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Wikis are great 

  Enable new scale of human collaboration 

  Everyone can read 
  Everyone can write 
  Everyone gets aggregated 
  Everyone is accountable for everything 

  But some things are better left to machines… 

2	



Institut AIFB 3 22.06.2010                           Semantic MediaWiki 

 

edit 
wow. I can change the web. 
let’s write an encycolpedia! 
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Wikis are great 

  Enable new scale of human collaboration 

  Everyone can read 
  Everyone can write 
  Everyone gets aggregated 
  Everyone is accountable for everything 

  But how are semantic wikis different? 

4	

Semantic 

+ computer v 
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edit 

Country 

edit 

edit 

Birthdate = 
1 April 1946 

edit 

City 
Population = 

745,514 
Area = 39 km2 

edit 

capital 

mayor 
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edit edit edit 

edit edit edit 

May 27 1994, Tim Berners-Lee, Keynote at WWW1  
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What humans are good at 
  Understanding 
  “Why” 
  Tacit knowledge 
  Stories 
  Following hunches 
  Checking external refs 

What machines are good at 
  Executing 
  Facts and figures 
  Explicit knowledge 
  Keeping track and logs 
  Analyzing big style 
  Calling web services 
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Universal	Access	to	
All	Knowledge	
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What Wikipedia knows 

  Wikipedia has articles about… 
  … all cities 
  … their populations 
  … their mayors 

 So can I ask for a list of the world’s ten largest cities with a 
female mayor? 
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Let’s see what happens… 
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WIKIPEDIA’S ANSWER: LISTS 
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COMPUTERS ARE STUPID 

24	
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What humans see 
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What humans see 

Karlsruhe 
  ... has a population of 285,812 
  ... is located in Germany 
  ... was founded in 1715 
  ... has mayor Heinz Fenrich 
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What computers see 
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What computers see 

Karlsruhe 
  ... 285,812 
  ... Germany 
  ... 1715 
  ... Heinz Fenrich 
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COMPUTERS DON‘T MAKE 
CONNECTIONS 
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COMPUTERS NEED OUR HELP 

30	
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Ontology 

  A heavily overloaded term  
  with several different meanings  
  in different disciplines: 

ü  Philosophy 
ü  Linguistics 
ü  Computer Science)  
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Ontology - Philosophy 

  Ontology  deals with the nature and organisation 
of reality  (Aristotele) 

  Tries to answer the questions:  
   What characterizes being?  
   What is being? 
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Ontology - Linguistics 

  a concept, is the mediator that relates the symbol to its 
object 

Concept of  
TANK activates 

Referent 

Relates to 

Stands for 

"Semiotic triangle" 

Symbol 
"Tank" 
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Ontology - Computer Science 

  Rudi Studer(98) 
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A Semantic continuum 

  Further to the right: 
  ･ Less ambiguity  
  ･ Better inter-operation  
  ･ More robust  
  ･ More difficult 
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Basic terms 

  Individuals  
-  objects in the domain  

 of interest 

  Properties  
-  binary relations on  

 individuals 

  Classes  
-  (concepts) sets that  

 contain individuals 
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Structure of an Ontology 

  Ontologies typically have two distinct components: 
  Names for important concepts in the domain 

  Elephant is a concept whose members are a kind of animal 
  Herbivore is a concept whose members are exactly those animals 

who eat only plants or parts of plants  
  Adult_Elephant is a concept whose members are exactly those 

elephants whose age is greater than 20 years 
  Background knowledge/constraints on the domain 

  Adult_Elephants weigh at least 2,000 kg 
  All Elephants are either African_Elephants or Indian_Elephants 
  No individual can be both a Herbivore and a Carnivore 



Institut AIFB 38 22.06.2010                           Semantic MediaWiki 

 

Ontology Languages 

  There are a wide variety of languages for 
“Explicit Specification” 

  Graphical Notations 
  Semantic Networks 
  Topic Maps 
  UML  
  RDF 
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Ontology Languages 

  There are a wide variety of languages for 
“Explicit Specification” 

  Graphical Notations 
  Semantic Networks 
  Topic Maps 
  UML  
  RDF 

  Logic Based 
  Description Logics 
  Rules 
  First Order Logic 
  Conceptual Graphs 
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Requirements for Ontology 
Languages 
  Ontology languages allow users to write explicit, 
formal conceptualizations of domain models 

  The main requirements are: 
  a well-defined syntax  
  efficient reasoning support  
  a formal semantics  
  sufficient expressive power  
  convenience of expression 
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Tradeoff between Expressive 
Power and Efficient Reasoning 
Support 
  The richer the language is, the more inefficient the 
reasoning support becomes 

  Sometimes it crosses the border of 
noncomputability 

  We need a compromise: 
  A language supported by reasonably efficient reasoners  
  A language that can express large classes of ontologies 
and knowledge. 



Institut AIFB – Angewandte Informatik und Formale Beschreibungsverfahren 
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Linked data basic notions 
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  see 
http://linkeddatabook.com/editions/1.0/ 

https://en.wikipedia.org/wiki/RDFa 
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RDF 

  RDF stands for Resource Description Framework 
  It is a W3C Recommendation 

http://www.w3.org/RDF 
  RDF is a graphical formalism ( + XML syntax + 
semantics) 

  for representing metadata 
  for describing the semantics of information in a 
machine- accessible way 

  Provides a simple data model based on triples. 
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The RDF Data Model 

  Statements are <subject, predicate, object> triples: 
   <Sean,hasColleague,Ian> 

  Can be represented as a graph: 

  Statements describe properties of resources 
  A resource is any object that can be pointed to by a URI: 

  The generic set of all names/addresses that are short strings that 
refer to resources 

  a document, a picture, a paragraph on the Web, http://
www.cs.man.ac.uk/index.html, a book in the library, a real person 
(?), isbn://0141184280 

  Properties themselves are also resources (URIs) 

Sean Ian 
hasColleague 
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Linking Statements 

  The subject of one statement can be the object of 
another 

  Such collections of statements form a directed, 
labeled graph 

  Note that the object of a triple can also be a 
“literal” (a string) 

Paol
o Marco hasColleague 

Ilya http://latemar.science.unitn.it 

hasColleague 
hasHomePage 

“Paolo Bouquet” 
hasName 
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RDF Syntax 

  RDF has an XML syntax that has a specific meaning: 
  Every Description element describes a resource 
  Every attribute or nested element inside a Description  

is a property of that Resource 
  We can refer to resources by URIs 

<Description about="some.uri/person/paolo_bouquet"> 
  <hasColleague resource="some.uri/person/marco_ronchetti"/> 
  <hasName rdf:datatype="&xsd;string">Paolo Bouquet</hasName> 
</Description> 
<Description about="some.uri/person/marco_ronchetti"> 
  <o:hasHomePage>http://latemar.science.unitn.it</o:hasHomePage> 
</Description> 
<Description about="some.uri/person/fausto_giunchiglia"> 
  <o:hasColleague resource="some.uri/person/fausto_giunchiglia"/> 
</Description> 
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What does RDF give us? 

  A mechanism for annotating data and resources. 
  Single (simple) data model. 
  Syntactic consistency between names (URIs).  
  Low level integration of data.  
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RDF(S): RDF Schema 

  RDF gives a formalism for meta data annotation, and a way to write it 
down in XML, but it does not give any special meaning to vocabulary 
such as subClassOf or type 

  Interpretation is an arbitrary binary relation 
  RDF Schema extends RDF with a schema vocabulary that allows you to 

define basic vocabulary terms and the relations between those terms 
  Class, type, subClassOf,  
  Property, subPropertyOf, range, domain 

  it gives “extra meaning” to particular RDF predicates and resources 
  this “extra meaning”, or semantics, specifies how a term should be 

interpreted 
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RDF(S) Examples 

  RDF Schema terms (just a few examples): 
  Class; Property 
  type; subClassOf 
  range; domain 

  These terms are the RDF Schema building blocks 
(constructors) used to create vocabularies: 

  <Person,type,Class> 
  <hasColleague,type,Property> 
  <Professor,subClassOf,Person> 
  <Carole,type,Professor> 
  <hasColleague,range,Person> 
  <hasColleague,domain,Person> 
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RDF/RDF(S) “Liberality” 

  No distinction between classes and instances (individuals) 
<Species,type,Class> 
<Lion,type,Species> 
<Leo,type,Lion> 

  Properties can themselves have properties 
<hasDaughter,subPropertyOf,hasChild> 
<hasDaughter,type,familyProperty> 

  No distinction between language constructors and ontology 
vocabulary, so constructors can be applied to themselves/
each other 
<type,range,Class> 
<Property,type,Class> 
<type,subPropertyOf,subClassOf> 
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What does RDF(S) give us? 

  Ability to use simple schema/vocabularies when 
describing our resources. 

  Consistent vocabulary use and sharing. 
  Simple inference 
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Problems with RDF(S) 
  RDF(S) is too weak to describe resources in 
sufficient detail 

  No localised range and domain constraints 
  Can’t say that the range of hasChild is Person when applied 
to Persons and Elephant when applied to Elephants 

  No existence/cardinality constraints 
  Can’t say that all instances of Person have a mother that is 
also a Person, or that Persons have exactly 2 parents 

  No transitive, inverse or symmetrical properties 
  Can’t say that isPartOf is a transitive property, that hasPart is 
the inverse of isPartOf or that touches is symmetrical 

  Difficult to provide reasoning support 
  No “native” reasoners for non-standard semantics 
  May be possible to reason via FO axiomatisation 
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Solution 

  Extend RDF(S) with a language that has the 
following desirable features identified for Web 
Ontology Language 

  Extends existing Web standards  
  Such as XML, RDF, RDFS 

  Easy to understand and use 
  Should be based on familiar KR idioms 

  Of “adequate” expressive power 
  Formally specified  

  Possible to provide automated reasoning support 

  That language is OWL. 
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Is RDF(S) enough? 

OWL 

Integration 

RDF(S) 

RDF 

XML 

Annotation 

Integration 

Inference 
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Reasoning About Knowledge  
in Ontology Languages 
  Class membership  

  If x is an instance of a class C, and C is a subclass of D, then we 
can infer that x is an instance of D 

  Equivalence of classes  
  If class A is equivalent to class B, and class B is equivalent to class 

C, then A is equivalent to C, too 
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Reasoning About Knowledge  
in Ontology Languages (2) 

  Consistency 
  X instance of classes A and B, but A and B are 
disjoint 

  This is an indication of an error in the ontology 
  Classification 

  Certain property-value pairs are a sufficient 
condition for membership in a class A; if an 
individual x satisfies such conditions, we can 
conclude that x must be an instance of A 
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Uses for Reasoning  

  Reasoning support is important for 
  checking the consistency of the ontology and the knowledge 
  checking for unintended relationships between classes 
  automatically classifying instances in classes 

  Checks like the preceding ones are valuable for  
  designing large ontologies, where multiple authors are involved 
  integrating and sharing ontologies from various sources 
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Part 2 

=> Go To QWWQ 
 
=> Come back here for introduction to Semantic Wikis 
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Context:  Social Web, Semantic Web, and 
Semantic Wikis 

60 

In
cr

ea
sin

g 
Da

ta
 In

te
rc

on
ne

ct
io

n 

Increasing Social Interconnection 

File servers 

Databases 

Twine/T2 
Evri 

Amazon  
Reviews 

Thesauri 

Web sites 

Search 
Engines 

Content Portals 

Ontologies 

Expert Systems 

Semantic  
Desktops 

Wikipedia 

FaceBook 

Facebook 
OpenGraph Semantic 

Wikis 

Freebase 

Prediction Markets 

Ning 

Linked Data 

Software 
Agents 

PIMs 

Blogs 

Schema Integration 

Based on a diagram by Nova Spivak,  
Radar Networks 

Twitter 
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A Range of Semantic Wiki Platforms 

KiWi – Knowledge in a 
Wiki 

  Knoodl – Semantic 
Collaboration tool and 
application platform 

  Freebase - Collaborative 
platform for almanac data 
by Metaweb 
OntoWiki 
PhpWiki 

  Semantic MediaWiki - an 
extension to MediaWiki that 
turns it into a semantic wiki 
(and SMW extensions) 
TikiWiki - CMS/Groupware 
integrates Semantic links as 
a core feature 

  Wikidsmart - adds 
semantics to Confluence 
(from zAgile) 

61 61 
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62	

Karlsruhe is a city in 

[[Germany]]. [[Country::Germany]]. 

Subject	 Predicate	 Object	

Karlsruhe 

Karlsruhe	

Germany 

Germany	

Country 

Country	

Karlsruhe	 Heinz	Fenrich	Mayor	

Heinz	Fenrich	 Male	Gender	



Institut AIFB 63 22.06.2010                           Semantic MediaWiki 

 

{{#ask: 

   [[Category:City]] 
   [[located in:: 

      Baden-Württermberg]] 
 | format=barchart 

 | ?population 

}}  
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External data reuse 

Export formats 
  RDF/XML 
  SPARQL 
  RDFa 
  CSV 
  JSON 
  iCal 
  vCard 
  Bibtex 

64	
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External data reuse 

  Computer understands wiki content 
  Knowledge based applications 

  A number of export formats 
  RDF/XML, SPARQL, RDFa, CSV, JSON, iCal, vCard, 

Bibtex, ... 

  RDF APIs in programming languages 
  Java, JavaScript, C/C++, Python, Ruby, Haskell, .Net, PHP, 

Common Lisp, Prolog, … 

  Standards based 
  URIs, XML, RDF, OWL, SPARQL, … 
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Test wiki 

  Go to http://sandbox.semantic-mediawiki.org/wiki/
Main_Page 

  Click on log in and then on “Create an account” 



Institut AIFB 68 22.06.2010                           Semantic MediaWiki 

 

Editing the wiki 

  Go to your own page 
(page with your name) 

  Click on “edit” 
  Try to add or change text  
  You can cancel anytime, 

preview (just for you), or 
save the changes so that 
everyone can see them 
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Slide 69 

Overview of semantic markup 

  To add a page P to category C type [[Category:C]] on page 
P 

  To make a typed link of type R from page P1 to page P2 
type [[R::P2]] on page P1 

  To state the value V of an attribute A on page P type 
[[A::V]] on page P 

  Example:   



Institut AIFB 70 22.06.2010                           Semantic MediaWiki 

 

Data values and types 

  Attributes like [[birthdate::February 27 1978]] or [[population::
3,635,389]] must know the type of the value 

  This is done by adding [[has type::T]] on the page of the 
attribute 

  Available, predefined types: 

  Page 
  String 

Number 
Boolean 

  Date 
  Text 
  Code 

Temperature 

  Telephone number 
Record 

  URL 
  Email 

Annotation URI 
Geographic coordinate (S Maps) 
Enumeration 
Custom units 
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Add your own information 

  Now add information about yourself 
  For example: nationality, affiliation, age, birthday, hair color, likes… 

  Save or preview 
to see if and how 
the information 
has been 
understood 

  Blue links mean 
there is a page 
about it 

  Red link means 
there is no page 
about it 
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Collaborative ontology engineering 

  There are pages describing categories and properties 
  Informal description 

  Can be discussed 
  Can be edited 

  Extensional descript. 
  List of all instances 
  But: only direct ones 

  Supercategories 
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Slide 73 

Social aspects 

  Task: come up with a vocabulary and the relation between 
the vocabularies for the whole group, using the wiki 

  How to decide which properties and categories are important? 
  How to define the properties or categories? 
  How to ensure high quality data? What does it mean? 
  How to control the wiki knowledge base and its growth? 

  Browse the wiki to see the results and connections 
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Querying the knowledge 
  Go to Special:Ask 
  Enter a query 
  Queries look like this: 

  Conditions on a 
category: 
[[Category:X]] 

  Conditions on a 
property: [[R::X]] 

  Property conditions 
can be ranges, 
[[R::>X]], [[R::<X]] 

  Property conditions: 
any value [[R::+]] 

  Print statements: ?R 
  Examples follow 
  See also online docs 
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Query examples 

  [[population::>1,000,000]] anything with a population of 
over a Million 

  [[located in::Korea]] anything that is located in Korea 
  [[affiliation::+]] anything that has any stated affiliation 
  [[Category:Tutor]] all tutors 
  [[Category:Tutor||Student]] all tutors or students (logical or) 
  [[Category:Tutor]] [[Category:Student]] everyone who is 

both 
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Querying and social aspects 

  Querying can only be done on aligned vocabularies 
  If half of the people use “affiliation” and the other half “works for” 

you cannot query the knowledge easily 

  Inside SMW, information integration usually happens with 
social tools, not with technology 

  Gardening tools can help with aligning vocabularies, but not 
replace them 

  Tools that allow you to rename a property throughout the wiki 
  Or to join two different names 
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Querying the wiki 

{{#ask: 
 [[Category:City]] 
 [[Mayor.Gender::Female]] 
| sort=Population 
}} 
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Querying the wiki 

{{#ask: 
 [[Category:Country]] 
 [[Continent::North America]] 
|?Population 
}} 
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Result rendering 
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Querying the wiki 

{{#ask: 
 [[Category:Country]] 
 [[Continent::North America]] 
|?Population 
|format=piechart 
}} 
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Pie chart 
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Querying the wiki 

{{#ask: 
 [[Category:Country]] 
 [[Continent::North America]] 
|?Population 
|format=barchart 
}} 
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Bar chart 


