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Learning Objective

Understand how Linked Data is published on the Web to be
used for practical applications
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Outline

Distributed Approach: Embedding data in HTML pages

e Microformats

e Microdata
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Centralized Approach: Standalone data services on servers
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Embedding Data in HTML Pages:

Microformats, Microdata and RDFa
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Microformats

For representing structured data embedded in HTML 4 web pages

HTML tags are used for information representation

Information represented with a set of tag attributes and their values

Formats tailored at specific need
- E.g., hCard, hCalendar, hRecipe ...
- Simplicity; but no common, cross-domain “semantics”

Structured data enables
- More focused search

- More accurate classification and visualization of search results

Can be transformed into RDF with GRDDL (XSLT)
Supeceded by Microdata in HTML 5


http://microformats.org/
https://www.w3.org/TR/grddl/

Example: hRecipe for food recipes

 hrecipe Metadata about a recipe
« fn Title of the recipe
 ingredient Ingredients

_____________________________________________________________________________________________________________________

« vyield Quantity of production
 Instructions Description of the process
* duration How long does it take

* photo Accompanying image



cupcakes Search

More searches: Ingredient | Nutrition | Advanced

N
allrecipesicom’

new at (Ifj =

thebuzz »

recipes »

menus » holidays »

Greek Chicken Pasta

Sy Lalzna

“This pasta dish incorporates some of the flavors of Greece.
Tt makes = wanderfully complete and satizfying meal. For
extra flavor, to=s in a Mew kalamats olives.”

* % %k k

Olassic Macaroni Salad
Ser how to make a dassic
deli-styl= pasts salad. =

Rate/Review | Read Reviews (663)

&) add 2 ghoto 40,074 Seves | HLike (283 B4 2
1of 22 Fhotos

Prep Time: | Cook Time: Ready In: kitchenapproved
15 Min 13 Min 30 Min

=] 4dd to Recips Box

Low-Fat Faves Est well,

- -
Servings (H=ip) | Addl to Shopging List

feed t.
gresk = R B4 Print this Recipe
. Metric Calculate
Top Spring Recipes E] =har=/Email +
Zsparagus and mare § Original Racips Yisld ings

weggies mre hack! 7r supporfingmembers

Creste Menu

Ingredients

1 pound uncooked pasta
1 table=poon olive oil

2 doves garfic, crusived
172 cup chopped red onion
1 pound skinle=x, Boneless chicken

[%] Customiz= Recipe

L] Kitchmn-frimndly i

cipes Like This

hreast mest - cull into bite-size pieces
1 {14 ounce) can marinat=d artichd re hearts, drained and chopped
1 large tomato, chopped

172 cup crumibled feta chees=
3 tabl=spoons chopped fresh parsifly
2 tablespoons lemon Juice
2 bmasgoons dried oregano
=alt and pepper to taste

2 lemons, wetlged, Tor gar

Mediterranean
Salad

Greek Veggiz Salad

mor= = 1. Bring a large pot of lightly salt=d wat=r to & boil. Cook pasta in boiling water for B to
10 minutes, or wntil al dente; drain.
Top Related Articles Z. Meanwhile, heat olive oil in a large =kill=t over medium-high heat. Add garfic amd

Lunch Eox: Smzame Dazts onion, and saute for 2 minutes. Stir in the chicken. Cook, stirfing cocasionally, unfil

Chicken Salad chicken iz no longer pink and the juices run dear, about 5 to & minutes,

3. Reduce heat to medium-low, and add the artichoke hearts, tomata, fets chee=se,

Too Chicken Dinners: for T U [ PO (U S T

A B B b B o

Emaill ar Usar Name Fammwond (fangat?]

Remeamber M
@D videos » join for FREE »

["RecipeBox ™ Menus  "Sfiopping Usts |

A Make Mealtime Easy
Save our menus, tweak them, or
creale your own.

Collect and create menus! Start Today

I NEW! Menu Planner E3000

ADVERTISE WITH US

Reslarbind Widibask

Chicken Asiago and Orzo
Fasta

Leamn how to make an
amazingly =mple sz and
chicken pasta ds=h.

Chicken and Ssusage Orzo
Pasta

The orzo pasta in this
chicken and sausage recips is
cooked risotto-style.

More How-To and Redips Videos »



1279

1288 <div class="ingredients" style="margin-top: 1@px;">
1281 <h3>

1282 Ingredients</h3>

1283

1284 <uls

1285

1286 <li class="plaincharacterwrap ingredient™>
1287 1 pound uncocked pasta</li:

1288

1289 <li class="plaincharacterwrap ingredient™:>
1298 1 tablespoon olive o0il</1i>

1291

1292 <1i class="plaincharacterwrap ingredient™>
1293 2 cloves garlic, crushed</li:

1294

1235 <li class="plaincharacterwrap ingredient™>
1296 1/2 cup chopped red onion</li>

1297

1298 <1li class="plaincharacterwrap ingredient”>
1299 1 pound skinless, boneless chicken breast meat - cut into bite-size pieces</lix
1388

1381 <li class="plaincharacterwrap ingredient”>
1382 1 (14 ounce) can marinated artichcke hearts, drained and chopped</1i>
1383

1384 ¢1i class="plaincharacterwrap ingredient":
1385 1 large tomato, chopped</li>

1386

1387 <li class="plaincharacterwrap ingredient™>
1388 1/2 cup crumbled feta cheese</1i>

1389

1318 <li class="plaipg Ndient">
1311 3 tablespy ye/1ix
1312

1313 <1i class="glaincharacterwrap ingrediefjt”>
1314 2 tablespoons lemon julce</lix

1315



Searching "chicken pasta” with ”lemon”

+You Search |Images Maps Play YouTube MNews Gmail Documents Calendar More ~

GOJS[G chicken pasta “ eero.hyvonen@gmail.com ~

I

Search About 92,000 results (0.30 seconds) . S Q
Everything Recipes with lemon X
Images Easy Lemon Pasta with Chicken
Maps www foodnetwork.com » Recipes » Quick and Easy
Fode ek 322 reviews - 35 mins
Videos | Food Network invites you to try this Easy Lemon Pasta with Chicken
- /Y recipe from Patrick and Gina Neely.
News S—— Ingredients: lemon, penne, chicken, pepper, garlic, olive oil, parsley,
grated ...
Shopping
I Recipes Chicken Piccata Pasta Toss
== www foodnetwork.com » Recipes » Chicken
More gy, ook 215 reviews - 30 mins
x’;ﬁ? Food Network invites you to try this Chicken Piccata Pasta Toss recipe
SO Nea from Rachael Ray.
Ingredients Yes No N Ingredients: lemon, olive oil, chicken, pepper, butter, garlic, onion,
lemon v flour ...
penne
k Chicken Pasta

mint

Allrnminoe anmlroninalarnnle alinkam manbal




Microdata

Extension of the HTML5 specification
 Primitives for information representation

» Simple semantics compared to the
Semantic Web standards

« W3C working draft:
https://www.w3.org/TR/microdata/

http://schema.org

* Schemas for structured data mark-up on web
» Google, Yahoo, Microsoft
« Launched in June 2011

Google
YAaHoOO!
Microsoft

10


https://www.w3.org/TR/microdata/
https://www.w3.org/TR/microdata/

Example: Microdata

<3ection itemscope itemtype="http://data-vocabulary.org/Perzon">
Hello, my name is
<8pan itemprop="name">John Doe</span>,
I am &
<gpan itemprop="title"»graduate research assistant</spanc
at the
<span itemprop="affiliastion">0University of Dreams</span>.
My friends call me
<span itemprop="nickname">Johnny</span>.
You can viszit my homepage at
<a href="http:/ www.JohnnyD.com" itemprop="url">www.JohnnyD.com<,/ a>.
<3ection itemprop="address" itemscope itemtype="http://data-vocabulary.org/hddress">
I live at
<gpan itemprop="streeset-address">1234 Peach Drive</span>
<gpan itemprop="locality">Warner Robins</span>
r
<span itemprop="regicn">Gecrgia<,/span>.
</ section>
</=sectiony»

11



Embedding Data in web pages:
http://schema.org

By Google, Yahoo, Bing, Yandex
Using Microdata and RDFa

Google
AHOO!
Microsoft

:Eg

5% £ Thel0th International Se...

schema.org

example, <h

You use the schema_org vocabulary, along with the m

21 Keskusrahaston henkilost.. £ Routes Citynomadi

Getting started with schema.org

Most webmasters are familiar with HTML tags on their pages. Usually, HTML tags tell the browser how to display the information included in the tag. For
1 format. However, the HTML tag doesn’t give any information

Avatar</hl> tells the browser to display the text string "Avatar” in a heading

about what that text string means—"Avatar" could refer to the hugely successful 3D movie, or it could refer to a type of profile picture—and this can make
it more difficult for search engines to intelligently display relevant content to a user
Schema.org provides a collection of shared vocabularies webmasters can use to mark up their pages in ways that can be understood by the major search

engines: Google, Microsoft, and Yahoa!

adding markup to your web pages.

1. How to mark up your content using microdata

a. Why us odata?
b. itemscope and itemtype

c. itemprop
d. Embedded items

2. Using the schema.org vocabulary

a. schema.org types and properties
b. Expected types, text, and URLs

c. Testing your markup

3. Advanced topic: Machine-understandable versions of information

a. Dates, times, and durations

Enumerations and canonical references

Missing/implicit information
Extend hy g

en o

rodata format, to add information to your HTML content. While the long term goal is to support a

wider range of formats, the initial focus is on Microdata. This guide will help get you up to speed with microdata and schema.org, so that you can start

Kirjaudu sisaén * -

[ e
< -~ == L]
a )| @ hetpi//schema.org/docs/gs.htm O+ ¢ x| @misa @ b 2y — Bane @ Getting.. ¥ N
Eile Edit View Favorites Tools Help
% @ Convert ~ [ Select
x Google - MW raku - Lissa» )

»

fi v B v [ @ v Pagev Safety~v Tools~ @~ 2t 53

Home Schemas Dacumentation



http://schema.org/

Schema.org type hierarchy (ontology)
(only part)

Thlng description, image, name, url

CreatweWork about, accountablePerson, aggregateRating, alternativeHeadline, associatedMedia, audio, author, awards, comment, contentLocation,
chtentRatlng, contributor, copyrightHolder, copyrightYear, creator, dateCreated, dateModified, datePublished, discussionUrl, editor, encodings, genre,
headline, inLanguage, interactionCount, isFamilyFriendly, keywords, mentions, offers, provider, publisher, publishingPrinciples, reviews,

sourceOrganization, thumbnaillrl, version, video
Artlcle articleBody, articleSection, wordCount
T BlogPosting
NewsArticle: dateline, printColumn, printEdition, printPage, printsection

ScholarIvArtlcle
Elog: blog Poste

Book bookEdition, bookFormat, illustrator, isbn, numberOfPages

ItemL|st itemListElement, itemListOrder

|nteract|or1Count offers, pIayerTvpe, regmnsAlIowed, reqLuresSubscrlptlon, upIoadDate, width

AudebJect transcnpt

VldeﬁObJect captmn productionCompany, thumbnail, transcript, videoFrameSize, videoQuality

i :actnrs dlrectDr duration, musicBy, producer, productionCompany, trailer

Pl ayl|5t numTral:ks tracks

Pamtlng
Photograph
cookTime, cookingMethod, ingredients, nutrition, prepTime, recipeCategory, recipeCuisine, recipelnstructions, recipeYield, totalTime

Review: itemReviewed, reviewBody, reviewRating

,| Sculpture
A ! T".-’Eplsode actors, director, episodeMumber, musicBy, partOfSeason, partOfTVSeries, producer, productionCompany, trailer
T".-’Season endDate, episodes, numberOfEpisodes, partOfTVSeries, seasonNumber, startDate, trailer
actors director, endDate, episodes, musicBy, numberOfEpisodes, producer, productionCompany, seasons, startDate, trailer

breadcrumb, isPartOf, mainContentOfPage, primarylmageCOfPage, significantLinks



RDFa

« W3C’s recommended way to embed semantic information in an
HTML page
Schema.org supports RDFa 1.1

- RDF data can be embedded also as JSON-LD facebook
* Open Graph Protocol (OGP)
- Significant user OfRDFCl Conlr:lect witi':i friends I?nd t;he )
. worid aroun yOU on racebookK.
-  Used in Facebook

See photos and updates from friends in News Feed.

Yahoo! research (Mika, Potter, 2012)
found that 25% of web pages -
contain RDFa markup S I

Share what’s new in your life on your Timeline

14


http://www.w3.org/TR/rdfa-primer/

RDFa: bridging the human and data webs
Or————a [Or—1

Headline Title

Subheadline Author

Italics Publication Dato

Tex1 Text Text Text Text Text Text Text Tex: Tex: Artlcle Content Anicle Content Article Content
Tt Teoct Text Tt Text Teot Text Text Tex: Text Articie Content Arbcle Content Article Content
Tex1 Teoxt Text Text Text Tewxt Text Text Tex: Tex: Artlcle Content Anicle Content Article Content
Texi Teoct Text Text Text Teot Text Text Tex: Text Arilele Cantent Anicle Content Article Content
Tew Teoct Text Text Text Text Text Text Tax: Tex Artlcle Content Anicle Content Articla Content
T Text Text Text Text Teat Text Text Tex: Text Artlcle Cantent Anicle Content Article Content
Tewn Teoct Text Text Text Teot Text Text Tex: Tex Article Content Anicle Content Articla Content
Tt Text Text Text Text Teat Text Text Text Text Articie Content Ankcle Content Article Contant
Tex Teoct Text Text Text Teoxt Text Text Tex: Tax: Article Content Anicle Content Article Content
Link1 Link2 Link3 Tagl Tag2 Tagd

Link4 Copyright License

On the left, what browsers see. On the right, what humans see. Can
we bridge the gap so browsers see more of what we see?

* Bridge by embedding RDF in XHTML
« Software can then extract the RDF graph for the machine
» See also interactive RDFa “playground”



https://www.w3.org/TR/rdfa-core/
http://rdfa.info/

Example of using RDFa

<divs <div xmlns:dc="http://purl.org/dc/elements/1.1,/">
<h2>The trouble with Bob</h2> <h2 property="dc:title">The trouble with Bob</h2>
<h3»Alice</h3> —— <h3 property="dc:creator">Alice</h3>
</fdiv> </fdiv>
<ntip: s/ exanple.comfalicef/posts/troubla with bob>

<http://purl.ocrgfdc/elements/1.1/title>

<http://purl.org/de/elements/1.1/creator>

"The Trouble with Bob™ "Blice"

Literal Properties: RDFa lets Alice connect not just one URL to another—for example to
connect her blog entry URL to the Creative Commons license URL— but also to connect
one URL to a string such as "The Trouble with Bob". All arrows are labeled with the
corresponding property name, which is also a URL.

16



Another example

<div typeof="foaf:Person" xmlns:foaf="http://xmlns.comn/foaf/0.1/">
<p propercty="foaf:name">
Llice Birpemswick

</p>
<p>
Email: <a rel="foaf:mbox" href="mailto:aliceflexample.com">aliceflexample.com</a>
</p>
<p>
Phone: <a rel="foaf:phone" href="tel:+1-617-555-7332">+1 617.555.7332</a>
</ o>
</fdiv>
_:blanknedel
»= foaf:Perscn
‘,f/or?f:name \ foaf:phone
"Alice Birpemswick" O \O
“mailtec:aliceBexample.com> “tel:41-617-565-7332>

17



Real-life example

RDFa 1.1 Distiller and Parser

* http://www.w3.org/2012/pyRdfa/

» Try it, e.g., with Svenska YLE news:

» http://svenska.yle.fi/artikel/2014/01/21/krav-pa-egen-laptop-leder-till-ojamlikhet
WBC i i

wsrm RDFa 1.1 Distiller and Parser

Warning: This version implements RDFa 1.1 Core, including the handling of the Role Atiribute. The distiller can also run in XHTML+RDFa 1.0 mede (if the incoming XHTML
content uses the RDFa 1 0 DTD and/or sets the version atfribute) The package available for download, although it may be slightly out of sync with the code running this
service.

Distill by URI Distill by File Upload Distill by Direct Text Input

Distill by URI

URI: http://svenska.yle.fifartikel/2014/01/21/krav-pa—egen-laptop-leder-till-ojamlik
Output Format:
Returned content:
Expand vocabularies:

Generate warnings for non RDFa

1.1 Lite usage: No hd

» More (non-standard) options

Gol


http://www.w3.org/2012/pyRdfa/
http://svenska.yle.fi/artikel/2014/01/21/krav-pa-egen-laptop-leder-till-ojamlikhet

eal-life example: web page

AYLEFI | ARENAN

Huvudstadsregionen
"Krav pa egen laptop leder till
ojamlikhet”

Publicerad for ungefar 5 timmar sedan. Uppdaterad for ungefar 3 timmar sedan

Copyright YLE/Ted Urho

Hem och Skolas verksamhetsledare Micaela Romantschuk-Pietila tror att
kravet pa att nya gymnasieelever sjélva ska bekosta barbar dator kan
leda till att en del viljer bort gymnasiet.

o

and =~ Vader

Anpassad sikning Qe

Svenska Yle

Kontakta oss

Nya artiklar

Berghall blommade och fick pris!
Nya ambulanser kom aldrig —
Helsingfors sager upp kontrakt
Nojor for eld i Tisdagssnacket
"Krav pa egen laptop leder till
ojamlikhet” -~

Bastu efterlyst av polisen

Nyhetsdversikt svenska.yle.fi
Relaterat

| ar maste alla gymnasieelever ha
egen laptop
Lite battre for Merituulieleverna

Skrivstilen snart ett minne blott

Sex alternativ for skolor och dagvard i
sodra Borga

Inget intresse for Solbergs skola
Mest kommenterade

Staten satsar flera hundratusen eurg
pa Guggenheim-taviing < ==
Minister om Guggenheimstod: Finns
ingen skyldighet att informera <=

= Guggenheim ser ut att fa tomten i
Sodra kajen < =

19



Real-life example: extracted RDF
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http://svenska.yle.fi/artikel/2014/01/21/krav-pa-egen-laptop-leder-till-ojamlikhet<?xml version="1.0" encoding="utf-8"2>
<rdf:RDF

xmlns:foaf="http://xmins.com/foaf/0.1/"

xmlns:sioct="http://rdfs.org/sioc/typesi”

xmlns:de="http://purl.org/dc/terms/"

xmlns:content="http://purl.org/rss/1.0/modules/content /"

xmlns:rdf="http://www.w3.0rg/1999,/02/22-rdf-syntax-ns$"

xmlns:nsl="http://www.w3.org/1999/xhcml/vocab#™

xmlns:sioc="http://rdfs.org/sioc/nsf"

<sioct:Comment rdf:about="http://svenska.yle.fi/artikel/2014/01/21/krav-pa-egen-laptop-leder-till-ojamlikhet#comment-102347">
<dc:title zml:lang="sv">3luta gdra beslut =som trycker</de:title>
<sloc:reply of>
<foaf:Document rdf:about="http://svenska.yle.fi/artikel/2014/01/21/krav-pa-egen-laptop-leder-till-ojamlikhet">
<dc:title xml:lang="sv">"Erav pid egen laptop leder till ojamlikhet"</de:title
<dc:date rdf:datatype="http://www.w3.o0rg/2001/XMLSchemafdateTime">2014-01-21T11:39:21+02:00</dc:date>
<sioc:num replies rdf:datatype="http://www.w3.org/2001/¥MLSchemafinteger">15</sioc:num replies>
<rdf:type rdf:resocurce="http://rdfs.org/sioc/nsilcem"/>
<content:encoded xml:lang="sv":>Hem och Skolas verksamhetsledare Micaela Romantschuk-Pietild tror att kravet pad att nyva gymr
I host forucsdtts alla som birjar gymnasiet att ha en egen bdrbar dator, i och med den nya elektroniska studentexamen.
Micaela Romantschuk-Pietild frén Hem och Skola konstaterar att gymnasiestudier redan nu kostar en hel del f&r gymnasisterna, och a
- Det finns utridkningar om att larobdckerna for hela gymnasietiden kostar ungefdr 1500 euro, och det kommer ju andra utgifter pa. I
Qjé&mlikhet
Att gymnasieutbildningen innebdr =4 higa kostnader kan paverka valet av andra stadiets utbildning, tror Romantschuk-Pietili. Spela
- Redan nu &r yrkesskolans utgifter fdr en elev mycket ldgre, s& jag &r lite rddd fér act de ganska héiga kostnaderna i vissa fall
Hem och Skolas werksamhetsledare konstaterar att det finms ett starkt samband mellan fdrdldrars akademiska bakgrund och elevernas 1
- Jag tycker att vi borde komma ifrdn att man pd grund av ekonomiska orsaker i familjer valjer bort ett alternativ - det will sdga
"Borde f& gratis dator!"™
Romantschuk-Pietild tycker inte att det dr orimligt att tinka =sig att gymnasiesleverna gratis skulle fi& en birbkar dator, som de ju
- Man wet att gymnasiestudier fdr staten och kommunen &r ett billigare alternativ. En gymnasieelev kostar ungefdr sjutusen euro, I
Ett argument sSom tas upp nir man motiverar varfdr det dr rimligt att gymnasieelever har egen laptop &r att det pd =ikt blir billig
- Det finns &n s& lédnge vdldigt lite e-ldromedel pa finlandssvenskt hall. Dessutom dr de inte helt gratis heller, utan eleverna sk
L&s ocksd I &r méste alla gymnasieelever ha egen laptop
</content:encoded>
<dc:subject rdf:resource="http://www.yso.Ii/onto/koko/pls5018"/>
<dc:subject rdf:resource="http://www.vso.fi/onto/koko/p9723"/>
<dc:subject rdf:resource="http://www.vso.fi/onto/koko/pll1320"/>
<dc:subject rdf:resource="http://www.vso.fi/onto/koko/p5503"/>
<dc:subject rdf:resocurce="http://www.yso.fi/onto/koko/p32775"/>
<dc:subject rdf:resource="http://www.vso.fi/onto/koko/p48358"/>
<dc:subject rdf:rescurce="http://www.yso.fi/onto/koko/ple748"/>
<dc:subject rdf:resource="http://www.vso.Ii/onto/koko/p510"/>
<dc:created rdf:datatype="http://www.w3.0rg/2001/XMLSchemafdateTime™>»2014-01-21T11:39:21+02:00</dc:created>
</foaf:Document
</sioc:reply of>
<content:encoded xml:lang="sv">5luta gfra beslut som trycker ner fattiga familjer &nnu mera, en laptop &r en utgift pd flere W
</content: encoded>
<rdf:type rdf:rescurce="http://rdfs.org/sicc/n=§Post"/>

L pp
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Example: Open Graph Protocol RDFa

<html prefix="og: http://ogp.me/n=f"=

<head>

<title>The Rock (19%6)</title>

<meta property="og:title" content="The Rock" /=

<meta property="og:type" content="video.mowvie"™ />

<meta property="og:url"™ content="http://www.imdb.com/title/tt0117500/" />

<meta property="og:image" content="http://ia.media-imdb.com/image=/rock.jpg" />
</head>

< /html>

, ’ Aalto University Department of
School of Science Computer Science




Data in HTML pages is utilized in e.g. Google
search & browsing: Documents vs. entities

‘oogle barack obama
Al Images Videos News Maps More

About 177 000 000 results (0,87 seconds)

Barack Obama - Wikipedia, the free encyclopedia
hitps://en.wikipedia.org/wiki/Barack_Obama

Search tools

"Barack” and "Obama" redirect here. For his father, see Barack Obama, Sr. For ojfer
uses of "Barack”, see Barack (disambiguation). For other uses of "Obama”, ...
Michelle Obama - Barack Obama, Sr. - Ann Dunham - Early life and career of B;

In the news

Exclusive: Obama on lowa, Clinton, J
and 2016

Palitico - 23 hours ago
Barack Obama, that prematurely gray elder statefiman, is
laboring mightily to remain neutral ...

dMore images

Barack Obama

44th U.S. President - barackobama.com

Barack Hussein Obama Il is an American politician currently serving as
the 44th President of the United States, the first African American to hold
the office. Wikipedia

Barack Obama: Why we must rethink solitary confinement
VWashington Paost - 9 hours ago

Obama's Tortured Love Affair With Gadgets | MIT Technology Review
MIT Technology Review - 13 hours ago

Born: August 4, 1961 (age 54), Honolulu, Hawaii, United States
Spouse: Michelle Obama (m. 1992)

Office: President of the United States since 2009

Parents: Ann Dunham, Barack Obama, Sr.

Education: Harvard Law School {1988-1991), more

Children: Malia Ann Obama, Matasha Obama

More news for barack obama

Barack Obama (@BarackObama) | Twitter
hitps:/itwitter. com/BarackObama W

11 hours ago - View on Twitter 13 hours ago - View on Twitter

Profiles

0 H © ® H ”

Twitter Facebook Google+ Instagram Myspace

Time's running out to Take a look at President Obama'’s latest
#GetCovered before the common-sense step to help fight climate
January 31 deadline. Check  change: ofa.bo/h8qgt #ActOnClimate

out your options:

ofa.bo/g9gWV




More Information — Questions?

Semantic Web & Linked Data Standards
http://www.w3.org/standards/semanticweb/

T. Heath, C. Bizer: Evolving the Web into a Global Data Space
Free online version: http://llinkeddatabook.com/editions/1.0/

WarSampo project homepage:
https://seco.cs.aalto.fi/projects/sotasampo/en/

Look inside ¥

Linked Data S emd nttinen web

Ewvolving the Web into a
Global Data Space

Tom Heath

Christian Bizer 20 1 1 20 1 8
SYNTHESIS LECTURES ON
THE S/‘\//\/u WEB: THEORY AND TECHNOLOGY
https://www.amazon.com/Linked-Data- https://www.gaudeamus.fi/semanttinen-web/
Evolving-Global-Space- 23

ebook/dp/BO09KCI1YM?2



https://www.amazon.com/Linked-Data-Evolving-Global-Space-ebook/dp/B009KC1YM2
http://www.w3.org/standards/semanticweb/
http://linkeddatabook.com/editions/1.0/
https://seco.cs.aalto.fi/projects/sotasampo/en/
https://www.gaudeamus.fi/semanttinen-web/
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