query language for the Semantic Web

and a few more that make it easier to use
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The Linked Open Data “cloud”, March 2008

S510C
profiles

E.EE
Later +
Jamendao TOTP
Open-
Guldes
Geo-
At ‘\
RDF Book
Censua - Mashup
Data
Fiege

Wiki-
campany
s Hannowver
Froject
Guten-

berg

W3c
WordMNet

Copyright © 2010, W3C (35) WSC'. ’ Semantic



The LOD “cloud”, July 2009
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All this sounds nice, but isn’t that just a dream?
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The “corporate” landscape is moving

« Major companies offer (or will offer) Semantic Web
tools or systems using Semantic Web: Adobe,
Oracle, IBM, HP, Software AG, GE, Northrop
Gruman, Altova, Microsoft, Dow Jones, Google,
Yahoo, Facebook, ...

« Others are using it (or consider using it) as part of
their own operations: Novartis, Pfizer, Telefonica,

« Some of the names of active participants in W3C
SW related groups: ILOG, HP, Agfa, SRI
International, Fair Isaac Corp., Oracle, Boeing,
IBM, Chevron, Siemens, Nokia, Pfizer, Sun, El
Lilly, ...
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- Categories:

Lots of Tools (not an exhaustive list!)

Triple Stores

Inference engines
Converters

Search engines
Middleware

CMS

Semantic Web browsers
Development environments
Semantic Wikis
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. Some names:

Jena, AllegroGraph, Mulgara,
Sesame, flickurl, ...

TopBraid Suite, Virtuoso
environment, Falcon, Drupal 7,
Redland, Pellet, ...

Disco, Oracle 11g, RacerPro,
|ODT, Ontobroker, OWLIM, Tallis
Platform, ...

RDF Gateway, RDFLib, Open
Anzo, DartGrid, Zitgist, Ontotext,
Protégeé, ...

Thetus publisher, SemanticWorks,
SWI-Prolog, RDFStore...
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In the end ...

= There is a huge potential
for useful applications
once we have a web of
data

R « Mash-ups give good
gl ] | examples for applications

e
4 iﬁ*:ﬂazﬂih‘lﬂlt
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et | based on linking data

T T it Lo - A
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A
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¥
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= \WWhen (re)designing a web
site some thoughts on
publishing data along with
the documents might pay
in the future.
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Questlons’?

Slides are available at:
http://www.w3.0rg/2008/Talks/1002RioDeJaneiro-KB-IH/

iIn OpenDocument Presentation Format and PDF.
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