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experience, context, value applied to a message

understanding patterns
(principles: how to?)

a message meant to change the receivers perception

understanding relations
(description: what?)

collective application of knowledge in context

understanding principles
(why?, what is best?, doing things right)

discrete objective facts about event

DIKW Pyramid, Ackoff 1989 [1]

evaluated understanding

information enriched with semantics

in usable form

raw characters and symbols

future
novelty

past
experience

Knowledge Mining
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● Data is raw. 

● It simply exists and has no significance beyond its 
existence (in and of itself). 

● It can exist in any form, usable or not. 

Data
Information Service Engineering - Lecture 6 Putting it All Together - 6.2 Knowledge Mining and Information Extraction
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Information 
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● Information is data that has been given meaning by 
way of relational connection.

● This "meaning" can be useful, but does not have to be. 

● Information is contained in descriptions, answers to 
questions that begin with such words as who, what, 
when, where, and how many
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Knowledge
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● Knowledge is the appropriate collection of information, such 
that it's intent is to be useful. 

● Understanding is a continuum that leads from data, through 
information and knowledge, and ultimately to wisdom

● Data transforms to information by convention, information to 
knowledge by cognition, and knowledge to wisdom by 
contemplation
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Knowledge Mining
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● How do we transform data into knowledge? 
1. Collect Data 
2. Organize Data 
3. Analyze Data

Visualization
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Linked Data Drivcen Web Applications
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Famous Infographics by Charles Minard (1781-1870)
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A Picture is worth a 1000 words
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● Pictures have been used to convey 
information long before the development of 
writing

● A single picture can be processed 
(“understood”) much faster than a (linear) 
text page 

● Human perception is processing in parallel, 
text analysis is limited by the sequential 
process of reading

https://commons.wikimedia.org/wiki/File%3AA_picture_is_worth_a_thousand_words.jpg 

https://commons.wikimedia.org/wiki/File%3AA_picture_is_worth_a_thousand_words.jpg
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Information Visualization 
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● Information Visualization is the study of (interactive) visual 
representations of abstract data to reinforce human cognition

● Information graphics or infographics are graphic visual representations of 
information, data or knowledge intended to present information quickly 
and clearly

○ a static form of information visualization

○ aims to emphasize specific findings gained from the visualized  data 

○ Mandatory precondition: Data Analysis
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Quick Data Visualization Example
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SPARQL

e.g. via GoogleDoc

● Dataset: DBpedia

● Task: 
Draw a map chart which indicates the number of soccer players per country
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Quick Data Visualization Example
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● SPARQL Query:

○ Country and Number of soccerplayers per country

■ ?s rdf:type dbo:SoccerPlayer .

■ ?s dbo:birthPlace ?birthplace .

■ ?birthplace dbo:country ?country .

■ ?country rdf:type dbo:Country .

■ ?country rdfs:label ?countryLabel 

■ FILTER (lang(?countryLabel)=”en”)

■ GROUP BY ?countryLabel

■ COUNT(DISTINCT ?s)
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Quick Data Visualization Example
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SPARQL query

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=select+%3Fclabel+%28COUNT+%28DISTINCT+%3Fs%29+as+%3Fcount%29+WHERE+%7B%0D%0A%3Fs+rdf%3Atype+dbo%3ASoccerPlayer+%3B%0D%0A+++dbo%3AbirthPlace+%3Fbirthplace+.%0D%0A%3Fbirthplace+dbo%3Acountry+%3Fcountry+.%0D%0A%3Fcountry+rdf%3Atype+dbo%3ACountry+FILTER+NOT+EXISTS+%7B%3Fcountry+dbp%3AlifeSpan+%3Fd+.%7D.%0D%0A%3Fcountry+rdfs%3Alabel+%3FcountryLabel+FILTER+%28lang%28%3FcountryLabel%29%3D%22en%22%29.%0D%0ABIND+%28STR%28%3FcountryLabel%29+as+%3Fclabel%29%0D%0A%7D+%0D%0AGROUP+BY+%3Fclabel%0D%0AORDER+BY+DESC%28%3Fcount%29&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
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Quick Data Visualization Example
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SPARQL query

GoogleDoc Sheet with Data

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=select+%3Fclabel+%28COUNT+%28DISTINCT+%3Fs%29+as+%3Fcount%29+WHERE+%7B%0D%0A%3Fs+rdf%3Atype+dbo%3ASoccerPlayer+%3B%0D%0A+++dbo%3AbirthPlace+%3Fbirthplace+.%0D%0A%3Fbirthplace+dbo%3Acountry+%3Fcountry+.%0D%0A%3Fcountry+rdf%3Atype+dbo%3ACountry+FILTER+NOT+EXISTS+%7B%3Fcountry+dbp%3AlifeSpan+%3Fd+.%7D.%0D%0A%3Fcountry+rdfs%3Alabel+%3FcountryLabel+FILTER+%28lang%28%3FcountryLabel%29%3D%22en%22%29.%0D%0ABIND+%28STR%28%3FcountryLabel%29+as+%3Fclabel%29%0D%0A%7D+%0D%0AGROUP+BY+%3Fclabel%0D%0AORDER+BY+DESC%28%3Fcount%29&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
https://docs.google.com/spreadsheets/d/11cd0wn5CNTwgs2DtB7AIXvxqjoDdvPlaLc1GyBb6m80/edit?usp=sharing
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Quick Data Visualization Example
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GoogleDoc Sheet with Data

https://docs.google.com/spreadsheets/d/11cd0wn5CNTwgs2DtB7AIXvxqjoDdvPlaLc1GyBb6m80/edit?usp=sharing
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Knowledge Mining and 

Information Extraction II
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Next Lecture...
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Information Service Engineering
6.2 Knowledge Mining and Information Extraction
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Picture References:
● P.8: Charles Minard's map of Napoleon's disastrous Russian campaign of 1812.  

https://en.wikipedia.org/wiki/Charles_Joseph_Minard#/media/File:Minard_map_of_napoleon.png 

● P.9: HiKingArtist, A picture is worth a thousand words, https://commons.wikimedia.org/wiki/File%3AA_picture_is_worth_a_thousand_words.jpg 

● P.17: Sidney Hall, "Noctua, Corvus, Crater, Sextans Uraniæ, Hydra, Felis, Lupus, Centaurus, Antlia Pneumatica, Argo Navis, and Pyxis Nautica", 
plate 32 in Urania's Mirror, a set of celestial cards accompanied by A familiar treatise on astronomy ... (1825)
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https://en.wikipedia.org/wiki/Charles_Joseph_Minard#/media/File:Minard_map_of_napoleon.png
https://commons.wikimedia.org/wiki/File%3AA_picture_is_worth_a_thousand_words.jpg
https://commons.wikimedia.org/wiki/File:Sidney_Hall_-_Urania%27s_Mirror_-_Noctua,_Corvus,_Crater,_Sextans_Urani%C3%A6,_Hydra,_Felis,_Lupus,_Centaurus,_Antlia_Pneumatica,_Argo_Navis,_and_Pyxis_Nautica.jpg
https://commons.wikimedia.org/wiki/File:Sidney_Hall_-_Urania%27s_Mirror_-_Noctua,_Corvus,_Crater,_Sextans_Urani%C3%A6,_Hydra,_Felis,_Lupus,_Centaurus,_Antlia_Pneumatica,_Argo_Navis,_and_Pyxis_Nautica.jpg

