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Framing

2001-2006: Ontologies Thesis

2006-2012: Linked Data Antithesis

Since 2012: Knowledge Graphs & Wikidata Synthesis
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Thesis

Ontologies

2001-2006
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HyperCrash

The Hype: Ontologies will enable Artificial General Intelligence
(it wasn’t quite put that way, but see next slide)

The Crash: They didn’t even come close. 
They didn’t even really get re-used.
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Thesis: Ontologies

Tim Berners-Lee, James Hendler, Ora Lassila: The Semantic 
Web. Scientific American, May 2001.

Agents that seamlessly and ad-hoc interact with structured 
(semantic) data on the Web, solving all kinds of tasks.

Earlier work:
SNOMED CT, 1960s
“Ontology” definition by Gruber, 1993
RDF first draft, 1997
Gene Ontology, 1998
DARPA DAML program, 2000-2006
EU On-To-Knowledge, 2000-2002

DAML+OTK merge into the OWL standard, 2004
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Thesis: the good stuff

• Some ontologies matured during this time and became very 
important, e.g. 
– the Gene Ontology
– SNOMED

• Standards matured
– OWL and RDF, 2004, V2 in 2012
– SPARQL 2008, V2 in 2013

• A very active and diverse community grew to propel semantic 
technologies forward, including strong industry interest.
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Thesis: Ontologies

• “A formal, explicit specification of a shared conceptualization”
• Main vehicle for data integration, sharing, discovery, re-use.

• A key idea is that ontologies are highly re-useable and 
connectable/mappable.

• However ontology development was often very ad-hoc, and 
resulting ontologies were
– hard to understand
– hard to maintain
– hard to re-use
– expensive to produce
– of often very doubtable “quality”
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Ontological Problems

• Large, complex, with little or no internal structure
• Insufficient documentation.
• Non-obvious design choices, unexplained. 
• Laden with ambiguity.

Very difficult to understand what’s going on inside.

9



Semantic Web 20 Years in Finland Jubilee, November 2021

Ontological Problems

10

And this is just looking at the 
class hierarchy!
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Ontological Problems

• Designed for single use case.
• Granularity of representation highly varying.
• Large and monolithic, hard to assess what any change will 

entail.
Very difficult to adapt to a new setting.

Arguably:
• If often seemed easier to make a new ontology from scratch than 

to try understand an existing one and adapt it to your 
requirements.
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Antithesis

Linked Data

2006-2012
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Prelude

A few years later

• Most ontologies were just a mess.
• Hardly any were reused or readily re-useable.

Loudly voiced tenor:

• “Ontologies don’t work”
• “Just scrap them”
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HyperCrash

The Hype: Linked Data will solve all your data management 
problems

The Crash: It didn’t even come close. 
Linked Data didn’t even really get re-used.
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Antithesis: Linked (Open) Data

• Just put your data on the web in RDF format.
• Or at least make it accessible through a SPARQL endpoint.
• And make sure it has plenty of links to other Linked Datasets.

• This will create a network of smart data that will solve all the 
data management problems that ontologies weren’t able to 
solve.

In particular: Very little concern regarding the organization or 
structure (schema) of the graphs, which could have been informed 
by ontologies!
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Linked Data

Number of datasets in the linked data (interconnected) “cloud”.
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Linked Data

2015 (LOD Lab): 
over 37,000,000,000 triples from over 650,000 data documents
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Linked Data
Geoindexed Linked Data – courtesy of Krzysztof Janowicz, 2012

http://stko.geog.ucsb.edu/location_linked_data
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Linked Data Problems
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Linked Data Problems
wd:Q56331940 wdt:P31 wd:Q5 ;

wdt:P1416 wd:Q28942361,
wd:Q63455745 ;

wdt:P856 <https://seco.cs.aalto.fi/u/eahyvone/>,
<https://people.aalto.fi/eero.hyvonen>,
<https://researchportal.helsinki.fi/en/persons/af1ac6a6-d9df-4233-bbd7-

b31017d2c7d5> ;
wdt:P21 wd:Q6581097 ;
wdt:P108 wd:Q300980,

wd:Q28695 ;
wdt:P2038 "Eero_Hyvoenen" ;
wdt:P496 "0000-0003-1695-5840" ;
wdtn:P496 <https://orcid.org/0000-0003-1695-5840> ;
wdt:P1153 "8435405300" ;
wdt:P185 wd:Q59247691 ;
wdt:P106 wd:Q1650915,

wd:Q82594 ;
wdt:P735 wd:Q1295465 ;
wdt:P734 wd:Q27890983 ;
wdt:P27 wd:Q33 ;
wdt:P2671 "/g/1hcnmkm1r" ;
wdtn:P2671 <http://g.co/kg/g/1hcnmkm1r> ;
wdt:P6304 "eero-hyv%C3%B6nen" ;
p:P31 s:Q56331940-7E5C71F5-2C46-4766-BEB3-47256EB2265F .
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Transition

In the early 2010s it dawned on the community that this is not going 
to work.

So what next?
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Synthesis

Knowledge Graphs & Wikidata

since 2012
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HyperCrash

The Hype: Google is doing it!
(Google Knowledge Graph launched 2012)
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Ack: Gartner

July 2021 Gartner Hypecycle
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Google Knowlede Graph
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hasCapital hasNeighborhood



Semantic Web 20 Years in Finland Jubilee, November 2021

Schema (as diagram)
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Country City

District

Area

Currency

Number

hasCapital

hasCurrency

hasPopulation

hasNeighborhood

hasArea

A good schema is critical for ease of reuse
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Re-focus

Knowledge Graphs are like linked data, with
• linking de-emphasized
• openness de-emphasized
• renewed consideration of schema quality
• tighter and central control
• clear transition from academia to industry

Goal is to produce a flexible, extendable, end-user friendly but in 
the end rather tightly controlled repository of integrated, re-useable 
data.

<insert a ton of Eero’s work>
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Wikidata

Started 2012 at Wikimedia Deutschland, with funding by Google, 
Yandex, Allen Institute for AI.

Crowdsourced knowledge graph, 
like Wikipedia is a crowdsourced encyclopedia.

Wikibase Software, Mediawiki interface. 

Constrains graph shapes wrt. context information, references, 
datatype use. 
Otherwise crowdsourced.
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Wikidata
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https://www.wikidata.org/wiki/Q56331940

https://www.wikidata.org/wiki/Q56331940
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enslaved.org
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https://enslaved.org/ https://lod.enslaved.org

https://enslaved.org/
https://lod.enslaved.org/
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enslaved.org

• Quality Ontology Design.
• Realization of ontology-based schema in Wikibase.
• Knowledge graph construction and interaction through Wikibase

as engine.

Similar: 
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Postsynthesis

• Knowledge Graphs are currently everywhere.

• Wikidata / Wikibase increase in importance

• Semantic Web for Cultural Heritage has become a substantial 
community

• Explainable AI – explanations based on (knowledge graph) 
background knowledge attempts to merge Semantic Web and 
Deep Learning.
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Thanks!
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