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COLLABORATION
IN KNOWLEDGE ENGINEERING

Let'sdo it together!



KNOWLEDGE ENGINEERING

Anengineering disciplinethat involvesintegratingknowledgeintocomputersystemsin 

order to solvecomplexproblemsnormallyrequiringa high levelof humanexpertise

(Feigenbaum& McCorduck, 1983)



WHY DOES IT MATTER?

o We already knowsomeKnowledge 

Representationmethods: knowledge

graphsin RDF, rulesin SWRL/SHACL, 
ontologiesin OWL, é

o Why do we needsomethingmore?

o Why do we needthislecture?



CATALOGUS PROFESSORUM LIPSIENSIUM
Professors at the University of 

Leipzig ðtheir life and work 

(link)

https://research.uni-leipzig.de/catalogus-professorum-lipsiensium/


WIKIPEDIAYou've probably heard of it 

before...



ICD-11 BY WHOJoint efforts by medics in 

WebProtege



PARADIGM SHIFT

o People want to collaborate

o There is a need for methods and 
tools that work

o It's not only about KRR methods

Past Present

Design KE expertwith domain

expertaccess

KE expertpairedwith domain

expert(s) and community

Population KE expert learnsdomain KE and domain experts

determinethe vocabulary

Evolution KE expertheavily

involved

KEexpertinvolvedin tools

customizationfor domain experts

Toolusers Trainedin Computer

Science

Trainedin DomainSciences

Application 

users

Well understoodgroup Diverseand evolvinggroup

Reuse Well thoughtout Expectthe unexpected

Tablefrom DeborahL. McGuinness(2017), Ontologies for the Modern Age(ISWC 2017Keynote).

https://www.slideshare.net/deborahmcguinness/ontologies-for-the-modern-age-mcguinness-keynote-at-iswc-2017


GROUPKE

Anengineering disciplinethat involvesintegratingknowledgeintocomputersystemsin 

order to solvecomplexproblemsnormallyrequiringa high levelof humanexpertise



GROUPKE

Anengineering processthatinvolvesintegratingknowledgeintocomputersystemsin 

order to solvecomplexproblemsnormallyrequiringa high levelof humanexpertise

done by a group of people



COOPERATIVE?

Problem divided into separate 

fragments done independently

(e.g., Catalogus Professorum

Lipsiensium)



COLLABORATIVE?

A joint involvement of participants for 

the common purpose, although it may 

result from different motivation

(e.g., Wikipedia)



COLLECTIVE?
Done by a group of people, who have 

similar motivations and socio-economic 

interests. Resources are owned by a group

(e.g., ICD-11)



GROUP KE SUMMARY



NEED FOR 
PROPER TOOLS

Domain users are not knowledge 
engineers. They use natural 
language!

But we want something more formal, 
because of validation, reasoning 
and inference tasks.

It's project specific.



Slidefrom Knowledge Graphs courseby prof. Harald Sack& MehwishAlam(openHPI, 2020).

https://open.hpi.de/courses/knowledgegraphs2020


NEED FOR 
PROPER TOOLS

Domain users are not knowledge 
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USE SEMANTICWIKIS! Keepcalmand share

knowledge!



WIKIS ARE 
USABLE, BUT...







WIKI



WIKI + SEMANTICS



WIKI + SEMANTICS= SEMANTICWIKIS



SEMANTICWIKISAND ONTOLOGIESTheylikeeachother!



ANNOTATIONS
VS
OWL

The semanticsof annotationare mappedto the OWL:

o NormalpagesŸ Individuals

o PropertiesŸ OWL properties

o CategoriesŸ Classes

o PropertyvaluesŸ Literalsor individuals



Slidefrom Knowledge Graphs courseby prof. Harald Sack& MehwishAlam(openHPI, 2020).

https://open.hpi.de/courses/knowledgegraphs2020
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DOMAINONTOLOGYðA SEMANTICBACKBONE



TASKONTOLOGYðA BASEFOR REASONING



SEMANTICWIKIS Thereismorethanone!



SEMANTICWIKISTHEN

o 2004: first semanticwiki (Platypus)

o 2005-2006: "SemanticWiki explosion"

o Simple SemanticWikis:
o Markupextendedwith RDF-liketriples

o One pageðone conceptðone subject

o SemanticData Wikis:
o Builtfrom scratchto handle semanticdata (e.g., dedicatededitors, insteadof plain texteditor)

o No redundancy(in Simple wikisthe knowledgeisoftenin the text and the externaltriple store)

o Structureof the page layout isrestricted

o SemanticKnowledge Wikis:
o Somethingmorethantriples(thistype isnot disjointwith the others)

o Richknowledgerepresentationand verificationmethods



SEMANTICWIKISNOW

o SemanticMediaWiki

o KnowWE

o OntoWiki

o Loki



SEMANTICMEDIAWIKI
o MediaWiki(e.g., Wikipedia) + SMW plugin

o Extended MediaWikimarkup:
[[ Category:City ]]
[[ Is capital of::United Kingdom]]
[[Has population ::7,421,328]]

o Storage in MediaWikirelationaldatabaseor any
TripleStore

o RDF, OWL and SPARQL support

o Multipleformats: media, plaintext, annotations, 
business processes, UML classdiagrams

o Underlyingontology(categoriesand relations 
hierarchy; possibilityto defineobjecttypesfor 
properties)

o Unitsconversion(seethe Factsbox)

https://www.semantic-mediawiki.org/

https://www.semantic-mediawiki.org/


SEMANTICMEDIAWIKI

o #ask queries:
{{#ask:
[[ Category:City ]]
[[ Located in::United Kingdom]]
|? Population
}}

o #ask queriescanbe usedto define
concepts(e.g., UK City definedby the 
queryabove)

o Supportfor multipleresults
representation



KNOWWE

o Part of the Open-sourceDiagnostic
Platform (https://www.d3web.de/)

o A decisionsupportsystemthatmixes
knowledgeon differentformalization
levels

o Media, plaintext, annotations, 
productionrules, decisiontrees, 
decisiontables, flowcharts, set-covering
models

o Doesnot havea genericannotation
mechanism. It usesmarkupand editors
createdfor specificusecaseto reduce
the complexityfor domainexperts

https://www.d3web.de/


KNOWWE

o Storage in relational database

o Support for RDF, OWL and SPARQL
Custom support for domain-specific 
standards

o Continuous Integration: automatic 
tests, current state visualisation, stable 
version available at any time

o It isusedonlyfor the development. 
Knowledgeisextractedfor productio
n systems



ONTOWIKI

o http://ontowiki.net/

o Aninterfacefor arbitrary RDF/OWLdatasets. 
Possibilityto accessthemwithoutdeepontology
engineering knowledge

o Basedon the pOWLeditor. No text pageswith 
markup. Dedicatedformsthatstructurethe 
knowledge

o RDF, OWL and SPARQL support. Useswell-establised
vocabularies(SKOS, FOAF, é)

o Storage in a relationaldatabaseor anytriple store

http://ontowiki.net/


ONTOWIKI
o LightweightHTML5-based version for mobile phones

o Usedin the wild for speciesclassificationin 
theCaucasianSpidersprojecthttps://caucasus-
spiders.info/

https://caucasus-spiders.info/


LOKI SemanticWiki born in Kraków



LOKI = DOKUWIKI+ PROLOG

o https://loki.re/

o SMW-like markup

o Knowledge storage in Prolog files

o Strong reasoning capabilites

o Many knowledge representations

Annotation : [[ category:city ]]
RDF triple : : city:london rdf:type : city .
Prolog statement : wiki_category (' city:london ',' city ').

Annotation : [[ capitalOf :: country:england ]]
RDF triple : : city:london : capitalOf : country:england .
Prolog statement : wiki_relation (' city:london ',' capitalOf ',' country:england ').

Annotation : [[ name:=London]]
RDF triple : : city:london : name 'London' .
Prolog statement : wiki_attribute (' city:london ',' name','London').

https://loki.re/


EXPERTS ARE
THE EXPERTS
Loki is developed to support

domain experts in collaborative KE setting


