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▪ Use of Data classification schemas (disciplinary and interdisciplinary)
▪ Text Mining (Title, Abstracts) to classify works
▪ 3 Clusters of Excellence: 

o Matters of Activity 
o Neurocure
o Science on Intelligence

▪ Ontology to link structures of the BUA member organisations

UNDER DEVELOPMENT 
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▪ Taking example from the research and insights made by the HERCULES project in Spain, 
we strive for
▪ Reusability

▪ re-modelling any concept that could be represented by any other ontology should 
be avoided

▪ Extensibility
▪ development of a core ontology which can be extended by specific sub-modules

▪ Maintainability
▪ modular design seeks an easier maintainability of the ontology

Modular, Reusable and Extensible
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▪ Findable - through a stable, persistent identifier and including metadata
▪ use of IDs that are permanently assigned to a resource even if the location the 

resource changes over time, such as https://w3id.org
▪ Multilingual 

▪  labels and descriptions of both classes and properties of the ontology should be 
expressed in at least German and English

▪ Accessible - through the universal HTTP protocol, API’s and SPARQL endpoints
▪ Interoperable - using widely adopted vocabularies
▪ Reusable - published using user licenses that promote reusability

Follow FAIR principles

https://w3id.org


5

▪ Extension of the VIVO ontology for BUA-specific academic entities.
▪ Ontology for disciplinary data classification using EUDAT-B2FIND list
▪ Ontology for interdisciplinary data classification using the list of Research Core Dataset.
▪ Ontology for BUA alliance organisations

ONTOLOGY EXTENSIONS

https://github.com/EUDAT-B2FIND/md-ingestion/blob/master/etc/b2find_disciplines.json
https://skohub.io/KDSF-FFK/kdsf-ffk/heads/main/w3id.org/kdsf-ffk/index.de.html
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VIVO ONTOLOGY EXTENSIONS

VIVO.DE 

VIVO-BUA 
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BUA ORGANISATION ONTOLOGY
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BUA ORGANISATION ONTOLOGY
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▪ Academic organisational hierarchies although seemingly similar in structure, have a high variation in 
both structure and semantics, usually using different schemes to structure and classify their entities

▪ at outset, the the initial process of expressing an organisation ontology to describe the alliance 
provided much insight into the variegated nature of not only the structures between universities, but 
also within universities them selves

▪ trying to harmonise the organisational structures into a closed world assumption, highlights the 
challenges posed by semantic differences of the terms as well as the hierarchies used for 
organisational entities

▪ The Open World Assumption both states that Knowledge is never complete and always contextual, 
and points in the direction of modularisation and polymorphism

▪ Priority must been given to the flexibility and easy extensibility of the ontologies to ensure 
completeness and scalability

Open World Assumption and scalability 
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BUA ORGANISATION ONTOLOGY  
- Local extensions
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▪ a modular ontology design, allows any organisational entity (university) to develop its own 
sub ontology describing local particularities and semantic variation

▪ the openness and flexibility in the inherent modularity of the RDF standard and the open 
world assumption comes with the price of a heightened complexity when wanting to 
collocate semantically equivalent or similar entities

▪ classification with common, open vocabularies is the first obvious way to bridge the gap 
and provide filters to diminish ambiguity 
▪ one could envision several topic vocabularies which could represent the different 

domains within the alliance as well as the use of national or global ones
▪ A classification with subject matter could be another step which could help narrow 

down ambiguities during collocation as they are common across institutions

The collocation challenge
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BUA ORGANISATION ONTOLOGY 
- subject matters and topics
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▪ importation of and heredity from a generic class provides the opportunity to express the 
correct semantics for each inherited entity, but provides few clues or possibilities to refine 
and narrow amount of ambiguity when collocating entities

▪ A step further towards less ambiguity  is the definition of a set of classes which inherit the 
generic classes, defined with OWL constraints indicating for instance
▪ obligatory data properties
▪ obligatory object properties
▪ ranges

▪ using owl:allValuesFrom and owl:someValuesFrom properties express the premises for 
each entity

Import, inherit and constrain
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BUA ONTOLOGY:Inheritance
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▪ a further step is to enrich the of a set of classes which inherit the generic classes, with 
OWL constraints observed by the OWL reasoner to classify a instance on basis of met 
restrictions

Import, inherit and constrain
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BUA ORGANISATION ONTOLOGY:  
Further Constraints



17

▪ with subject matters and domain vocabularies in place we already have a to bridge specialised entities
▪ adding disciplinary and interdisciplinary classification not only provides classified action for research 

artefacts in the graph as a whole, but can also provide added strength of expression when connected 
to the domain vocabularies and subject matters

▪ for the research discipline vocabulary, we have chosen to work with metadata from the  EUDAT-
B2FIND service, from the EUDAT Collaborative Data Infrastructure (or EUDAT CDI) is one of the 
largest infrastructures of integrated data services and resources supporting research in Europe

▪ For the interdisciplinary vocabulary we have chosen to use the Classification for interdisciplinary 
research fields from KDSF (Standard für Forschungsinformationen in Deutschland)

▪ The classifications are both expressed as skos:Concept / skos:ConceptSchemes in both German 
and English

Further classification schemes

https://github.com/EUDAT-B2FIND/md-ingestion/blob/master/etc/b2find_disciplines.json
https://github.com/EUDAT-B2FIND/md-ingestion/blob/master/etc/b2find_disciplines.json
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DISCIPLINES ONTOLOGY
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INTERDISCIPLINARY RESEARCH FIELDS
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▪ Using the disciplinary and interdisciplinary vocabularies we can classify entities in our 
graph  with the corresponding properties from the vivo ontology:
▪ vivo:hasSubjectArea
▪ vivo:hasResearchArea

▪ linking the disciplinary vocabulary to the interdisciplinary vocabularies could be an option 
that could heighten the expressivity of the graph, one which requires manual work

▪ an additional opportunity lies in linking the terms to the subject matter concept scheme 
and the domain specific concept schemes

▪ this provides an additional dimension of data to consider when trying to minimise 
ambiguity while collocating between graph entities

Classification and Linking Concept schemes



21

BUA ONTOLOGY
Classification and Linking Concept schemes
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BUA ONTOLOGY
Classification and Linking Concept schemes
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BUA ONTOLOGY
Classification and Linking Concept schemes
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NEXT STEPS :  
Steps towards classification

▪ Classification of Excellence clusters / SFBs / projects according 
to the Interdisciplinary (KDSF) vocabulary with metadata from 
the Excellence clusters / SFBs / projects or other sources

▪ Processing of project and publication data to prepare a training 
corpus for classification
▪ we have 2 options

▪ supervised learning would be ideal, for this we need 
tagged publications (if possible tagged by the authors)

▪ unsupervised learning would be an option (clustering by 
KDFS keywords), but then we still need to find 
researchers to confirm the clusters/suggest 
improvements at the end
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NEXT STEPS

▪ Integration of more data within the BUA
▪ Development of stable Pipelines 
▪ Multiple Frontends for different Alliance members 
▪ Handling of general data protection regulations
▪ Multilingual Support



Danke!


