
Serving Linked Data 

Principles – Solutions - ClioPatria 



Four rules of Linked Data 

1. Use URIs to identify things (Resources). 
 

2. Use HTTP URIs so that these things can be referred to and 
looked up ("dereference") by people and user agents 
 

3. Provide useful information (i.e., a structured description - 
metadata) about the thing when its URI is dereferenced. 
 

4. Include links to other, related URIs in the exposed data to 
improve discovery of other related information on the 
Web. 

www.w3.org/DesignIssues/LinkedData.html‎ 



So that means that 

When I ask for a URI 

 

dbpedia:Amsterdam 

 

I want some data back, describing that resource 

  



Content negotiation 

Reply based on preference expressed in HTTP request 
response header (Accept:) 

 

GET /resource/Amsterdam HTTP/1.1 
 
Host: dbpedia.org 
 
Accept: text/html;q=0.5, application/rdf+xml 

I’m ok with HTML… …but I really prefer RDF 



text/html 
body onload="init();" about="dbpedia:Amsterdam"> 

    <div id="header"> 

      <div id="hd_l"> 

   <h1 id="title">About: <a href="dbpedia:Amsterdam">Amsterdam</a></h1> 

        <div id="homelink"> 

          <!--?vsp if (white_page = 0) http (txt); ?--> 

        </div> 

 <div class="page-resource-uri"> 

     An Entity of Type : <a href="http://dbpedia.org/ontology/City">city</a>,  

     from Named Graph : <a href="http://dbpedia.org">http://dbpedia.org</a>,  

     within Data Space : <a href="http://dbpedia.org">dbpedia.org</a> 

        </div> 

      </div> <!-- hd_l --> 

      <div id="hd_r"> 

   <a href="http://wiki.dbpedia.org/Imprint" title="About DBpedia"> 

       <img src="/statics/dbpedia_logo.png" height="64" alt="About DBpedia"/> 

        </a> 

      </div> <!-- hd_r --> 

    </div> <!-- header --> 

    <div id="content"> 

 

      <p>Amsterdam is de hoofdstad en grootste gemeente van Nederland. De stad, in het Amsterdams ook Mokum genoemd, ligt 
in de provincie Noord-Holland, aan de monding van de Amstel en aan het IJ. De naam van de stad komt van de ligging bij een 
in de 13e eeuw aangelegde dam in de Amstel. De plaats kreeg stadsrechten rond 1300 en groeide tot één van de grootste 
handelssteden ter wereld in de Gouden Eeuw.</p> 



text/html 



application/rdf+xml 
<rdf:Description rdf:about="dbpedia:Amsterdam">    <rdf:type 

rdf:resource="http://schema.org/City" />    

  <rdf:type rdf:resource="http://dbpedia.org/ontology/City" />     

 <rdf:type rdf:resource= 
"http://dbpedia.org/class/yago/GeoclassCapitalOfAPoliticalEntity" />    
<rdf:type rdf:resource="http://dbpedia.org/ontology/Place" />    <rdf:type 
rdf:resource="http://dbpedia.org/class/yago/CitiesInTheNetherlands" />    
<rdf:type 
rdf:resource="http://dbpedia.org/class/yago/PortCitiesAndTownsInTheNet
herlands" />     

 <rdf:type rdf:resource= 
"http://dbpedia.org/class/yago/PortCitiesAndTownsOfTheNorthSea" />     

 <rdf:type rdf:resource= 
"http://umbel.org/umbel/rc/Location_Underspecified" />     

 <rdf:type rdf:resource="http://dbpedia.org/ontology/Settlement" /> 

… 



application/x-turtle 

<dbpedia:Amsterdam> <dbprop:/subdivisionName> "Amsterdam"@en . 

 <dbprop:/aprSun> "183"^^<http://www.w3.org/2001/XMLSchema#int> . 

         <http://www.w3.org/2000/01/rdf-schema#comment> "Amsterdam \u2013 najwi\u0119ksze miasto Holandii i jej 
stolica konstytucyjna. Wszystkie instytucje rz\u0105dowe …."@pl . 

   <http://dbpedia.org/ontology/timeZone> <dbpedia:Central_European_Summer_Time> . 

   <http://xmlns.com/foaf/0.1/name> "Amsterdam"@en . 

   <http://www.georss.org/georss/point> "52.37305555555555 4.892222222222222"@en . 

   <dbprop:/yearSun> "1662"^^<http://www.w3.org/2001/XMLSchema#int> . 

   <http://dbpedia.org/ontology/leaderTitle> "Secretary"@en . 

 

…. 

 

 



What actually should happen 

GET /resource/Amsterdam HTTP/1.1 
 
Host: dbpedia.org 
 
Accept: text/html;q=0.5, application/rdf+xml 

HTTP/1.1 303 See Other 
 
Location: http://dbpedia.org/data/Amsterdam 
 
Vary: Accept 

GET /data/Amsterdam HTTP/1.1 
 
Host: dbpedia.org 
 
Accept: text/html;q=0.5, application/rdf+xml 

HTTP/1.1 200 OK 
Content-Type: application/rdf+xml;charset=utf-8 
 
<?xml version="1.0"?> 
<rdf:RDF 
    xmlns:units="http://dbpedia.org/units/" 
    xmlns:foaf="http://xmlns.com/foaf/0.1/" 
    xmlns:geon="http://www.geonames.org/ontology#" 
    xmlns:rdfs="http://www.w3.org/2000/01/rdf-
schema#" 



The Treachery of Documents 

Ceci n'est pas Shanghai 

http://en.wikipedia.org/wiki/Shanghai 



http://dbpedia.org/page/Shanghai 

Ceci n'est pas Shanghai 



http://farm1.staticflickr.com/225/474369474_b3f250bace.jpg 

Ceci n'est pas Shanghai  photo: Flickr/Keith Marshall 



Information Resource  vs  non-Information resource 

http://dbpedia.org/page/Shanghai 

dbpedia:Shanghai 

http://en.wikipedia.org/wiki/Shanghai 

http://farm1.staticflickr.com/225/474369474_b3f250bace.jpg 



HTTP/1.1 303 
Location: http://example.org/victor.rdf 

Countermeasure: 303 redirect 

GET http://example.org/victor 

http://example.org/victor.html 
http://example.org/victor.rdf 

Accept: text/html;q=0.5, application/rdf+xml 

GET http://example.org/victor.rdf 

1 

2 



Countermeasure: hash URIs 

  

http://example.org/people#victor 

http://example.org/people 

Server ignores the fragment identifier 
and delivers the description 



Hash vs. 303 

303 require two HTTP requests 

Hash retrieves entire document 

 

 
Hash better for smaller 
datasets and vocabularies 

303 better for  
larger datasets 



Which part of the graph? 

Concise bounded description 

  This notion is also known as "the bnode-
closure of a resource“  

 

Symmetric Concise bounded description 

 is similar to cbd, but includes triples with both 
URI as subject and object. 

Dereferenced 
URI 

Dereferenced 
URI 



CBD vs SCBD 

dbpedia:Amsterdam  dbprop:subdivisionName "Amsterdam"@en . 
   dbprop:aprSun "183"^^<http://www.w3.org/2001/XMLSchema#int> . 
   dbprop:timeZone dbpedia:Central_European_Sumer_Time . 
   foaf:name "Amsterdam"@en . 
   georss:point>"52.37305555555555 4.892222222222222"@en . 
   dbprop:leaderTitle "Secretary"@en . 

dbpedia:Johan_Cruyff dbpedia-owl:birthPlace  dbpedia:Amsterdam ; 
  dbpprop:cityofbirth dbpedia:Amsterdam . 
dbpedia:Heineken_International dbpprop:location dbpedia:Amsterdam . 



Publishing Linked Data 



Recipes for publishing Linked Data 

1. Serving Linked Data as Static RDF/XML Files 

2. Serving Linked Data as RDF Embedded in HTML Files 

3. Serving RDF and HTML with Custom Server-Side Scripts 

4. Serving Linked Data from Relational Databases 

5. Serving Linked Data by Wrapping Existing Application or Web APIs 

6. Serving Linked Data from RDF Triple Stores 

Tom Heath, Chris Bizer http://linkeddatabook.com/ 



1. Serving Linked Data as Static RDF/XML Files 

• “Just” host a .rdf file on your server, describing 
all of your RDF 

– Include correct MIME type 



2. Serving Linked Data as RDF 
Embedded in HTML Files (RDFa) 

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

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML+RDFa 1.0//EN" 

    "http://www.w3.org/MarkUp/DTD/xhtml-rdfa-1.dtd"> 

<html xmlns="http://www.w3.org/1999/xhtml" 

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

    xmlns:dc="http://purl.org/dc/elements/1.1/" 

    version="XHTML+RDFa 1.0" xml:lang="en"> 

  <head> 

    <title>John's Home Page</title> 

    <base href="http://example.org/john-d/" /> 

    <meta property="dc:creator" content="Jonathan Doe" /> 

    <link rel="foaf:primaryTopic" href="http://example.org/john-d/#me" /> 

  </head> 

  <body about="http://example.org/john-d/#me"> 

    <h1>John's Home Page</h1> 

    <p>My name is <span property="foaf:nick">John D</span> and I like 

      <a href="http://www.neubauten.org/" rel="foaf:interest" 

        xml:lang="de">Einstürzende Neubauten</a>. 

    </p> 

</body> 

</html> 

 

 



3. Serving RDF and HTML with Custom 
Server-Side Scripts 

Data 

Scripts serving 
RDF 

Scripts serving 
html web pages 

Client request 

Content negotiation script 

• PHP (ARC)  

• Any other server-
side scripting 
language 

 

 



4.  Serving Linked Data from Relational Databases 

Some software mapping 
relational database 
tables to triples 

 

D2R, Triplify, Virtuoso 

Tom Heath, Chris Bizer http://linkeddatabook.com/ 

D2R 



5. Serving Linked Data by Wrapping Existing 
Application or Web APIs 



 6. Serving Linked Data from RDF Triple Stores 

Sesame 

Virtuoso 

Apache Jena 
Fuseki 

OWLIM 

 

 

4Store  

 

 

ClioPatria 

Triple store 

HTTP server 

SPARQL endpoint 
Linked Data 

Interface 

Triple Logic 

Client request 

Pubby 



Apache Jena 

http://jena.apache.org/about_jena/architecture.html 



Elements of a Linked Open Data Stack 



ClioPatria 



Next  few slides by Jan Wielemaker 



 



CPACKs 

• Amalgame for vocabulary alignment 

• XMLRDF for converting XML to RDF 

• Prepackaged data and metadata sets  

– Provenance, SKOS, etc. 

• UI packages 

– For specific web applications 



ClioPatria model 



RDF in SWI-Prolog 



RDF/3 predicate 



More predicates 

 

 rdf_load(FileOrURI). 

rdf_assert(Subject, Predicate, Object). 

rdf_retractall(S,P,O). 



ClioPatria UI 



Statistics: Named Graphs 
 

 



Statistics: predicates in a Named Graph 



Local view of a resource 

 



Get external RDF data from the Linked Data Cloud 



 



So let’s get our RDF in a triple store! 


