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Overview of DL
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Example

Aunt ≡ ∃hasSibling.∃hasChild.>
∃hasAncestor.(King t Queen) v Royalty

∃hasSpouse.Royalty v Royalty

elisabeth, charles : motherOf william, charles : sonOf

charles, anne : brotherOf kate,william : wifeOf

wifeOf v spouseOf husbandOf ≡ wifeOf−

husbandOf v spouseOf spouseOf ≡ spouseOf−

daughterOf v childOf hasSpouse ≡ spouseOf−

sonOf v childOf childOf ≡ hasChild−

sisterOf v siblingOf ChildOf v hasAncestor

brotherOf v siblingOf Tra(hasAncestor)

hasSibling ≡ siblingOf−
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Applications

Database schema modelling

Electronic health records

Big data
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Database Schema Modelling

Table Person
ID Name O�ce Phone

p34 Martin I-7 null

. . .

Table Course
ID Name Credits

c7 Computational Logic 5

. . .

Table Teaches
ID_Person ID_Course

p34 c7

. . .
Foreign key: ID_Person ref Person.ID, ID_Course ref Course.ID
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Database Schema Modelling

Person v ∃hasName.Name

Person v ∀hasO�ce.O�ce

Person v ∀hasPhone.Phone
Course v ∃hasName.Name

Course v ∀hasCredits.Credits
∃teaches.> v Person

> v ∀teaches.Course

Person u ∃teaches.Course v Professor

Professor v ∃hasO�ce.O�ce

Professor v ∃hasPhone.Phone
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Database Schema Modelling

Representing DB schema as ontology:

Consistence checking
Redundance checking
Extending schema expressivity (e.g. w su�cient conditions)
De�ning complex classes

More uses

Database integration
Ontology-driven data access
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Ontologies and EHR

SNOMED CT

Developed since 1965 by College of American Pathologists,

later by NHS (UK), and IHTSDO

Largest medical ontology: 366,000 concepts, 993,000 terms,

1.46M relationships

Uses EL++ DL fragment

Commercially available

Used as basis of EHR in USA, UK and worldwide
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SNOMED CT Coverage

Some of domains covered by SNOMED CT:

Symptoms

Diagnoses

Procedures,

Body structures

Pharmaceuticals
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SNOMED CT Example

Source (With permission of Wikimedia Commons, under CCAL licence.)
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http://en.wikipedia.org/wiki/File:SNOMED_defined_concept.jpg


SNOMED CT Example

Source (With permission of Wikimedia Commons, under CCAL licence.)
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SNOMED CT roles in EHR

Consistent terminology

E�ective clinical recording of data

Interoperability and data exchange

Across specialities
Across sites of care

Reduction of data variability

Improves data sharing, reduces repeated examinations, etc.

Allows to build more powerful medical analytic tools
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