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Plan	  for	  today...	  

•  Recap	  

•  Publishing	  Data	  –	  The	  Linked	  Data	  Way	  

•  Embedding	  Structured	  Data	  into	  HTML	  

•  Homework	  8	  
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PUBLISHING	  DATA	  –	  	  
THE	  LINKED	  DATA	  WAY	  
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What	  is	  Linked	  Data?	  
•  A	  method	  to	  build	  a	  Web	  of	  Data	  
•  Architectural	  style,	  set	  of	  standards	  



Dereferencing	  LD	  Resources	  

•  Dis6nguish	  between	  non-‐informa6on	  and	  
informa6on	  resource	  

•  Sample	  non-‐informa6on	  resource	  
–  hVp://dbpedia.org/resource/The_Shining_(film)	  

•  Sample	  informa6on	  resource	  
–  hVp://dbpedia.org/page/The_Shining_(film)	  -‐	  HTML	  
–  hVp://dbpedia.org/data/The_Shining_(film)	  -‐	  RDF	  



Dereferencing	  LD	  Resources	  

GET http://dbpedia.org/resource/The_Shining_(film)
Accept: application/rdf+xml

303 See Other
Location: http://dbpedia.org/data/The_Shining_(film)

GET http://dbpedia.org/data/The_Shining_(film)
Accept: application/rdf+xml

200 OK
...
<?xml version="1.0" encoding="utf-8"?>
<rdf:RDF ...
 



Publishing	  Large	  RDF	  Datasets	  

•  Run	  a	  servlet	  that	  implements	  the	  303	  
publishing	  approach	  
–  for	  non	  informa6on	  resources	  

•  parse	  Accept	  Header	  field	  
•  Redirect	  (303	  See	  Also)	  to	  corresponding	  informa6on	  
resource	  

•  Generate	  RDF	  Serializa6on	  dynamically	  from	  
underlying	  data	  storage	  



Publishing	  Vocabularies	  

•  Hash-‐based	  URIs	  
–  e.g.,	  hVp://example.com/vocab.rdf#ClassA	  
–  Suited	  to	  group	  the	  descrip6on	  of	  a	  moderate	  number	  of	  
related	  terms	  into	  one	  RDF	  document	  

–  Agent	  can	  retrieve	  terms	  with	  a	  single	  request	  

•  Slash-‐based	  URIs	  
–  e.g.,	  hVp://example.com/vocab/ClassB	  
–  Suited	  to	  split	  terms	  in	  large	  vocabularies	  into	  one	  document	  
per	  term	  

–  No	  need	  to	  download	  a	  massive	  document	  







EMBEDDING	  STRUCTURED	  DATA	  
INTO	  HTML	  
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Embedding	  Data	  in	  HTML	  

•  The	  Linked	  Data	  publishing	  recipes	  separates	  
–  raw-‐data	  representa6ons	  (RDF/XML,	  Turtle,	  N3)	  
– human-‐readable	  representa6ons	  (HTML)	  

•  We	  can	  also	  embed	  structured	  data	  directly	  
into	  HTML	  
– RDFa	  
– Microformats	  
– Microdata	  



RDFa	  /	  Microformats	  /	  Microdata	  

•  Mechanisms	  for	  embedding	  structured	  data	  
in	  Web	  documents	  

•  Define	  or	  use	  a	  set	  of	  aVributes	  to	  augment	  
presenta6on-‐oriented	  (HTML)	  documents	  
with	  structured	  data	  

•  User	  agents	  can	  extract	  triples	  from	  Web	  
pages	  



<div>!
!<h2>The trouble with Bob</h2>!
!<h3>Alice</h3>!

</div>!

RDFa	  Example	  

<div xmlns:dc=http://purl.org/dc/elements/1.1/>!
!<h2 property="dc:title">The trouble with Bob</h2>!
!<h3 property="dc:creator">Alice</h3>!

</div>!

XHTML	


XHTML + RDFa	




<div xmlns:dc="http://purl.org/dc/elements/1.1/">! ! !   
!<div about="/alice/posts/trouble_with_bob”>!
! !<h2 property="dc:title">The trouble with Bob</h2>!
! !<h3 property="dc:creator">Alice</h3>!
!</div>!
!<div about="/alice/posts/jos_barbecue”>!
! !<h2 property="dc:title">Jo's Barbecue</h2>!
! !<h3 property="dc:creator">Eve</h3>!
!</div>!

</div>!

RDFa	  Example	  
XHTML + RDFa	




<div typeof="foaf:Person" xmlns:foaf="http://xmlns.com/foaf/0.1/">   
!<p property="foaf:name”>Alice Birpemswick</p>!
!<p>Email: <a rel="foaf:mbox”
!href="mailto:alice@example.com">alice@example.com</a></p>      
!<p>Phone: <a rel="foaf:phone" href="tel:+1-617-555-7332">+1 

617.555.7332</a>!
!</p>!

</div>!

RDFa	  Example	  
XHTML + RDFa	




RDFa	  AVributes	  

•  about	  and	  src:	  the	  resource	  the	  metadata	  is	  about	  
•  rel	  and	  rev:	  (reverse)	  rela6onship	  between	  resources	  
•  href	  and	  resource:	  the	  partner	  resource	  
•  property:	  a	  property	  for	  the	  content	  of	  an	  element	  
•  content:	  override	  content	  of	  an	  element	  
•  datatype:	  specify	  the	  datatype	  of	  text	  
•  typeof:	  specifies	  the	  RDF	  type(s)	  or	  a	  subject	  



Real-‐world	  RDFa	  Examples	  

•  OReilly.com:	  
hVp://oreilly.com/catalog/9780596520694/	  

•  NY	  Times:	  
hVp://thecaucus.blogs.ny6mes.com/
2012/10/21/mondays-‐debate-‐puts-‐focus-‐on-‐
foreign-‐policy-‐clashes/	  
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RDFa	  illustrated	  

hVp://www.minddevelopmentanddesign.com/
blog/the-‐importance-‐of-‐rdfa-‐infographic/	  
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Microformats	  

•  A	  Microformat	  extends	  conven6onal	  HTML	  
tags	  with	  seman6c	  informa6on	  

•  Started	  by	  Technora6,	  Inc.;	  now	  community-‐
driven	  (IRC,	  mailing	  list,	  blogs)	  

•  Make	  use	  of	  the	  following	  (X)HTML	  aVributes	  
– class	  
–  rel	  



<div>!
!<div>Joe Doe</div>!
!<div>Jo</div>!
!<div>The Example Company</div>!
!<div>604-555-1234</div>!
!<a href="http://example.com/">http://example.com/</a>!

</div>!

Microformats	  Example	  

<head profile=http://www.w3.org/2006/03/hcard>...</head>!
...!
<div class="vcard”>!

!<div class="fn">Joe Doe</div>!
!<div class="nickname">Jo</div>!
!<div class="org">The Example Company</div>!
!<div class="tel">604-555-1234</div>!
!<a class="url" href="http://example.com/">http://example.com/</a>!

</div>!

HTML	


XHTML + Microformats	




Microformats	  Example	  



Available	  Microformats	  



Microformats	  vs.	  RDFa	  

<div !xmlns=http://www.w3.org/1999/xhtml!
!xmlns:rdf=http://www.w3.org/1999/02/22-rdf-syntax-ns#!
!xmlns:rdfs=http://www.w3.org/2000/01/rdf-schema#!
!xmlns:v=http://www.w3.org/2006/vcard/ns#>!

<div about="http://example.com/me/behas" typeof="v:VCard”>!
!<span property="v:fn">Bernhard Haslhofer</span>!
!<span property="v:nickname">behas</span>!
!<div rel="v:adr”>!
! !<div typeof="v:Address v:Work”>!
! ! !<span property="v:street-address">301 College Avenue</span>!
! ! !<span property="v:locality">Ithaca</span>,!
! ! !<span property="v:postal-code">14850</span>,!
! ! !<span property="v:country-name">United States</span>.!
! !</div>!
!</div>!
!<a rel="v:email" ref="mailto:bernhard.haslhofer@cornell.edu">!
! !bernhard.haslhofer@cornell.edu</a>.!

</div>!
</div>!

Sample vCard Object in RDFa (see http://www.w3.org/Submission/vcard-rdf/)	




Microformats	  vs.	  RDFa	  

<div class="vcard">!
!

!<span class="fn">Bernhard Haslhofer</span>!
!

<div class="adr">!
<div class="street-address">301 College Avenue</div>!
<span class="locality">Ithaca</span>!
<span class="postal-code">14850</span>!
<span class="country-name">United States</span>!

</div>!
!

!<a class="email" href="mailto:bernhard.haslhofer@cornell.edu">!
! !bernhard.haslhofer@cornell.edu!
!</a>!

!
</div>!

hCard sample created with http://microformats.org/code/hcard/creator	




See: http://evan.prodromou.name/RDFa_vs_microformats	


Microformats	
 RDFa	


flat namespace	
 XML namespaces	


support HTML4, XHTML 1.1, and 
HTML 5	


support for XHTML 1., HTML 5	


use latent HTML attributes	
 introduces new metadata attributes	


vocabulary defined by one 
organization/community	


open to any RDF-based vocabulary	




Microdata	  (HTML5)	  

•  A	  very	  young	  HTML	  5	  proposi6on	  that	  extends	  
Microformats	  and	  addresses	  its	  shortcomings	  

•  Items	  are	  created	  within	  an	  itemscope	  
•  Ever	  item	  is	  assigned	  an	  arbitrary	  number	  of	  
proper6es	  (itemprop)	  and	  rela6onships	  (itemref)	  

•  Uses	  global	  iden6fiers	  for	  typing	  and	  naming	  items	  



Microdata	  Example	  

<div itemscope itemtype="http://schema.org/Person">!
!

!<span itemprop="name">Bernhard Haslhofer</span>,!
!<span itemprop="nickname">behas</span>. !
!<div !itemprop="address”!
!     !itemscope itemtype="http://schema.org/PostalAddress">!
! !<span itemprop="streetAddress">301 College Avenue</span>!
! !<span itemprop=”addressLocality">Ithaca</span>!
! !<span itemprop=”addressCountry">United States</span>!
!</div>!

</div>!



What are the pros / cons of embedding 
structured data directly into HTML?	




Web	  Data	  Publishing	  Approaches	  

Pro	
 Con	


Linked Data 
Conneg IR / NIR	


Separates data / 
presentation markup	


	

Web Architecture	


Technical complexity	

	


Communication 
overhead	


RDFa / 
Microformats / 

Microdata	


Easy to implement	

	


Search engine 
friendly	


Mixes data / 
presentation markup	


	

Becomes messy	




Schema.org	  and	  the	  
FB	  Open	  Graph	  Protocol	  







schema.org	  /	  Microdata	  example	  

<h1>Pirates of the Carribean: On Stranger Tides (2011)</h1>!
Jack Sparrow and Barbossa embark on a quest to find the 
elusive fountain!
 of youth, only to discover that Blackbeard and his daughter 
are after it too.!
!
Director: Rob Marshall!
Writers: Ted Elliott, Terry Rossio, and 7 more credits!
Stars: Johnny Depp, Penelope Cruz, Ian McShane!
8/10 stars from 200 users. Reviews: 50.!



schema.org	  /	  Microdata	  example	  



schema.org	  

•  Defines	  
– a	  number	  of	  types	  (e.g,	  person),	  organized	  in	  an	  
inheritance	  hierarchy	  

– a	  number	  of	  proper6es	  (e.g.,	  name)	  

•  Extension	  mechanisms	  to	  extend	  the	  schemas	  
•  OWL	  representa6on:	  
hVp://schema.org/docs/schemaorg.owl	  

•  hVp://schema.rdfs.org/index.html	  
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Readings	  
•  Heath,	  Bizer:	  Linked	  Data:	  Evolving	  the	  Web	  into	  a	  Global	  

Data	  Space	  (Chapter	  5)	  
hVp://linkeddatabook.com/edi6ons/1.0/	  

•  Web	  Data	  Commons.	  
hVp://webdatacommons.org/	  

•  Mika,	  PoVer:	  Metadata	  Sta6s6cs	  for	  a	  Large	  Web	  Corpus	  
hVp://events.linkeddata.org/ldow2012/papers/ldow2012-‐
inv-‐paper-‐1.pdf	  

•  Schema.org	  Tutorial:	  hVp://schema.org/docs/gs.html	  
•  Open	  Graph	  Protocol:	  	  

hVp://ogp.me/	  
	  



HOMEWORK	  8	  
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hVp://www.infosci.cornell.edu/Courses/
info4302/2012fa/homeworks.php#hw8	  
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