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Background
• Ontologies are used to

• represent knowledge and data
• do reasoning tasks, like query answering

• Ontologies are being continuously developed and extended.

• Examples of biomedical ontologies:
• SNOMED CT : 340 000 axioms
• NCBI : 850 000 axioms
• MESH : 400 000 axioms
• NCIt : 75 000 axioms

• Goal: compute a subontology that is most relevant to users
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Approaches
• Justifications (ESWC22)

• Ontology Modularity: Subsumption / Deductive Modules
• ELH ontologies (ISWC17)
• ELH! ontologies (JELIA19)
• ALCH ontologies (IJCAI20)

• Best Excerpt (ISWC17)
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Justifications

JUST(A ⊑ Z)={{𝛼!, 𝛼"}, {𝛼!, 𝛼#}}
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Justifications

• Applications: 
• diagnose ontologies 
• repair inconsistent ontologies 

• There might exist exponentially many justifications! 
• It is difficult to compute all justifications for expressive Description Logics.
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Approximation of all Justifications

• Lower-bound: intersection of all justifications (C)
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Approximation of all Justifications

Upper-bound: union of all justifications (U)
• Naïve approach
• Black-box approach

• inspired by the algorithm of computing all minimal hitting sets [Reiter, JAI1987]
• OWL 2 ontologies

• MUS-Membership approach
• Idea: check each axiom whether it is a member of some justification
• MUS-MEM encoding:

• Transfer all axioms in O and the given inclusion ⍺ to CNF formulae
• For each CNF formula, check whether it is a member of MUS using SAT-solver

• Works on ALC ontologies
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Motivation: ontology modularity

Signature Σ = {Disease, Heart structure, Heart tissue (body structure)}
05.04.2022 8DIG Seminar :: Jieying Chen



Definition of Ontology Modules
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Example of Ontology Modules
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Algorithms for Computing Minimal Deductive Modules

• ELH ontologies (conjunctions, existential restrictions, role inclusions)
• Glass-box algorithm (ISWC17)
• Black-box algorithm (GCAI18)

• ELH% ontologies (ELH + range restriction)
• Glass-box algorithm (JELIA19)

• ALCH ontologies (ELH + negation, universal restrictions)
• Hybrid algorithm (IJCAI20)
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Evaluation

• Our algorithms are practical in real-world ontologies: Snomed CT etc.

• Size: minimal modules are much smaller than other modules
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Motivation of Ontology Excerpts
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Definition of Best k-Excerpts
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Do we need algorithms for Computing Best Excerpts?
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Algorithm of Computing Best Excerpt

• Input: an ontology, a signature and k
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Evaluation
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Comparision: Justification vs. Minimal Module vs. Best Excerpt
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Industrial Projects
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Digital Health
• Collaboration with Snomed International (KCAP19)

Energy
• Semantic projects with Aibel (with a master student)
• GeoDataPreparation with Equinor

Manufacturing
• Combine semantic technologies with machine
learning (IJCKG21)
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Collaboration 
with Snomed 
International
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Motivation

• 41 member countries and more than 5 000 individuals and
organizations all over the world

• > 340 000 classes
• > 340 000 logical axioms
• Update and publish every six months
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Workflow
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Collaboration 
with Aibel
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Motivation
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Material Master Data (MMD) for Piping Systems
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Results

Processing time: 30 mins
-> less than 1 min Query time: 30s ->2s

Precision: 100% Size: 1.8 m -> 100k
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Collaboration 
with Bosch
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User Case
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Pipeline: generate KG for ML
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