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Background and Motivation
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A researcher is conducting a literature review on the relationship between
diabetes and obesity to identify potential areas for further research......

Google
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Keyword-based search

overwhelming number of results

m National Library of Medicine

National Center for Biotechnology Information

Pu bmed ® diabetes and obesity X m

Advanced Create alert Create RSS User Guide

Save Email Send to Sort by: | Best match s Display options 'l‘:['.

4 EF RS A
MY NC8I FILTERS [ 148,492 results Page 1 of 14,850 > >>

(eSS B TEAR [ | Obesity Phenotypes, Diabetes, and Cardiovascular Diseases.

, v 1 Piché ME, Tchernof A, Després JP.
=i

cite  Circ Res. 2020 May 22;126(11):1477-1500. doi: 10.1161/CIRCRESAHA.120.316101. Epub 2020 May 21.
PMID: 32437302 Review.

"4

|

1896 2024

Share

[ | Obesity and type 2 diabetes in children: epidemiology and treatment.
2 Pulgaron ER, Delamater AM.
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Keyword-based search
Pmeed@) diabetes and obesity X m

Advanced Create alert Create RSS User Guide

dKeyword Ambiguity

‘ Save H Email H Send to ‘ Sort by: = Best match e‘ ‘ Display options ﬁ.‘

dSynonymy

EILaCk Of Context MY NCBI FILTERS [ 148,492 results Page of 14850 >

U R [ ] Obesity Phenotypes, Diabetes, and Cardiovascular Diseases.

B 1 Piché ME, Tchernof A, Després JP.
= Cite  Circ Res. 2020 May 22;126(11):1477-1500. doi: 10.1161/CIRCRESAHA.120.316101. Epub 2020 May 21.

PMID: 32437302 Review.

| ‘ Share
O ....W..m....."\‘......mnmlllllnm”“” O . ) ) ) . )
[ | Obesity and type 2 diabetes in children: epidemiology and treatment.
1856 2024 2 Pulgaron ER, Delamater AM.
TEXT AVAILABILITY Cite  Curr Diab Rep. 2014 Aug;14(8):508. doi: 10.1007/511892-014-0508-y.
PMID: 24919749 Free PMC article. Review.
[ ] Abstract Share

[ ] Free full text . . . . .
[ | Diabetes with obesity--Is there an ideal diet?

D Full text 3 Sandouk Z Lansang MC.
cite  Cleve ClinJ Med. 2017 Jul;84(7 Suppl 1):54-514. doi: 10.3949/ccjm.84.51.02.

ARTICLE ATTRIBUTE
PMID: 28708478 Free article. Review.

) Share
[ ] Associated data

Person-first language in diabetes and obesity scientific publications.
Dickinson JK, Bialonczyk D, Reece J, Kyle TK, Close KL, Nadglowski J, Johnson K, Garza M, Pas|

ARTICLE TYPE

] Books and Documents

Cite  Chiquette E

(] Clinical Trial Diabet Med. 2023 Sep;40(9):e15067. doi: 10.1111/dme.15067. Epub 2023 Feb 22.

Share o\ ID: 36786059 Revi
. N eview.
[ ] Meta-Analysis
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Ontology-based search

-7 DiabetesInsipidus
- ClassicalDiabetesInsipidus

eStandardized Term|n0|0gy - PsychogenicDiabeteslnsipidus
ql DiabetesMellitus |
» A biomedical ontology contains concepts related to secondaryDiabetes

L.Jl TypelebetesMeIhtus |

diabetes, obesity, and their interrelationship. “BrittleDiabetes

» | TypellDiabetesMellitus |
- . EndocardialFibroelastosis

Lﬁ Epilepsy
: - FabryDisease
O BioPortal - FarberLipogranulomatosis
~ FibrosingAlveolitis

. Galactosaemia

= Mass

. . . LJ BodyMass
e.g., Concepts: DiabetesMellitus and Obesity - BodyWeightSymptom

& BodyWeightWithDecreasingTrend

BodyWeightWithIncreasingTrend
nghBodyWelght
- HighBodyWeightSymptom
;J-- Obe5|ty
" Obesitysymptom
~ # LowBodyWeight
-~ WeightControl
-~ WeightGain
- # Weightloss

National Center for Biomedical Ontology (NCBO) BioPortal

w
L3
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DiabetesMellitus

¥ Case sensitive | Whole words #! Ignore white space | Regular expression | Show all results

Ontolo gy- based search S N S

Found in Entity Match
Display name ) DiabetesMellitus DiabetesMellitus
° ) TypelDiabetesMellitus TypelDiabetesMellitus
® S e I I I a n t I C S e a rC h @ TypelDiabetesMellitus TypellDiabetesMellitus
IRl @ DiabetesMellitus http:/fwwww co-ode.org/ontologies/galen#DiabetesMellitus
. . . o © TypelDiabetesMellitus http:/iwww co-ode org/ontologies/galen#TypelDiabetesMellitus
> S pe C Ify t h e q u e ry I n te r m S Of Syn O ny m S’ S pe C Ifl C @ TypelDiabetesMellitus http:/hwww.co-ode org/ontologies/galen#TypeliDiabetesMellitus
. rdfs.comment @ TypelDiabetesMelitus rdfs:camment [type xsd: string] Synanym: InsulinDependentDiabetesMellitus

S u bty pe S O r a S pe Cts Of d I a betes sescsee EquivalentClasses  ©) SecondaryDiabetes SecondaryDiabetes EquivalentTo DiabetesMellitus and (isConsequenceOf some Body
) BrittleDiabetes BrittleDiabetes EquivalentTo TypelDiabetesMellitus and (hasSeverity some (Severity a
©) DurationOfDiabetes DurationOfDiabetes EquivalentTe Duration and (isDurationOf some DiabetesMellitus)
) DiabeticPerson DiabeticPerson EquivalentTo Human and (isActedOnSpecificallyBy some DiabetesMel
) Diabetichephrapathy Diabetichephropathy EquivalentTo Nephropathy and (isConsequenceOf some Diabetet
©) PasitiveF amilyHistaryOfDiabetes PasitiveF amilyHistoryOfDiabetes EquivalentTe FamilyHistory and (isHistoryOf some (pre
©) DiabeticVagalNeuropathy DiabeticVagalheuropathy EquivalentTe PathologicalPhenomenon and (LocativeAttribute
©) PasitiveFamilyHistaryOfinsulinDependantDiabetes PositiveF amilyHistaryOfinsulinDependantDiabetes EquivalentTo FamilyHistory and (isHi
) PasitiveF amilyHistaryOffaninsulinDependantDiabetes  PasitiveF amilyHistaryOffaninsulinDependantDiabetes EquivalentTo FamilyHistary and (

SubClassOf @ DiabetesMellitus DiabetesMellitus SubClassOf NAMEDSystemicDisease

) DiabetesMelitus DiabetesMellitus SubClassOf isConsequenceQf some FailureOfCellGlucoselptake
@ TypelDiabetesMellitus TypelDiabetesMellitus SubClassOf DiabetesMellitus
@ TypelDiabetesMellitus TypelDiabetesMellitus SubClassOf LocativeAttribute some BetalsletCell
© TypelDiabetesMellitus TypelDiabetesMellitus SubClassOf isConsequenceOf some (Failure OfCellGlucoseUpt
@ TypelDiabetesMellitus TypellDiabetesMellitus SubClassOf DiabetesMellitus

*Interoperability and data integration ouwm = expression

(Query Expansion) e

Execute = Add to ontology

»expand search queries to include synonyms, auer resut

Equivalent classes (1 of 1)

related terms..... o Drabetaemetines

Query for

» Direct superclasses

Superclasses
Direct superclasses (2 of 2)

©) Anonymous-845
. NAMED SystemicDisease

o » Equivalent classes
«» Direct subclasses
Subclasses
Direct subclasses (3 of 3) Instances
e SecondaryDiabetes

. TypelDiabetesMellitus
@ TypellDiabetesMellitus Result filters
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] ey 1
Exa m ple . M Ini GAI—E N[ ] OntOIOgy ¢ = {PPh (PathologicalPhenomenon), F(Fracture), E
(Endocarditis), C (Carditis), CVD
Concept (CardioVascularDisease), GPr (GranulomaProcess), NPr
(NonNormalProcess), IPr (InflammationProcess), PPr
PathologicalPhenomenon (PathologicalProcess) };
/ A \
CardioVascularDisease Fracture NonNormalProcess

JhasAssociatedProcess.PathologicalProcess _
PathologicalProcess

Carditis . . 1
dhasAssociatedProcess.InflammationProcess
/ InflammationProcess
N
Endocarditis

o GranulomaProcess
[1Tan example inspired by the GALEN ontology
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Exa m p|e: M | N |'GALE N [1] OntOIOgy Nc = {PPh (PathologicalPhenomenon), F(Fracture), E

(Endocarditis), C (Carditis), CVD

relation (CardioVascularDisease), GPr (GranulomaProcess), NPr
(NonNormalProcess), IPr (InflammationProcess), PPr
PathologicalPhenomenon (PathologicalProcess) };
Nr = { hAPr (hasAssociatedProcess) } ;
/ A \
CardioVascularDisease Fracture NonNormalProcess

JhasAssociatedProcess.PathologicalProcess .
PathologicalProcess

e, ® /
Carditis . _ “
JhasAssociatedProcess.InflammationProcess
/ InflammationProcess
N
Endocarditis
GranulomaProcess

[1Tan example inspired by the GALEN ontology
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Exa m p|e: M | N |'GALE N [1] OntOIOgy Nc = {PPh (PathologicalPhenomenon), F(Fracture), E

(Endocarditis), C (Carditis), CVD

Asserted axioms (CardioVascularDisease), GPr (GranulomaProcess), NPr
(NonNormalProcess), IPr (InflammationProcess), PPr
PathologicalPhenomenon (PathologicalProcess) };

Nr = { hAPr (hasAssociatedProcess) } ;

N Box = { CVD E PPh, F £ PPh, 3hAPr.PPr E PPh, E E C,
/ \ E = 3hAPr.IPr, GPr E IPr, IPr E PPr, PPr E NPr }

CardioVascularDisease Fracture NonNormalProcess “-

JhasAssociatedProcess.PathologicalProcess . i
PathologicalProcess |

Carditis . . 1
dhasAssociatedProcess.InflammationProcess
/ InflammationProcess ---
N
Endocarditis

o GranulomaProcess
[1Tan example inspired by the GALEN ontology
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Ontology Alignment

*Defining the relations between the terms in different ontologies
*An alignment: a set of mappings between ontologies

»generated by tools and domain experts SNOMED T
Cefaclor Cefadlor
SpecificGravity Specific gravity

i.e., dead(Galen) E Dead(SNOMED) DoxazosinMesyiate Doxazosin mesylate

Dead(SNOMED) C dead(GaIen)\‘ﬂ'g“[L”s”m"“’i'n B

dead Dead
NephroticSyndrome Nephrotic syndrome
Lysosome Lysosome
Thyroiditis Thyroiditis
Ethylenediamine Ethylenediamine
Vanadium Vanadium
Formication Formication
TransOralApproach Transoral approach

* An equivalence mapping P is equivalent to Q => two subsumption mappings PE Qand QE P
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Defects in Ontologies and Alignments

*Axioms in ontologies/mappings between ontologies are not correct.

»It may lead to logical problems (i.e., incoherence or inconsistency) or statements
that are not correct in the domain of the ontology

e.g., TAMBIS ontology contained 144 unsatisfiable concepts

=Ontologies/Ontology networks are not complete
»missing relations

e.g., MA and NCI (Ontology Alignment Evaluation Initiative, Anatomy track), 121 and 83, is-a
missing relations
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Influence of Defects

*Incomplete results from the ontology based-query

® chh; Limits Advanced search Help
PublfQed

"Scleral Diseases” [MeSH] | search JeY
Medical Subject
Headings (MeSH) Return 4828 documents
All MeSH Categories

Diseases Category
Eye Diseases
Scleral Diseases
Scleritis
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Influence of Defects

*Incomplete results from the ontology based-query

® Search. Publled ‘ Limits Advanced search Help
PublfQed o

"Scleral Diseases" [MeSH] | searcn [eTTY
Medical Subject
Headings (MeSH) Return 4828 documents
All MeSH Categories

Diseases Category
Eye Diseases
Scleral Diseases
S closi
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Ontology debugging

* Semantically-enabled applications require high-quality ontologies and alignments.
» Detection

» Repair

Removing (wrong relations)

Completing (missing relations)

* Traditional debugging techniques repair ontologies/ontology networks with wrong
knowledge by removing unwanted axioms and mappings, but may thereby remove
consequences that are correct in the domain.
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Mini-GALEN® Ontology

» Correct Asserted Relation

Wrong Asserted Relation

............................ » Correct Derived Relation

Wrong Derived Relation

PathologicalPhenomenon
NonNormalProcess <.

A <
2 X
. . T
CardioVascularDisease Fracture f
PathologicalProcess
JhasAssociatedProcess.PathologicalProcess F T
Carditis ] ] Inflammationprocess ...............
dhasAssociatedProcess.InflammationProcess "
T s
GranulomaProcess <

Endocarditis F
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Removing-based repair

» Correct Asserted Relation

Wrong Asserted Relation

............................ » Correct Derived Relation

Wrong Derived Relation

PathologicalPhenomenon
NonNormaIProcess €

N <
2 X
T

CardioVascularDisease Fracture
PathologicalProcess
JhasAssociatedProcess.PathologicalProcess T
Carditis : : InflammationProcess
JhasAssociatedProcess.InflammationProcess
™SO T
F GranulomaProcess |

Endocarditis

Remove all the wrong axioms from the ontology
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Motivation

Preserve correct knowledge as much as possible when removing wrong
axioms from the ontology/ontology network.

A domain expert (Oracle)
will validate the results

We proposed an interactive repairing approach to mitigate these effects
of removing wrong axioms by, in addition to removing those axioms, also
adding correct knowledge.

Correctness:
Completeness: gebugglng
Weakening emoving
Completion
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Preliminaries
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EL. Ontologies

* Nc: atomic concepts
* Ng: atomic roles
A TBox is a finite set of axioms which in e£.are general concept inclusions (GCls).

Table 1. ££, syntax and semantics.

Name Syntax Semantics
top T At
bottom 1 0
conjunction PriqQ PtnQ*

existential restriction | 3Ir.P | {r € A* | Iy € A" :
(r,y) €r* Ny € PT}

GCI PLCQ Pt C Q*

/

s+ We base our work and examples on L1, the discussions hold for ontologies represented by DLs in general.
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Ontology network

Ontologies are represented using DL TBoxes. An alignment between two ontologies
IS a set of mappings between the

ontologies.

Definition 1. Let 7, *.,7, be TBoxes represénting ontologies Oy, ..., O,,, re-
spectively. For 7, j € [1..n| with i < j, let A;j be an alignment between ontology
O; and O;. The network of the ontologies and their alignments is then repre-

sented by '1‘Box/7;= (Ls. . TRV (Uz’,j:l..n,i<j Aij).
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More complete TBoxes

Definition 2. TBox T is more complete than TBox Tz iff

1) all correct knowledge in T2 can also be derived in T:.

2)

there i1s correct knowledge in T: that cannot be derived in T-.

PathologicalPhenomenon <

RN

Fracture

-> NonNormalProcess

T

PathologicalProcess
T

CardioVascularDisease

. . --- InflammationProcess
dhasAssociatedProcess.PathologicalProcess

JhasAssociatedProcess.InflammationProcess

Carditis /

\

Endocarditis

GranulomaProcess —

PathologicalPhenomenon NonNormalProcess <

I\

CardioVascularDisease Fracture PathologicalProcess

JdhasAssociatedProcess.PathologicalProcess

InflammationProcess
JhasAssociatedProcess.InflammationProcess

Carditis

\

Endocarditis

GranulomaProcess —

T1

Or(InflammationProcess E

T2

PathologicalProcess) = true

T1is more complete than Tz
Or: an oracle, when given an axiom, can answer whether this axiom is correct or wrong in the domain of interest of

the ontology.
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More complete TBoxes

Definition 3. TBox Tz Is less incorrect than TBox Tz iff
1) all incorrect knowledge in T1 can also be derived in T-.
2) there is incorrect knowledge in T2 that cannot be derived in Ti.

PathologicaIPh:e\nomenon NonNormalProcess <] PathologicalPhenomenon NonNormalProcess <«
/ \ T / 4\ \
CardioVascularDisease Fracture PathologicalProcess CardioVascularDisease Fracture PathologicalProcess
F

JhasAssociatedProcess.PathologicalProcess

. . InflammationProcess
dhasAssociatedProcess.PathologicalProcess InflammationProcess

dhasAssociatedProcess.InflammationProcess dhasAssociatedProcess.InflammationProcess

Carditis / Carditis
\ \ GranulomaProcess —

Endocarditis GranulomaProcess — Endocarditis

T1 Or(PathologicalProcess E InflammationProcess) = false T2
T1is less incorrect than T2

’:’ OFZ an oracle W|I€II iVEII an axiom can answer wlletller tlIiS axiom iS correct or wron ill tI|e domain O| interest
V4 g V4 g
Of tI|e ontology.
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Debugging and Removing- finding wrong axioms

C
F Y
1 '\

[
! B
!

]

I

A

debugging
F
A ——————— - C

A Justification for an axiom ain Tisasetof axioms T' C T suchthatT' Eaand VT ST :T" ¥ a

Jus(AC C)={AC B,BLC C}
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Weakening - finding correct weaker axioms

sb,E aEp Cspy

replaced by a
more specific
oncep

replaced by a
more general
oncep
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Weakening - finding correct weaker axioms

sb &=

replaced by a
more specific
oncep

B===spj

replaced by a
more general
oncep

Replace wrong a E
with correct sb, = spy
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Completing - finding correct stronger axioms

aC sp, sby Cf3

|

replaced by a replaced by a
more general more specific
oncep oncep

SPq
a T . B
SbB
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Completing - finding correct stronger axioms

aC sp,Esbg =

replaced by a replaced by a
more general more specific
oncep oncep

SPq

1\

a T\ B Replace correct a E

\ [ with correct sp, E sb,
SbB
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Problem Formulation
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Problem Formulation

An ontology/ontology network represented by TBox T
Domain expert

Definition 4. (Repair) Let TBox (Uiz1..n 75) U (U; j=1..n,i<; Aij) Tepre-
sent a network of ontologies O; represented by TBoxes 7;, and their alignments

be a finite set of TBox axioms in 7 such that V ¢» € W: Or(v) = false. Then,
repair for Debug-Problem DP(7,0r, W) is a tuple /@AD) where A and D ar
finite sets of TBox axioms such that
(i) V ¢ € A: Or(v)) = true;

(ii) D is a finite set of asserte

W is a set of the wrong axioms to
remove from the ontology.

A repair (A,D) is a tuple containing two sets:
A: a set of correct axioms to add to the TBox
D: a set of wrong asserted axioms to remove
from the Tbox.

When the axioms in D are removed and the
axioms in A are added, the wrong axioms in W
cannot be derived anymore.
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Repairing Approach
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Basic framework

:. Debugging: find the wrong asserted axioms in the ontology

! Remove
. |
| . wrong
' Removing: remove the wrong asserted axioms from the ontology :
. |
| .
e e e e e e s e e e e e e e e e e e s e e e e e e e e s e e e s o e e e e e e s e e e e e e e e = e e s e e o |
R et R R e RE R R T E L RERETE Rt -
Weakening: Find correct weakened axioms of the wrong aka){
.(Mitigate the negative effect of removing wrong axmms@)Iieol o the wiomg Add
correct

I Dual operations < Applied to the weakened >

I
I
I
I
I
:- Completing: Find correct completed axioms of the weakened axioms

| (Make the ontology more complete) |
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Exa m ple-ont0|ogy repa i ri ng The wrong axioms are

removed and some correct
axioms which may not be
derived from the ontology

PathologicalPhenomenon  Pefore are added

2 LY

CardioVascularDisease Fracture

JhasAssociatedProcess.PathologicalProcess

Carditis
JhasAssociatedProcess.InflammationProcess

T i

Endocarditis

» Correct Asserted Relation

Wrong Asserted Relation
............................ » Correct Derived Relation

| Wrong Derived Relation

NonNormalProcess _

PathologicalProcess

A

F

InflammationProcess

F

GranulomaProcess —
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Combinations of basic operations

Choices regarding in which order to perform the operations, and when to update the
ontology, i.e.,

* Removing wrong axioms before/after weakening/completing
* Removing/weakening/completing all at once/one at a time
* The order of removing wrong axioms (which axiom will be removed first, second.....)

 Completing one at a time and adding new correct axioms as soon as they are found
/wait until the end

In general, using as much knowledge as possible may lead to more complete
ontologies, but also more validation effort.
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Compare algorithms using the Hasse diagrams

, G F-none, AB-one/
S-one,Q*-one-v >al0-0neV  ~R_none,AB-all

S-allD S-one D-v-one
-all U-y-0ne E-none. AB-none

() R-one, AB-one/

R-one AB-all
R-one, AE-none
S-one,D-v-all/D-all-v O
S-all,D-v-al/D-all-v R-all, AB-none/
() R-all, AB-one/f
R-all, AB-all
S: Compute the R: remove wrong axioms
justifications for (one at (one at a time/ all at
a time/ all at once) once/none)

D: Validate the axioms AB: add back wrong

(a_lll_asserted axioms/one  axjoms (none/one/all)
hitting set)

W-one, U-now/
W-one,U-end_one

O

W-all, U-now/
W-all, U-end_all/
() W-all,U-end_one/
W-one,U-end_all

W: weaken (one at a
time/all at once)
U: update the ontology

) C-one,U-now

(> C-one, U-end_one

C-all, U-now/

C-all, U-end_allf

O C-all, U-end_one/
C-one, U-end_all

C: complete (one at a
time/all at once)
U: update the ontology

Using operators higher up in the diagrams leads to more complete ontologies and more validation work.
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Removing before/after completion(Algorithm C9/C8)

NonNormalProcess.__

|

PathologicalProcess

]

InflammationProcess
F

GranulomaProcess —

» Correct Asserted Relation

» Weakened Relation

Wrong Asserted Relation

NonNormalProcess ___

|

PathologicalProcess

d

InflammationProcess
F

GranulomaProcess —

More complete

More validation work
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Combinations of removing, weakening and completing

e.
S-one D-v-one
y-one

S-one,D-v-all/D-all-v
S-all D-v-all/D-all-v

S-all D*-one-v

F-none, AB-one/
() R-none AB-allf
F-none, AB-none

() R-one, AB-one/
R-one AB-all

R-one, AB-none

O

R-all, AB-none/
() F-all, AB-one/l
F-all, AB-all

O

W-one, U-now/
W-one,U-end_one

W-all, U-now/
W-all, U-end_all/

() W-all,U-end_one/

W-one,U-end_all

No previous work on combinations

) C-one,U-now

(> C-one, U-end_one

C-all, U-now/

C-all, U-end_allf

O C-all, U-end_one/
C-one, U-end_all
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Previous work on removing and weakening

F-none, AB-one/

, , OR-none AB-all/ S v-one,L-nowr O C-one,U-now
-one,D*-one-v — D-v-ogéa"'o -0ne-v R-none. AB-none W-one U-end_one
S-all, D-y-one
() R-one, AB-one/
F-one AE-all () C-one U-end_one
Ll} R-one, AB-none W-all, L-now/
W-all,U-end_allf C-all, U-now/
S-one,D-v-all/D-all-v R-zll, AB-none/ Weall U—End_ﬂne.l' C-all,U-end_all/
S-all,D-v-al/D-all-v () R-all, AB-one/ O ' - ¢y <8l U-end_one/

W-one_ U-end all
R-all, AB-all 2 _ C-one,U-end_all
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Previous work on completing

R-none, AB-one/

D*-one-v S-all,D*-one-v () R-none, AB-allf

S-one,D-v-one . )
S-all D-v-one R-none, AB-none

() R-one, AB-one/
F-one AB-all

R-one, AB-none

o

S-one,D-v-all/D-all-v

S-all, D-v-allD-all-v ) R-all, AB-ong/
R-all, AB-all

R-all, AB-none/

W-one, LI-now/
W-one U-end_one

O

W-all, L-mow/
W-all, U-end_all/
¢ W-all,U-end_one/
W-one,Ul-end_all

(O C-one,U-now

Yy

3 C-one,U-end_one

C-all, U-now/

C-all,U-end_allf

O C-all, U-end_one/
<C-one,U-end_all >
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Ontology vs. Ontology network

There are also choices regarding the autonomy level of the ontologies and alignments
in the ontology network, which reflects the policies of the ontology and alignment
owners regarding updating and computing for their ontologies and alignments.

» 0 (ontology) / M(mappings)

» MO (materialized ontology) / MM(materialized mappings)
»ON (ontology network)
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Ontology vs. Ontology network

There are also choices regarding the autonomy level of the ontologies and alignments
in the ontology network, which reflects the policies of the ontology and alignment
owners regarding updating and computing for their ontologies and alignments.

» 0 (ontology) / M(mappings)

» MO (materialized ontology) / MM(materialized mappings)
»ON (ontology network)
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Ontology network

During the repairing process different levels of autonomy can be used at different stages:

More complete

AN
KBon ASown
KBmo KBum
Choices regarding computation Choices regarding final answer

LINKOPING
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Different levels of autonomy

» 0 (ontology) / M (mappings) --- Ontologies/Mappings are completely autonomous
* The set of wrong axioms W contains only axioms in the ontology (O) /mappings (M).

* Only the axioms within the ontology/mappings can be used for the computation of
repairs. — KBo/ KBw

* Solutions only include axioms in the ontology/mappings.—> ASo/ ASw
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Different levels of autonomy

»MO (materialized ontology) / MM (materialized mappings) --- computes derived
axioms/mappings for the ontology/alignment, but then acts autonomously

* The set of wrong axioms W contains only axioms in the ontology/mappings.

* Only the axioms within the materialized ontology/mappings can be used for the
computation of repairs. —— KBwo/ KBwm

* Solutions only include axioms in the ontology/mappings.—— ASo/ ASw
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Different levels of autonomy

»ON (ontology network) --- ontologies and alighments as integral parts of the network

* The set of wrong axioms W contain ontology axioms and mappings.
* The whole network is used for the computation of repairs. ——>KBowm

* Solutions contain axioms and mappings. —— ASon
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Debugging

Asserted axioms in Ontologies O1 and O: 0, B (| s
—» Wrong axi

OuBEZADCEB CEADEBFEC —> Corect sxoms
*= ==+ Disjointness

O2:dEc,dEa,eCEbh,fEe
Mappings between O1 and O:
aEADCEDbECe FEF
ACEa,bED,eCETfCEF

We have used 'ON’ in the debugging step where we validate all axioms in the justifications.
This results in a wrong axiom e = b and a wrong mapping b = D.
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Weakening

= =) Correct mappings

2, 4, 20 candidates for ‘O’, ‘MO’ and 'ON’

\

Background KB(\ K O KB(_)N K M I}M KB}N
knowledge base e L bNelL b\|eLl ba bCD |bLD LD
Sub(a,T)] > B> 1 3 6 6
|Sup(8.,7)] 1 2 5 / 2 5 5
Weakened fCbhb [fC b |f S LCB |bLC B,
clLa |e cl a
E

’'ON’ leads to the most complete network
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Completing

= =» Correct mappinas Backg‘round KBM() KB()N KBM KBMM KB()N
= => Wrong mappngs
—> Wong mices knowledge base eCb |elCb bCD |[bED |bED
|Sub(a,7)| 2 1 2 6 6
|Sup(3.7)| 2 5 2 5 5
Weakened fC b, | LC b, bCL B |bLC B,
cla |e L a, cl a
ELCA
|Sup (e, 7)| 43 1077 5 57
|Sub(3,7)| 35 61111 7 711
Completed f C b, | LC b, bLC B, bL DB,
eCd |e L d, BCb |[BLCb

’'ON’ leads to the most complete network

The network is repaired by removing the wrong axioms and adding the completed axioms.
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5.2 RepOSE-A tool for repairing wrong axioms in ontologies/ontology
networks.
Two versions:

* A Protégé plugin for ontology repairing based on Algorithm C9 in [1]
 The EL. version of the RepOSE system for both ontology repairing and network repairing.
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Conclusion and Future work
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Conclusion

* We proposed an interactive approach to mitigate the negative effects of
removing unwanted axioms from the ontology/ontology network.

* We defined combination operators that reflect choices in how and
when to use the basic operations, as well as choices regarding the
autonomy level of the ontologies and alignments in the ontology
network.
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Conclusion

e We showed the trade-offs for different combination strategies
involving correctness, completeness and validation work.

* By using our framework together with existing algorithms for
debugging weakening and completing, we essentially provide a
blueprint for extending previous work and systemes.
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Future work

* TBox repairing -> ABox repairing

* Ontology -> Knowledge graph
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