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Motivation

• Snomed CT

> 340 000 classes

> 340 000 logical axioms

• Goal:

Compute a snap shot of Snomed CT

ontology modularity

uniform interpolant 
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• Snomed CT

> 340 000 classes

> 340 000 logical axioms

• Goal

Compute a concise extract

Motivation
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Use cases
• Ontology abstraction / summarisation
• Ontology reuse
• Ontology versioning

• Information hiding
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Approaches:

Computing extracts of Snomed CT

ontology modularity

forgetting / uniform interpolation
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Ontology Modularity
• Ontology is a set of axioms.

• A Module is a subset of an ontology.

• We are interested in modules that preserve answers to queries about
specified classes and properties, e.g., ERA REFSET, NHS REFSETs, ...

Ontology

ERA Module

NHS Module
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Ontology Modularity

Snomed CT

Ontology

Module
Modularity

Tool

Signature

Uric acid urolithiasis (disorder)
Urolithiasis (disorder)
finding site (attribute)

ERA REFSET

• Input

• Ontology

• Signature: set of specified classes and properties
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Tools for Ontology Modularity

OWLAPI: Locality-based module1

MEX: Minimal Semantic module 2

Minimal Subsumption Module 3

1. U. Sattler, T. Schneider, M. Zakharyaschev: Which Kind of Module Should I Extract? In Proceedings of DL’09.

2. B.Konev, C.Lutz, D.Walther, F.Wolter: Model-theoretic inseparability and modularity of description logic ontologies. JAI’13.

3. J.Chen, M. Ludwig, Y. Ma, D. Walther: Zooming in on Ontologies: Minimal Modules and Best Excerpts. In Proceedings of ISWC’17.
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Σ:={ Urolithiasis (disorder), Calcium oxalate urolithiasis (disorder)
Uric acid urolithiasis (disorder) }

Example: Ontology Modularity

...
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Example: Ontology Modularity

...

Σ:={ Urolithiasis (disorder), Calcium oxalate urolithiasis (disorder)
Uric acid urolithiasis (disorder)}
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Example: Ontology Modularity

...

Σ:={ Urolithiasis (disorder), Calcium oxalate urolithiasis (disorder)
Uric acid urolithiasis (disorder) }
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Example: Ontology Modularity

...

Σ:={ Urolithiasis (disorder), Calcium oxalate urolithiasis (disorder)
Uric acid urolithiasis (disorder),... }
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Σ:={ Urolithiasis (disorder), Calcium oxalate urolithiasis (disorder)
Uric acid urolithiasis (disorder) }

Example: Ontology Modularity
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“Noise”



Modules contain noise: classes and properties that are not in signatures.
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Forgetting
• a set of axioms over signature, specified classes and properties

• preserve answers to queries about signature

• no noise: not a subset of the ontology

Signature
Snomd CT

Ontology

View
Forgetting

Tool

Ø requires reasoning, hard to compute
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Forgetting Tools

• NUI1

• LETHE 2

• FAME 3

1. B.Konev, D.Walther, F.Wolter: Forgetting and Uniform Interpolation in Large-Scale Description Logic Terminologies In Proceedings of IJCAI’09.

2. P.Koopmann, R.Schimidt: https://lat.inf.tu-dresden.de/~koopmann/LETHE/

3. Y.Zhao, R.Schimidt: http://www.cs.man.ac.uk/~schmidt/sf-fame/
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Forgetting Tools

• NUI1

• LETHE 2

• FAME 3

Expressivity

ALC

EL

Size of Signature
Small Large

NUI

FAME

LETHE
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Signature Adjustment

• Assumption of the tools: the signature is given by the user
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Motivation of Signature Adjustment
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Motivation of Signature Adjustment

View is empty!
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Motivation of Signature Adjustment

View is not really useful!

ERA refset
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Signature Adjustment

• Assumption of the tools: the signature is given by the users
• Solution: utilise the ontology to adjust signature

A

B X Y
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Σ*:={ Urolithiasis (disorder), Calcium oxalate urolithiasis (disorder)
Uric acid urolithiasis (disorder), Calculus (morphologic abnormality)
Urinary system structure (body structure),... }

Example: Forgetting

...
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Σ*:={ Urolithiasis (disorder), Calcium oxalate urolithiasis (disorder)
Uric acid urolithiasis (disorder), Calculus (morphologic abnormality)
Urinary system structure (body structure),... }

Example: Forgetting

...
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Forgetting Tools

• NUI1

• LETHE 2

• FAME 3

Complexity

ALC

EL

Size of Signature
Small Large
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NUI
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Forgetting Tools

• NUI1

• LETHE 2

• FAME 3

Expressivity

ALC

EL

Size of Signature
Small Large

Real-world scenario
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NUI

FAME

LETHE



Workflow
Ontology

Modularity
Forgetting++Signature

Adjustment
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Evaluation: NHS Refsets
• In total: 165 signatures

• 0-33 properties

• 2-116 865 classes
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Evaluation: NHS Refsets

• Success Rate

LETHE FAME
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Evaluation: NHS Refsets

• Success Rate

LETHE NUI
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Evaluation: NHS Refsets

• Success Rate

LETHE NUI

Ontology Modularity
improves performance
of forgetting tools.
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Challenge

Expressivity

ALC

EL

Size of Signature
Small Large
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Real-world scenario

NUI

FAME

LETHE



Challenge

Expressivity

ALC

EL

Size of Signature
Small Large

NUI

Middle
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Real-world scenario

NUI

FAME

LETHE
Workflow



Conclusion
• Workflow allows feasible computation of ontology extracts of

SNOMED CT 

• Signature adjustment techniques

i. allow user to specify and enhance quality of extracts

ii. small sets of key concepts

Expressivity

ALC

EL

Size of Signature
Small Large

NUI

Middle
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Workflow

FAME

LETHE
Workflow Real-world scenario
Workflow



Future Work

• Extend algorithm for computing minimal subsumption modules to handle

new features of SNOMED CT

• Continue to improve our forgetting tools

LETHE NUI37
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