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3. Semantic Web Technologies Pt.2
Semantic Metadata and the Web

Hasso
Plattner
Institut

The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

Linked Data uses a small
selection of technologies
N

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Semantic Annotation in the Web ﬂ Piattner
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e RDF/XML can directly be embedded in an HTML document via
<head> and <scri pt >

e RFC 3870 defines Mime-Type application/rdf+xml

<head>
<title>My Docunent</title>
<script type="application/rdf+xm ">
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#"
xmns:dc="http://purl.org/dc/elenents/1.1/">
<rdf:Description rdf:about="http://www w3.0rg/" dc:title="WBC Honepage"/>
</ rdf : RDF>
</script>
</ head>



http://www.w3.org/1999/02/22-rdf-syntax-ns#
http://purl.org/dc/elements/1.1/
http://www.w3.org

Semantic Annotation in the Web ﬂ Piattner
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* \W3C recommended linking of external RDF documents via
HTML <l i nk> element in HTML <head>

<link rel="neta" type="application/rdf+xm"
hr ef =" Met a- Dat a- f or - Web- Page. rdf "/ >

e BDF documents can also be embedded via <a href=...>and
additional markup (e.g. RDF logo) within HTML <body>



Institut

Semantic Annotation in the Web ﬂ Piattner

* Problem: HTML and RDF data are separate
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Semantic Annotation in the Web ﬂ Piattner

wep page

HTML
RDF data

Turtle
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Semantic Annotation in the Web ﬂ Piattner
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* |n principle there are three ways to embed structured data
with explicit semantic annotations within HTML documents

." Generic RDFa and embedded RDF

e HTML5 Microdata including
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Microformats ﬂ Hasso

e Microformats (uformats) emerged about 2005

e (XIHTML Markup to express (limited) semantics in an HTML document
* designed to solve simple, specific problems
® designed for humans first, machines second

® used in web pages to describe a specific type of information, as e.g. a
person, an event, a product, a review, etc.

e Applications can easily extract data from HTML documents

e [n general, Microformats use the cl ass attribute in HTML tags (most
times <span> or <di v> tags)
and assign brief and descriptive names to entities and their properties



Microformats

e Microformats reuse the following (X)HTML tag attributes:
ec| ass
orel
ol ev
e Predefined standard microformats:
e hCard - personal data (vCard, RFC2426)
e hCalender — calendars and events
¢ rcl-Tag — tags, keywords, categories
o XFN — XHTML friends network
e hReview, Votelinks -- opinions, ratings, and reviews
e XOXO - lists and outlines

Hasso
Plattner
Institut

http://microformats.org/


http://microformats.org/

Microformats ﬂ Hasso

Institut

e Simple Example: HTML marked up with hCard microformat

<di v class="vcard">
<span cl ass="fn">Joe Bl ow/span>
<span class="title">Seni or Manager </ span>
<span cl ass="org">The Exanmpl e Conpany</ span>
<span cl ass="adr">
<span cl ass="street-address">Hauptstr. 123, </span>
<span cl ass="post al - code" >14482</ span>
<span cl ass="I|ocal i t y">Pot sdanx/ span>
</ span>
Tel . <span cl ass="t el ">604- 555-1234</ span>
<I ng cl ass="photo" src="wwv. exanpl e. com JoeBl ow. | pg" />

</ di v>

B S An



http://www.example.com/bobsmith.jpg

{5~ Microformats “ Hasso

Institut

e Microformats can easily be transcoded to RDF via XSLT

e New microformat vocabularies first must be consolidated by
the community, while always a new XSLT stylesheet has to be
developed for extraction

e By using more than one microformat vocabulary in a single
(X)HTML document the processing complexity increases rapidly

e Conflicts with used (X)HTML attributes might be possible

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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RDFa

Hasso
Plattner
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e RDFa = RDF in HTML attributes

® cnables generic RDF annotation in (X)HTML documents by
reusing existing (X)HTML attributes

o

atb

D

-a 1.0
el 16

DASEC

DASEC

on XHTML (W3C Recommendation 2008)
on HTMLS (W3C Recommendation June 2012)

e RDFa Lite 1.1
eRDFa 1.1
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e RDFa reuses existing (X)HTML attributes (e.g. hr ef , src) and
introduces new HTML attributes

RDFa ﬂ s

Institut

evocab,
ot ypeof
eproperty,
e/ esour ce,
eprefi X


http://www.w3.org/TR/rdfa-lite/#vocab--typeof--and-property
http://www.w3.org/TR/rdfa-lite/#resource
http://www.w3.org/TR/rdfa-lite/#prefix

N

ee

® First we need a vocabulary to talk about things

RDFa ﬂ s

Institut

<p vocab="http://xmns.comfoaf/0.1/">
My nane Is Harald Sack and you can
give ne a ring via 1-800-555-0527.

</ p>

o


http://xmlns.com/foaf/0.1/

RDFa ﬂ s

Institut

® [hen we have to define the type of thing we are talking about

<p vocab="http://xmns.com foaf/0.1/"
t ypeof =" Person" >
My nane I1s Harald Sack and you can
give ne a ring via 1-800-555-0527.
</ p>

e —


http://xmlns.com/foaf/0.1/

N
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® Now we can define all properties of the thing we are talking about

RDFa ﬂ s

Institut

<p vocab="http://xm ns.comfoaf/0.1/" typeof="Person">
My name Is
<span property="nanme">Haral d Sack</span>
and you can give ne a ring via
<span property="phone">1-800-555-0527</span>.
<Ing property="ing"
src="http://hpli-web. de/iI mages/ haral d. | pg" />
</ p>



http://xmlns.com/foaf/0.1/
http://manu.sporny.org/images/manu.png
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e \\e can create identifiers for the things we are talking
about

RDFa ﬂ s

Institut

<p vocab="http://xm ns.comfoaf/0.1/"

resour ce="#har al d* typeof ="Person">

My nanme iIs

<span property="nanme" >Haral d Sack</span>

and you can give ne a ring via

<span property="phone">1-800-555-0527</ span>.

<I ng property="ing"

src="http://hpi-web. de/iI mages/ haral d. | pg" />

</ p>

o esour ce refers to the base URI of the webpage


http://xmlns.com/foaf/0.1/
http://manu.sporny.org/images/manu.png
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® And If the vocabulary is not sufficient to describe all properties, we
can use additional vocabularies by using prefixes

RDFa ﬂ s

Institut

<p vocab="http://xm ns.comfoaf/0.1/"
prefix="ov: http://open.vocab.org/terns/"
resour ce=“#haral d* typeof="Person">
My nane Is
<span property="nanme" >Haral d Sack</span>
and you can give ne a ring via
<span property="phone">1-800-555-0527</ span>.
My favorite beverage is
<span property="ov: preferredBeverage">G een Tea
</ span>.

</ p>



http://xmlns.com/foaf/0.1/
http://open.vocab.org/terms/

‘j RDFa P b

Institut

e Distinguish two different sorts of RDF triples

* [riple with resource as object
e Triple with literal as object

Subject Property Object
Object is Literal resource/about ropert content or
) PTOperty #PCDATA
Object is Resource resource/about roperty/rel href or
(URI) PTOP resource

:

////

about / rel only for compatibility with RDFa 1.0



Differences with RDFa 1.0 ﬂ Hasso
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<htmlI>
’I\Ia\me—sw

<div xmIns:dc="http://purl.org/dc/elements/1.1/">

I'm currently reading - Subject )
<span about="urn:ISBN:0-596-00027-8">

<span property="dc:title"> __ Property
Programming Perl
- Object
</span> w
by
<span property="dc:creator">Larry Wall</span>

</span>.
</div>

</html|>
K O SN A e TG VVeD 16CNNOolOgIes , Dr. Haralt oot T e mversiEmP o tsdam
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Differences with RDFa 1.0 ﬂ

<?xml version="1.0" encoding="UTF-8"?>

<html xmIns="http://www.w3.0rg/1999/xhtml" version="XHTML+RDFa 1.0"
xml:lang="en">

<
<
</

head>...</head>
pody>...</body>

ntmi>

</xml>

XHTML

<IDOCTYPE html>
<html version="HTML+RDFa 1.1" lang="en"

xmlns="http://www.w3.0rg/1999/xhtm|"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:cc="http://creativecommons.org/ns#"
xmins:dc="http://purl.org/dc/elements/1.1/"
xmins:foaf="http://xmins.com/foaf/0.1/">

HTMLS


http://www.w3.org/1999/xhtml
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2000/01/rdf-schema
http://www.w3.org/2001/XMLSchema
http://creativecommons.org/ns
http://purl.org/dc/elements/1.1/
http://xmlns.com/foaf/0.1/

RDFa

RDFa is already applied by

* Google, Yahoo

* Facebook, MySpace,
LinkedIn

* Best Buy, Tesco, O’Rellly

* SlideShare, Digg

* \WhiteHouse.gov, Library of
Congress, UK government

* Newsweek, BBC




‘ Hasso
© Plattner
Institut

RDFa

...more RDFa Extractors

RDFa Pay

Examples: Person Social Network Event Place Product SVG

X8dt hLepi/ /v, w3, org/ 2001/ XMLEChomo”

- Canon Rebel T2i (EOS 550D)

<k] property="gr:name " >Caron Redel T2L (BO§ 550D)</hl>
<div rele="foafidepiction™

" ;::fxz style="float:left; width:20%" sro="http://shop.usa.canon.con/wesstore The Canon Rebel T2i (EOS 550D) is Cannon's !op-of-lhc-linc
<p proparty='gridescription”> consumer digital SLR camera. It can shoot up to 18 megapixel
The Canon Rebel T2{ (EOS S50D) is Cannon's top-of-the-line consumer digita resoluti and ures 6400
1t can shoot up to 18 megapixel resclution photos and features an IS0 rang lution Pbo‘os feat an ISO range of 100 ;
</p>

<link rel="grihasbusinessFfunction™ href="http://purl.org/goodrelations/v1fsSe! Sale pricc: S 890 [m\'.‘ﬂi..,]
<xaeta property="grihasEAN UCC-13" content="013803123784" /> '
Sale price:
<span property="grihasPriceSpecification” typeoim“grilnitPriceSpecification”
<span propesty=‘gr:hasCurrency” coatent="UsSD">§</span>
<span proparty=‘gri:basCurrencyvValue” datatype«"xnd:float">899</span>
</upan>
<link rel="griacceptedPaynontMethods” href="htetp://parl.org/goodrelations /vl
<iink rel="gr:i:acceptadPaymentiMethods” href="http://purl.org/goodrelationa /vl
[<a rel="foafipage” hreof="http://shop.uss.canon.con/ ">mnore.,..</a>)
</div>
</div>

Visualzation Raw Data

O type: Offering
O name: Cancn Reox T2 (EOS SS00
O Capicton: MIDU/SNOD USA CANON COMWCSSIoeStom imagent2idt 1 Lipg
O gescription: The Canon Rebal T2i ECS 5500 is Cannon's top-of - the-line consumer Sigeal SLR camera. & can
O hasBusinessFuncuion: Attoy/purt org/goodrlations’v #Sell
- O hasEAN UCC-13: 0135803123784
O hasPriceSpacfication: tem 2
O scceptedPayment\iethods: htpupunt org/goodeeations/v ! P Pi
Web Page O O R edPayrmentVethods: Npd/pun . org'geodrsations/v | AMasterCars
O page: htIpAshod Usa canon comy

O type: UnitPricsSpecitication
2 O O hasCurmency. USD

O hasCumenoyValue B39

nowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat PotaeRs/Ardfa.info/play/


http://rdfa.info/play/

O A HTML5

- S \ microdata

e HTMLS5 Microdata extends microformats and addresses
ts shortcomings

eschema.org is the most prominent microdata vocabulary




schema.org

® |nitiative started by Bing, Google, Yahoo! on June 2, 2011.
e Goals:
® Semantic markup for web page content based on proprietary
HTMLS microdata schemata

eSearch engines, web crawler, and Browser recognize and
understand schema.org markup

e small number of formats (extensible)

e RDF mapping available




schema.org and Rich Snippets

Harald Sack - Google Profile
https://plus.google.com/106839597763274905446

Wy Potsdam, Germany - Scientist at Hasso-Plattner-Institute ...

n -- find out more on my current homepage...
more semantic...! - Biblionomicon - Twitter ...

® Snippets = The few lines of text that appear under every search result
® Designed to give users a sense for what's on the web page and why
it’s relevant to their query

e |f Google understands the content on the web page,
it can create “Rich” Snippets
® = detalled information intended to help users with specific queries
® You can help Google find this relevant information by adding
additional microdata as HTML markup



HTML5

microdata

e Microdata extends microformats and addresses its shortcomings

e Microdata annotates the DOM with scoped name/value pairs from
custom vocabularies

e centered around custom vocabularies:
anyone can define a microdata vocabulary and start embeadding custom
properties in their own web pages

e WOrks with name/value pairs:
every microdata vocabulary defines a set of named properties

e applies concept of “scoping’:
microdata re-use the hierarchical structure of the DOM itself to provide a
way to say “all the properties within this element are taken from this
vocabulary”



HTML5

microdata

e HTMLS5 microdata specification comprises
e microdata Vocabularies (htt p: // dat a- vocabul ary. org/ )

e Persons, Events, Organisations, Products, Reviews, Breadcrumbs,
Ads, agreggated Reviews/Ads

e microdata Global Attributes
e | t ensCcOpe (creates resource)
o tentype (applied vocabulary)
e tem d (identifies resource)
e | t enpr op (property of a resource)

o | tenref (references on other resources)


http://data-vocabulary.org

HTML5

microdata

<section itenscope itentype="http://data-vocabul ary. org/ Person">
Hell o, ny nane iIs
<span itenprop="nanme">John Doe</span>,
| am a
<span itenprop="title">graduate research assistant</span>
at the
<span itenprop="affiliation">University of Dreans</span>.
My friends call ne
<span itenprop="ni cknanme" >Johnny</ span>.
You can visit ny honepage at
<a href="http://ww. JohnnyD. cont itenprop="url">ww. JohnnyD. conx/ a>.
<section itenprop="address" iItenscope
| tentype="http://data-vocabul ary. or g/ Addr ess" >
| live at
<span itenprop="street-address">1234 Peach Drive</span>
<span itenprop="Ilocality">Warner Robi ns</span>

<span i tenprop="regi on">Ceor gi a</ span>.
</ section>
</section>

http://yovisto.com/labs/swt1112/microdataOl.htmi

vy VY | iy


http://data-vocabulary.org/Person
http://www.JohnnyD.com
http://www.JohnnyD.com
http://data-vocabulary.org/Address
http://yovisto.com/labs/swt1112/microdata01.html

HTML5

microdata

Extracted rich snippet data from the page

item

Type: http://data-vocabulary.org/person
name = John Doe
title = graduate research assistant
affiliation = University of Dreams
nickname = Johnny
url

text = www.JohnnyD.com

href = http://www.johnnyd.com/
address = ltem( 1)

item 1
Type: http://data-vocabulary.org/address
street-address = 1234 Peach Drive
locality = Warner Robins
region = Georgia

http://www.google.com/webmasters/tools/richsnippets


http://www.google.com/webmasters/tools/richsnippets

schema.org

e cxtends microdata vocabulary with proprietary category
hierarchies:
® Creative works:
® CreativeWork, Book, Movie, MusicRecording, Recipe,
TVSeries ...
® Embedded non-text objects:
® AudioObject, ImageObject, VideoObject
e Event
« Organization
Person
Place, LocalBusiness, Restaurant ...
Product, Offer, AggregateOffer
Review, AggregateRating
® and according properties (relations) with different domain and
range

http://schema.org/docs/full.html


http://schema.org/CreativeWork
http://schema.org/Book
http://schema.org/Movie
http://schema.org/MusicRecording
http://schema.org/Recipe
http://schema.org/TVSeries
http://schema.org/AudioObject
http://schema.org/ImageObject
http://schema.org/VideoObject
http://schema.org/Event
http://schema.org/Organization
http://schema.org/Person
http://schema.org/Place
http://schema.org/LocalBusiness
http://schema.org/Restaurant
http://schema.org/Product
http://schema.org/Offer
http://schema.org/AggregateOffer
http://schema.org/Review
http://schema.org/AggregateRating
http://schema.org/docs/full.html
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\ microdata

13% of all HTML pages
contain structured data

Source: WebDataCommons.org, Febuary 2012
® 1.4 billion HTML pages parsed (Common Crawl corpus)
® 188 million pages contained Microformat, Microdata, RDFa data

30% of all HTML pages
contain structured data

Source: Yahoo! Research, January 2012
® 3.2 billion HTML pages parsed (Bing Crawl! corpus)

® 973 million pages contained Microformat, Microdata, RDFa data
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¢ _ microdata

Structured Data in the
Top k Alexa Websites

First z| PLDs1in CC % containing structured data

in AL # % AL |overall RDFa Microdata Microformats
100 99 99.00| 74.75 34.34 55.56 68.69
1k 963 96.30| 62.62 40.08 31.67 46.11
10k 90,294 92.94| 47.34 3047 15.55 29.75
100k | 85,058 85.01| 31.94 16.46 71.20 20.07
Im |734,882 73.49| 20.56 7.55 3.04 14.18

Bizer et al: Deployment of RDFa, Microdata, and Microformats on the Web — A Quantitative Analysis, (ISWC 2013)


http://dws.informatik.uni-mannheim.de/fileadmin/lehrstuehle/ki/pub/Bizer-etal-DeploymentRDFaMicrodataMicroformats-ISWC-InUse-2013.pdf
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