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kTelos Process - Recap

m The concrete steps for modelling knowledge as teleologies and
teleontologies is via the kTelos process. It is as follows:
1 Top-Down: reuse of a Lightweight Ontology (aligned to the UKC)

2 Bottom-Up: modelling of a Teleology (aligned to the requirements
modelled as CQs)

3 Middle-Out: aligning of a Teleology grounded into the Lightweight
Ontology to generate a Teleontology.

4 Finally, the knowledge annotation of a Teleontology.

m Note: All the above knowledge artefacts can reuse concepts from
existing knowledge resources.
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Top-Down - lllustration

File Edit View Reasoner Tools Refactor Window Ontop Help

|® Lightweight_Ontology (http://www.semanticweb.org/mbagc/ontologies/2023/10/Lightweight_Ontology)

Active ontology x Entities x Individuals by class x

Annotation properties |Datatypes |Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owl#Thing
Classes Object properties  Data properties Annotations Usage

H Annotations

¢+ © owl:Thing
schema:Person_GID-15676
¢ ® schema:Organization_GID-12345
schema:MedicalOrganization_GID-13567
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Top-Down - Description

m The small Lightweight Ontology illustrated above (Slide - 4) encodes
the following concepts reused from schema.org (aligned to the UKC):

1 Person
2 Organization
3 MedicalOrganization
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Bottom-Up - lllustration

File Edit View Reasoner Tools Refactor Window Ontop Help

© Teleology (http://www.semanticweb.org/mbagc/ontologies/2023/10/Teleology)

rt_GID-1567689

Active ontology x Entities x  Individuals by class x

Annotation properties Datatypes Individuals = ® fhir:Patient_GID-1567689 — http://knowdive.disi.unitn.it/etype#fhir:Patient_GID-1567689
Classes | Object properties  Data properties Annotations Usage

Show: ¥ this ¥disjoints ¥Inamed sub/superclasses
Found 11 uses of fhir:Patient_GID-1567689
¢ ™fhir:Patient.Gender_GID-89789
™ thir:Patient. Gender_GID-89789 Domain fhir:Patient_GID-1567689

¢ @ owl:Thing
fhir:Patient_GID-1567689
schema:Hospital_GID-14789

¢ ™fhir:Patient.Identifier_GID-678678
" thir:Patient.|dentifier_GID-678678 Domain fhir:Patient_GID-1567689

¢ ™fhir:Patient.Name_GID-567567
™ fhir:Patient.Name_GID-567567 Domain fhir:Patient_GID-1567689

¢ “fhir:Patient_GID-1567689
fhir:Patient_GID-1567689
™ thir:Patient_GID-1567689 rdfs:label "fhir:Patient_GID-1567689"@en

¢+ ™|sAdmittedTo_GID-345676
™ |sAdmittedTo_GID-345676 Domain fhir:Patient_GID-1567689
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Bottom-Up - Description

m The small Teleology illustrated above (Slide - 6) encodes the
following concepts reused from schema.org and fhir (aligned to the
UKC):

1 Patient, Hospital (classes)
2 IsAdmittedTo (Object Property)
3 Patient Name, Hospital Address, etc. (Data Properties)

m It answers CQs such as:

1 Which patients are admitted to a hospital X7
2 List out all the female patients of a hospital X7
3 .... etc.
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Middle-Out - lllustration (1

<4 untitled-ontol 1 S logy-551] — o X
File Edit View Reasoner Tools Refactor Window Ontop Help

<> 1 ol 1) ~| search...

Active ontology x Entities x Individuals by class x

ontology 1RI http:// 1 led-ontology-551 metrics 3
ontology Version IR Axiom 33
Logical axiom count 15 4
Annotations Declaration axioms count 12
Class count 5 i)
Object property count 1
Data property count [
Annotation Property count 1
Clazs axioms
SubClassOf 1

Ontology imports |Ontology Prefixes General class axioms

Direct Imports
http:/fwww. i itled-ontology-548
untitled-ontology-548 4
Ontology IRI: <

Location: Cuusersmusgeiposninsasieramp 1o ow

hitp: /1 i itled-ontology-549>
untitled-ontology-549
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Active ontology x Entities x Individuals by class x

551)

Annotation properties | Datatypes Individuals | = © fhir:
Classes Object properties  Data properties Annotations Usage

Asserted|~| annotations
+ ® owl:Thing rdfs:label  [language: en]
fhir:Patient fhir-Patient

schema:Hospital

schema:Organization
schema:MedicalOrganization

schema:Person

Equivalent To
SubClass Of

General class axioms

SubClass Of (Anonymous Ancestor)
Instances

Target for Key

Disjoint With

disi.unitn. :Patient

<4 fhir-Patient X

B Ciass expression editor
Data restriction creator Class hierarchy

‘ Asserted ] |
+ ® owl:Thing

fhir:Patient

schema:Hospital

schema:Organization
schema:MedicalOrganization

schema:Person

k| cancel

Obiject restriction creator [

~| search...

To o v s s Ressore> S s ] hon s

‘epika ragukone
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Middle-Out - lllustration (3

Active ontology x Entities x | Individuals by class x

Annotation properties Datatypes | Individuals = ® fhir:Patient_GID-1567689 — http://knowdive.disi.unitn.it/etype#fhir:Patient_GID-1567689
Classes Object properties  Data properties Annotations Usage

Show: “this ¥ disjoints ¥ named sub/superclasses
owl:Thing Found 12 uses of fhir:Patient_GID-1567689
3 schema:Organization_GID-12345 ¢ ™fhir:Patient.Gender_GID-89789

¢ schema:MedicalOrganization_GID-13567 fhir:Patient. Gender_GID-89789 Domain fhir:Patient_GID-1567689
schema:Hospital_GID-14789
+ - ® schema:Person_GID-15676

Patient_GID-1567689

—_GID-678678
fhir:Patient.|dentifier_GID-678678 Domain fhir:Patient_GID-1567689

¢ ™fhir:Patient.Name_GID-567567
™ fhir:Patient.Name_GID-567567 Domain fhir:Patient_GID-1567689

¢ “fhir:Patient_GID-1567689
fhir:Patient_GID-1567689
fhir:Patient_GID-1567689 SubClassOf schema:Person_GID-15676

+ ™isAdmittedTo_GID-345676
™isAdmittedTo_GID-345676 Domain fhir:Patient_GID-1567689

Equivalent To

SubClass Of
schema:Person_GID-15676
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Middle-Out - Description

m The Teleontology illustrated above (Slide - 10) is achieved via the
following middle-out alignment process:

1 Import the Lightweight Ontology and the Teleology via Direct
Imports (Slide - 8)

2 Semantically align Teleology concepts (e.g., patient) to the more
general Lightweight Ontology concepts (e.g., person) via SubClass Of
(Slide - 9).

3 Repeat the above step for all relevant classes, object properties and
data properties, one at a time.

4 The resultant output of the alignment is a teleontology (Slide - 10)
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Knowledge Annotation - Recap

m Finally, each teleontology concept: {entity type, object property and
data property}, one at a time, is checked with the Language
Annotation spreadsheet to identify its GID.

m Once the GID is identified, the concept in Protégé should be updated
with the GID and re-written.

m There can be two syntactical cases of the re-writing:

1 if concept exists in Language Annotation spreadsheet, then the
re-writing syntax would be, e.g., schema:Person_GID-15676, OR,

2 if you add a new concept in the teleontology from another reference
standard /ontology (e.g., from FHIR), the syntax would be, e.g.,
dc_contributor.

m See examples: Slide - 13, 14 and 15.
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Knowledge Annotation - lllustration (1)

File Edit View Reasoner Tools Refactor Window Ontop Help

‘0 untitled-ontology-563 (http://www.semanticweb.org/imbagc/ontologies/2023/10/untitled-ontology-563)

Active ontology x Entities x Individuals by class x

Annotation properties Datatypes | Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owlThing
Classes  Object properties  Data properties | Annotations Usage

Annotations

¢+ ® schema:Organization_GID-12345
¢+~ ® schema:MedicalOrganization_GID-13567
schema:Hospital_GID-14789
¢~ ® schema:Person_GID-15676
fhir:Patient_GID-1567689
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Knowledge Annotation - lllustration (2

File Edit View Reasoner Tools Refactor Window Ontop Help

‘ < | > H@ untitled-ontology-563 (http://www.semanticweb.org/mbagc/ontologies/2023/10/untitled-ontology-563)

isAdmiteciTo_OID-245670

Active ontology x| Entities x| Individuals by class x|

Annotation properties | Datatypes |Individuals | = = isAdmittedTo_GID-345676 — http:/knowdive.di
Classes | Object properties | Data properties | |Annotaf

mitn.it/etype#isAmitted To_GID-345676

H Annotations
rdfs:label [language: en]
isAdmittedTo_GID-345676

Characte! sAdmitted T ZI IS & f Des: n: isAdmitted To_GID-345676
[ Functional Equivalent To

Clinverse f

perty OF
LI Transitive
Inverse OFf
1Symmetric
Domalns (Intersectlon)

fhir:Patient_GID-1567689

) Asymmetric

CIReflexive

Ranges (intersection)
schema:Hospital_GID-14789

Clrreflexive

Disjoint With
SuperProperty Of (Chain)

— L
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Knowledge Annotation - lllustration (3)

File Edit View Reasoner Tools Refactor Window Ontop Help

< | > |© untitled-ontology-563 (http://www. icweb.org/mbagclontologies/2023/10/unfitled-ontology-563)
schamaTephons_GD-601234
Active ontology x Entities x\ ivi by class x‘
properties \Datatypes \In i \E-schema:TeIephone_GID-ﬁD12347http:)lknowdive.disi.unitn.it/etype#schema:TeIephone_GID-601234

Classes Object properties  Data properties Usage
s property earc:screna Tteghone G030z BN

SN

Annotations
+ mowl:topDataProperty
= fhir:Patient.Gender_GID-89789
= fhir-Patient denifier_GID-676678
= fhir:Patient.Name_GID-567567
= schema:Address_GID-234234 UFunctional Equivalent To
= schema:OpeningHours_GID-498498
= schema: Telephone_GID-601234 SubProperty Of

Domains (interseclion)
®schema:Hospital_GID-14789

Ranges
Oysd:string

o Ly = = AN
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