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“Ontology defines the kind and structures of

objects, properties, events, and relations in
every area of reality” [1].

e Formal, explicit specification of a shared
conceptualization [2]

e Ontology Evolution [3]

e The process of modifying an ontology in response to a
certain change in the domain or its conceptualization

Ontology Change Management

Incon5|stent’7
Apply changes!

root

accomodation
area

city

located-at

not good for my
intend of use?
Apply changes!

not good for my
application?
Apply changes!




e

Psychology

- User Behavior
- Human Mental Model

Ontology Chan

Ontology Engineer

-Schema

- Evolution

Sociology

- Security

Cognitive Process

- Change in S-P-O

Ontology Change Management

Logging & Applications

- Change Management

- (hange Propagatlon

ge Management

Philosophy

«

- What is “Being”, “is”, and

>

i~ o
Change

Logic

-Representation of Change
g
-Formalizing Change
g g

- Validation of Change

Linguistics

- Lexical Change
g

- Pattern of Change




Ontology

Capturing

e Change Management

Resolution of changes [3, 4]

collaborative engineering [3, 5]

Ontology Change Management

e Alayered approach for Capturing, Representation and Conflict

e Supports: Evolution, Versioning, Merging, Integration, and

(i.e., synchronization) in the distributed environment [3, 6]

e Change history Management and Propagation to dependent entities
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Problem Statement

* No comprehensive Change History Management Framework for

effective change capturing, formal representation, and logging.

 How to Reconcile stalled mappings? How to achieve a performance

and memory efficient procedure with good accuracy?
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e
Related Work

e The increasing information on web needs proper assessment,

manipulating, evolution, merging, integrating, and consistent

maintenance [3, 4, 5, and 6]

Approaches Change Capturing Changes Conflict Resolution Change Change System Working
Representation Implementation Propagation

L. Stojanovic, et al. X v X X v User Dependent

[38].

M. Klein, N. Noy, et X v X v v User Dependent

al. [5, 36, and 37]

T. Gabel, et al. [35] X v v v X Semi Automatic

(KAON)

P. Plessers, et al. [10 X X X v X User Dependent

and 34]

D. Oberle, et al. [33] v v v 4 X User Dependent

S. Castano, et al. [32] 4 v v X X Semi Automatic

F. Zablith [31] v v X v X Towards Automatic

ontology Evolution

A. Maedche [29] v X X X X User Dependent

@ [30] X X 4 v X User Dependent

_/
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Related Work

Change Representation

Y. Sure in 2004, ontology model for change in KAON
framework [7]

M. Klein in 2004, detailed OWL Change Ontology for
distributed ontologies [5]

G. Flouris in 2006, a Belief Change model for KAON
based on [5]

R. Palma in 2011, OWL 2 Ontology Change model for
collaborative ontology engineering [6]

Change Logging
Changes Tab [8] list ontology changes in Protégé

Log Ontology II [9] logs CRM Ontology changes in
sequential manner

Version Log Generator [10] logs changes from Protégé
in a ontology change model

OWL 2 Ontology Change [6] capture and Log ontology
from NeOn Toolkit

Problems

1.

Depends on the underlying ontology
model

2. Granularity level for change classification

3. Strict specifications and usage

Problems

1. No correspondence among the changes of
a particular session

2. No classification of versioned changes

3. Application specific usage, not generic
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Related Work

Mapping Procedures

Problems

1. Schema based incremental mappings evolution [11] 1. Schema and ontology are fundamentally

different

Support Local as View and Global as View approaches

2. Mapping evolution to maintain consistency [12] 2. Restrict the mapping evolution

Between schema and annotations 1. Defined sets of mappings

3. FOAM [13], Falcon [14], H-Match [15], Prompt [16], Lily | 3" No support for mapping reconciliation

[17], AgreementMaker [18], and TaxoMap [19] are most
widely used mapping systems 4. Resource consuming job

Mapping accuracy 1. Computational time and runtime memory

Time efficiency
5. No synchronization of ontology

evolution (change) with mapping
evolution




Limitations of Related Work

e No uniform representation of ontology changes with bases
from classified granular levels

e Strict application specific usage, not generic

e No correspondence among the stored changes of a change
session

* No synchronization (propagation) of ontology evolution
(change) with mapping evolution

e Mapping re-establishment becomes a resource consuming job

i
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e
Proposed Solutions

» The proposed Change History Management Framework support

e Change Representation and Logging

Formal and Effective Representation
Accurate Change Capturing

Change Logging of corresponding changes

e Mapping Reconciliation
With Less Time and Memory consumption

With good Accuracy




e
Summary of Proposed Idea

l Ontology ‘

Ontology Reasoning

Ontology Change Management

.Onlology éngineering ‘
Heterogeneity Resolution

Merging IIntegfation

Versioning Evolution |
:’--....a.Change-_ History | Ontology-_ Mapping
b -christnlation | Mapping Rt{conciliationl
Problems Problems
‘ x Strict application specific usage | x Stalled mappings
x Restart the complete mapping process

4 x No granularity respect
x Time and memory inefficient

a4 Proposed Solution
essessePpProposed Solution

.0". T
i -¢A1om\rity of change - st
s J Principle of change _." Jke(oncile changed/stalled mapping
.-: ¢ Generic formal structure .- 4 J Time and memory efficient based on changes
: | Logging H
"_ Problems. .:
) x No carrespondence among changes
".' x Hard to find changes of a particular change session ..-"
"'-..;,Proposed Solution, il ’

J Notion of changeset is used to for change correspondence

J Association of changes with change session
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Ontology

P
Change o — Change
o b [ Capturlng Validation } [ Logger ]

Workflow of Proposed Idea

e Representation of changes in uniform, formal, and coherent manner

changes effective and efficiently

e Reconciliation of stalled mapping in less time and memory usage

Change history logging that support capture, storage, and retrieve of
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Proposed Methodology

* Asad Masood Khattak, Zeeshan Pervez, Sungyoung Lee and Young-Koo Lee, "Intelligent Healthcare Service Provisioning using Ontology with Low Level Sensory Data”, Transaction on Internet

Information Systems (TIIS) (IF: 0.164) ISSN: 1976-7277, Vol.5, No 11, pp. 2016-2034, 2011.
Asad Masood Khattak, Zeeshan Pervez, Khalid Latif, and Sungyoung Lee, "Change History Ontology: A Theoretical Perspective”, Journal of Advance Science Letters (IF: 1.253), ISSN:1936-6612,

2011.
Asad Masood Khattak, Zeeshan Pervez, Wajahat Ali Khan, Sungyoung Lee and Eui-Nam John Huh, "Automatic System for Rule Learning and Evolution”, Journal of Advance Science Letters (IF:

1.253), ISSN:1936-6612, 2012.
Asad Masood Khattak, Zeeshan Pervez, Khalid Latif, and Sungyoung Lee, "Time Efficient Reconciliation of Mappings in Dynamic Web Ontologies”, Journal of Knowledge-based Systems,

(IF:1.574), 2012.
Asad Masood Khattak, Zeeshan Pervez, Khalid Latif, A. M. Jehad Sarkar, Sungyoung Lee and Young-Koo Lee, "Reconciliation of Ontology Mappings to Support Robust Service Interoperability”,

The 8th IEEE International Conference on Services Computing (IEEE SCC 2011), Washington DC, July 4-9, 2011.

PhD Thesis Defense, Spring 2012
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Change Capturing NS

[Chanqe ] [Validation] Change History

Capturing Logger Parser Mapplng

Log

e Change Capturing
e Change Listener
« KnowledgeBaseListener, ClsListener, SlotListener, FacetListener, InstanceListener

e Change Logger

« Programming API’s used are Jena, rdf-api, rdf-backend, align, arq, Protégé, Protégé-OWL.

Ontology
O
N ©
Ontology Change
W/ Change Capturing
| Change Listener | D
\l/ Change
| Change Logger Log

Asad Masood Khattak, Zeeshan Pervez, Khalid Latif, and Sungyoung Lee, "Change History Ontology: A Theoretical Perspective”, Journal of Advance Science Letters (IF: 1.253),
ISSN:1936-6612, 2011.

* Asad Masood Khattak, Khalid Latif, Sung-young Lee, Young-Koo Lee, Manhuyng Han, and Hyoung Il Kim, "Change Tracer: Tracking Changes in Web Ontologies”,21st IEEE International
k Conference on Tools with Artificial Intelligence (ICTAI), Newark, USA, November 2009. /
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Change Validation

Representation
[Chang_e ] [Validatlon
Capturing

Loggm Mapping
Reconciliation
Change
Logger Parser Mapping

e Ontology Change can be categorized into
e Atomic Change, Composite Change, Pattern Change

e Change Principle

Domain

Pattern Change Specific

Composite Change .
I o Generic

Atomic Change

e Minimal Change —> | change = 3 X {X| X € A, X = 1 targetChange}
Change = 3 X {X| X e A, A = {C{, ..... C,t}

¢ Change Success > where C = ChangeInstance
Change = 1 targetChange N min. (Change.Effects)

o Change Validity —_ Change = 3 X {X| X e A, A ={C, ..... C.}}

where C = ChangeInstance

Change = 1 targetChange n
ontology.consistent. (Change) = true

* Asad Masood Khattak, Zeeshan Pervez, Khalid Latif, and Sungyoung Lee, "Change History Ontology: A Theoretical Perspective”, Journal of Advance Science Letters (IF: 1.253),

ISSN:1936-6612, 2011.

Conference on Tools with Artificial Intelligence (ICTAI), Newark, USA, November 2009.

+ Asad Masood Khattak, Khalid Latif, Sung-young Lee, Young-Koo Lee, Manhuyng Han, and Hyoung Il Kim, "Change Tracer: Tracking Changes in Web Ontologies”,21st IEEE Internatioy
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Representation [& e ﬂ

Chenge Vldt

Capturi g Logger J | , || || Parser Maj pp ng

Five Aspects:

1. WHO performed the Change (User)

WHEN this change is applied (Timestamp)

HOW is the change identified in a change list (ChangeID)
WHAT is the change (Element)

vk »® N

WHERE the change is applied in the ontology-context (Parameters)

Meta Data Change Data
| | \

| Single Ontology Change
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Representation

BB =0
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Mapping
Reconciliation
Ma pp ng

o Change representation in triple (Subject-Predicate-Object)

Asad  Thu Mar 10 15:51:26 GMT 2011

Add subClass (PhD_Student, Student)

PhD_ Student

Add subClass

hasParentClass

hasTargetParent

Student

PhD_ Student
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Chang

Capturig] validation ||~ | o0 || MRy [ 1] parser Mpp ng

Logger

Representation [& e
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o Change representation in triple (Subject-Predicate-Object)
building a semantic net of an atomic change

Asad  Thu Mar 10 15:51:26 GMT 2011 Add subClass

[ Thu Mar 10 15:51:26 GMT 2011 ]

) PhD_ Student
hasTimelnterval
hasTarget

[ Asad ]\ 4{ Add subClass
J performedBy

hasID hasTargetParent

Student ]

[ 1299772286625 ]
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Representation

Representation Loggin . Mappllngt
ﬁ econciliation
Change - Change
[ Capturing ] [Valldatlon Logger Parser Mapplng

Resource +participant-in | OntologyChange
1.7
+defined-in| 1 +temporal-locatior 1
Ontology Timelnterval
o O]_’]_tOlogy Changes Asad  Thu Mar 10 15:51:26 GMT 2011 Add subClass

SubClassAddition = ClassAddition N Vv targetSubClass.Class
= 1 targetParent

ClassAddition = ClassChange N Vv changeType.Create
ClassChange = OntologyChange N Vv changeTarget.Class

ontologyChange = 3 changeTarget.(Class U Property U Individual uOntology)
N 3 changeType.(Create U Update u Delete) N = 1 changeAgent

/
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Loggl n g [ Representation } { Logging Mapping
- Reconcmauon
[ Change . Change

Capturing ] [ Val|dat|0n Logger Parser Mapplng

ChangeSet

+setting-for

+settin€-for \ +temporal-location *setting-for
Resource +participant-in_| OntologyChange Timelnterval
1..% 1
. Change History
+defingf-in 1 Log (CHL)
Ontology
Tog:ChangeSet192
rdfs:type ch:ChangeSet ;
ch:hasChangeSetType lTog:Interval
ch:hasChangeAuthor log:ChangeAgent2 ;

Change History Ontology (CHO)

ch:startTime "2010-01-02 16:32:58+1" ;

ch:endTime "2010-01-02 16:53:11+1" ;

ch:hasChangeReason "Changes after applying rigidity meta property.”
ch:targetontology http://seecs.nust.edu.pk/vocab/bib

* Asad Masood Khattak, Zeeshan Pervez, Wajahat Ali Khan, Sungyoung Lee and Eui-Nam John Huh, "Automatic System for Rule Learning and Evolution”, Journal of Advance Science
Letters (IF: 1.253), ISSN:1936-6612, 2012.




e

Capturing

[ ]
Logging
() (]

e Correspondence of a ChangeSet instance with the changes
of particular change session

Change Author Instance
Change History
Log (CHL)

ChangeSet Instance

ChangeSet Type

ClassAddition Instance RangeAddition Instance . e s s ClassRenaming Instance

Thu Mar 10 15:51:58 GMT 2011

hasTimelnterval

Thu Mar 10 15:51:33 GMT 2011

Thu Mar 10 15:51:26 GMT 2011

hasTimelnterfa

PHD_Stodent

hasTarget

hasTimelnterfal

Class Rename

performedgy

Add Class

performedy

performedBy
hasChangedName ocumen

has| / hasTargetParent X

1299772286625 1299772283444 1299772282157

Asad Masood Khattak, Zeeshan Pervez, Wajahat Ali Khan, Sungyoung Lee and Eui-Nam John Huh, "Automatic System for Rule Learning and Evolution”, Journal of Advance Scieny

K Letters (IF: 1.253), ISSN:1936-6612, 2012.
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Capturing ] [Vahd ation | | = I ogger | | RO L || parser

Logger

[ |
I O I I l Representation Loggin Mapping
- Reconcmauon
[Change . Change
Maj pp ng

» Logged Changes

e Validation and verification of the accurate changes is an essential and
critical aspect for CHL.

e Change Capturing Validity
1. Assuming two versions of an ontology: Oy, and Oy,
2. And changes in both versions: C,

Change Capturing Validity
Oyx =0y, -C,
difference(Oy, , Oy, ) =9
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Representation Loggmf Rel\(lzlgr’:gill?zgtion
[Cc:pizﬁﬁg] [Validatlon Cl_r;agg%er Parser Mapping
e Mapping resolve the terminological and conceptual

incompatibilities.

e For ontologies O, and O,, for each entity in O,, find a corresponding entity
having same intended meaning, in O,

map(ey;, €;;) = value

Mapping Reconciliatio

e Mapping Reconciliation

e Repairing and updating the existing mappings due to changes in the
participating ontologies.

* Asad Masood Khattak, Zeeshan Pervez, Khalid Latif, and Sungyoung Lee, "Time Efficient Reconciliation of
Mappings in Dynamic Web Ontologies”, Journal of Knowledge-based Systems, (IF:1.574), 2012.

* Asad Masood Khattak, Zeeshan Pervez, Sungyoung Lee and Young-Koo Lee, "Intelligent Healthcare Service
Provisioning using Ontology with Low Level Sensory Data”, Transaction on Internet Information Systems (TIIS) (IF:
0.164) ISSN: 1976-7277, Vol.5, No 11, pp. 2016-2034, 2011.

+ Asad Masood Khattak, Zeeshan Pervez, Khalid Latif, A. M. Jehad Sarkar, Sungyoung Lee and Young-Koo
Lee, "Reconciliation of Ontology Mappings to Support Robust Service Interoperability”, The 8th IEEE
International Conference on Services Computing (IEEE SCC 2011), Washington DC, July 4-9, 2011.
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Mapping Reconciliatio
ﬁcci‘piﬂﬁﬁg] (v } [ () I%"_“ﬂ* [[Rﬁ”}

e Extract the ontology change information form CHL.

e Mapping Reconciliation Procedure

Resource: €« SELECT ?changes 7?timeStamp WHERE {?changes docLog:isPartOf changeSetInstance
?changes docLog:hasTimeStamp ?timeStamp } ORDER BY DESC(?timeStamp)

A,: € SELECT ?changedTarget ?isSubClassOf WHERE {Resource
docLog:hasChangedTarget ?changedTarget . Resource docLog:isSubClassOf 7?isSubClassof }




e

Mapping Reconciliatio

e Mapping Reconciliation Procedure

™~

Representation Loggin
[é:hange ] [Validation] > [ Change ]
apturing Logger

Mapping
Reconciliation
istory .
Log Parser Mapping

e Read changed resources from CHL of both the mapped ontologies in A

If 3A n A.0;.CHL.NewChange then
/* Read the changes in A; */
A, <« {x | < CHL,, x > Change}

Endif

If 3A n A.0,.CHL.NewChange then
/* Read the changes in A, */
A, <« {x | < CHL,, x > Change}

Endif
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Representation Loggin Mapping
> Reconciliation
Change - Change I~
[ Capturing ] [ Validation ] [ Logger ] Hf:? Parser Mapping

Mapping Reconciliatio

e Mapping Reconciliation Procedure

e Calculate Semantic Affinity to reconcile mappings

If 3A,.Change n 3A,.Change then
/* Calculate semantic affinity using changed resources of both the ontologies */

R-Map [][] « SemanticAffinity(Cie 05, A;, CE 0,, A, , V)

Endif

If 3A,.Change u 3A,.Change then
/* Calculate semantic affinity using changed resources of one changed ontology */

R-Map [][] « SemanticAffinity(C;e 0, C,€ O,, A, , V)

Input l

Features <€

Endif

e Update the original mapping file with the reconciled mappings

Entity Pair Selection

Execute.update(Mappings, R-Map[][])
Calculate Similarity

Aggregation

suoinelal|

Interpretation

l Output

o
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Overall Integrated Research Flow

KHU Ontology

L —

changes

Capture Changes € g Represent Change|€— Listen Change %5%
)

N
y
store
Log Changes >
Change History
Ontology
Vv : .
— | Tefiy DEoeg @80 SBPECNewRbhagge theftimeStamp WHERE {?changes docLog:isPartof
Stalled Mappings Mapping Procedure If 3A,.¢h gegsIchhaggs thend the changes in Achy/ChangeSet
* i i i i nestahpgies */|
B __%gg BYIHYLPORERL 5€ 01, Ay, cze1®g thangghgent2 ;
\L EndiF m@ﬂrm@ S a){n(gl;ce then 010-01-02 16:32:58+1 ;
extract If 34,. hn@geﬂdengcl’ranthuhgadTarﬁemem moﬂlﬂmwﬂﬁmﬂ‘ﬁéﬁoﬁﬁcdhl‘
19 " . - omen getlg dafricoyl ogy
o R-MaEndifY i stmtablaisadi i niisSidiel assof,e 0,, Meta phoperty.”;
No ¢ _ Endif ch:targetontology http://seecs.nust.edu.pk/vocab/bib.
Changed &
Resources
Yes
A4 A4
. Read Changed
Start Mapping Process Resources
Recliti == rios
Source ontology Features E: Target ontology
& Thing T O ey ey » NP B LA .
\ / Attention_line . . . TERMINOLOGY_SERVI
Communication_functior || Entlty Pair Selection ARCHETVPED
Resaeile Meros Acknowledgement 2 ——— B - CODE_SET INTERFAC|
BRIE Selecion_expression. ||| 3 Imciceskement £ Galoy|ate Similarity 1 L @ VERSIONT
T Parameter 4 Access Il 11 @ mlD
Transmission 5 Role R A ti 11 § PARTICIPATION
- Language communicatic || 6 Working list b ggregation 1 S TERMINOLOGY INTEF
\ / Role 7 Parameter_item s nn 11 3 List
- Sort_control 8 Control_event E |nterpretat|0n 11 CLINICAL_CONTEXT
Update - Act_relationship 9 Link_html i 11 LOCATABLE =
Mappings Ad 10 Table_structurelo... local_id - 3 11 MEASUREMENT 3RV
PPing Entity U PLpeicd ‘ Oufput DATA VALUE
- Role_link 172 EIVL offset COORDINATED_TERM
Participation 13 CCRname AUDIT_DETALLS
Query_event 14 Messageversion_id T—— LINK
15 Parameter.id OBJECT REF-
16 EDAype

RELATED_PARTY /
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Contributions

» The significant contributions of this thesis are:

e Change Representation and Logging

94.71 % of Change Capturing Accuracy has been achieved

100 % structural Change Logging accuracy has been achieved

e Mapping Reconciliation
Time efficiency of 43 % to 85 % has been achieved
Proposed procedure consumes 41.11 % to 58.43 % Lesser Memory

Accuracy of 93.50 % to 100 % of existing mapping systems has been achieved
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Experiments Environment

e Data Sets (16 Ontologies)
e CRM [21], OMV [22], SWETO [23], SWRC [24], ACM and Springer [25], HL7
Classes [26], openEHR Classes [27]; GTT, GEMET, NALT, Human, Mouse, Food,
and People+Pets [28]

e System Comparison (11 Systems)
e Change Management
ChangesTab [8], Version Log Generator [10], Change Detection [10], and Change Capturing [6]
e Mapping Reconciliation

FOAM [13], Falcon [14], H-Match [15], Prompt [16], Lily [17], AgreementMaker [18], and TaxoMap [19]
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Experimental Results

e Change Capturing

ction [10]

Total Changes ChangesTab Version Log Change Detection Change Capturing
Generator
700 =3%0 * 35 (3% aR (235 (R a7
94.71 90.28 92.14 89.86 95.28
35
96
30 94
S 25 92
Qo o
5 c
2 . @9
Q c
@ O
®) 88
o 15 8 - g
g, ,5 86 r (Proposed)
O O 84 - enerator [10]
©

uring [6]

807

1 2 3 4 ChafkgeTiriced CHAAZESTAB[BF L5VA6sIGhUSEO 20 2817%h33 24 25 26CAEAL29 30 3132 33 34 35

(Proposed) Generator [10] Detection [10] Capturing [6]
@ Number of Change Applied /
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Experimental Results

» Change Logging

Change Validation

Tests Correct Results Problem Accuracy
Initial Attempt: 12 5 Domain Addition 41.47 %
DT Pr. Del. (Range)
1% Revision: 12 7 Inverse Property 58.34 %
274 Revision: 12 12 Nil 100.00 %
Revised Validation
Tests Correct Results Problem Accuracy

36 36 Nil 100.00 %
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Experimental Results

e Change Logging (Data sets)
e SWETO testbed_vi_2.owl, testbed_v1_3.owl, and testbed_vi1i_4.owl
e CRM ontology cidoc-crm-3.2.owl and cidoc-crm-3.4.owl

Ontology Versions SWETO (V1.2 & V 1.3) SWETO (V 1.3 & V 1.4) CRM (V3.2 & V 3.4)
Total Changes 124 223 170
Change in Hierarchy 60 170 94
Change in Classes 107 193 54

Change in Properties 14 22 103
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Experimental Results

o Mapplng Reconciliation (Complex Changes)
e 25 set of changes

Mapping Systems Mouse Onto vs. Human Brinkman Onto vs. GEMET Onto vs.
Onto GTT Onto NALT Onto

Falcon Mapping Time 8.89m 32.40 m 51.33m
H-Match Mapping Time 10.76 m 39.13m 1.12h

Lily Mapping Time 13.22m 34.03m 52.65m
TaxoMap Mapping Time 11.08 m 33.41m 52.65m
Falcon Re-Mapping Time 9.87m 34.63 m 53.71Tm
H-Match Re-Mapping Time 12.35m 41.55m 1.17h

Lily Re-Mapping Time 1543 m 37.20m 54.97 m
TaxoMap Re-Mapping Time 13.21m 3593 m 55.36m
Extended Falcon Re-MappingTime 2.36m 5.06 m 9.48 m

Extended H-Match Re-MappingTime 2.96 m 4.88 m 12.39m
Extended Lily Re-MappingTime 3.45m 6.75m 10.37m
Extended TaxoMap Re-Mapping Time 2.97m 6.09 m 10.18 m

- y
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Experimental Results

e Mapping Reconciliation (atomic Changes)

Ontology Versions Human Mouse Health Food

People+Pet

ACM Springer
Ontology Ontology

'Version1 Original
283
112

123

Original
166
201
198

Original
169
153
145

Original
122
161
114

Original
120
172
109

Original
109
133
141

Original
176
114
106

Version2 = Versionl + Changes

Version3 = Version2 -+ Changes

Version4 = Version3 + Changes

System comparision using Human and Food

ontology

= HuVl and Fovz = HuWZ2 and Fowz ™ HuW3 and Fow3 = Huwv4 and Fowvd

System comparision using Human and
People+Pets ontology

W HuV1 and PPV1 W HuVZ and PPV2 W HuV3 and PPV3 WHuVY B

nd PPV4

System comparisin using Human and Health
ontology

= Huvl and Hevl - HuV2 and Huv2 = HuV3 and Hev3 = Huv4 and Hewva

System comparision using Food and Health
ontology

W FoV1 and HeVl EFoV2 and Hev2 H Fov3and Hev3 HFoV4 and HeV4
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Experimental Results

e Cascading effects of ontology changes on dependent resources, still the
pI'OpOsed teChniqU.e shows better performance. (Atomic and Complex Changes)

e 5 set of experiments
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Time Time Time Prompt Time
er Time
B HuVl and MoVl 205.42 5.08 3813 154 7.06
B HuW2 and MaV2 40.56 2.06 951 0.53 3.32
W HuV3 and MaVv3 4p.31 251 1011 0.56 342
B HuV4 and Movd 4245 244 10.03 0.59 339
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Experimental Results

* Reconciled Mapping Accuracy (atomic Changes)

@CM\M

Ontologyl Ontology?2 Ext-FOAM Ext-Falcon Ext-AgrMaker Ext-Lily
HumanV'1 MouseV1 Original 100% 100% 100% 100%
HumanV?2 MouseV?2 283 vs. 116 96.50% 96.50% 96.00% 96.00%
HumanV 3 MouseV3 112 vs. 201 93.50% 95.00% 94.00% 95.00%
HumanV4 MouseV4 123 vs. 198 97.00% 97.00% 97.00% 97.00%
HumanV1 HealthV1 Original 100% 100% 100% 100%
HumanV?2 HealthV2 283 vs. 169 97.00% 98.50% 98.00% 99.00%
HumanV 3 HealthV3 112 vs. 153 96.50% 96.00% 97.00% 97.00%
HumanV4 HealthV4 123 vs. 145 99.00% 100% 100% 100%
HealthV1 FoodV1 Original 100% 100% 100% 100%
HealthV2 FoodV2 169 vs. 122 98.50% 100% 100% 100%
HealthV3 FoodV3 153 vs. 161 97.00% 98.50% 99.00% 99.00%
HealthV4 FoodV4 145vs. 114 98.50% 99.50% 99.00% 100%
ACMV1 SpringerV1 Original 100% 100% 100% 100%
ACMV2 SpringerV?2 109 vs. 176 99.00% 100% 100% 100%
ACMV3 SpringerV3 133vs. 114 98.50% 99.50% 99.00% 99.50%

SpringerV4 141 vs. 106 99.50% 100% 100% 100%
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Experimental Results

e Memory usage during Reconciliation procedure (complex Changes)

Onto 1

Mapping System

Mappings Mapping System ermediate Mapping System Final

Mappings

Onto 2

Exiting Mapping Procedure
Proposed Mapping Reconciliation

Procedure
200,000
180,000 ' N
w 160,000 AN AN
a \ \
= 120,000 \ / \ 5—.
o 100,000 =
b 80,000 \
S 60,000 \.
Y 40,000
§ 20,000
0
Falcon Ext- Lily Ext-Lily TaxoMap Ext-
. Falcon . . . TaxoMap
Runtime . Runtime Runtime Runtime .
Runtime Runtime
Space Space Space Space
Usage Space Usage Usage Usage Space
Usage Usage
=4=Human vs. Mouse (Original) 187,003 187,320 129,393 129,544 107,061 107,392
== HumanV1 vs. MouseV1 189,934 93,698 134,319 81,802 107,801 44,061
==fe=HumanV2 vs. MouseV2 189,544 93,491 134,002 81,854 107,566 44,132
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Conclusions and Future Research

e This Thesis contribute to :
e Designing and development of a semantic structure for ontology change history

management.
e Capturing and logging the changes in a coherent manner.
e Reusing the logged changes for mapping reconciliation.

e A high degree of accuracy, performance, and resource utilization against

existing systems is achieved.

e Future Research

e Structural and Instance level changes

e Variable accuracy:

Mapping accuracy evaluation (missing mappings)
Reasons for missing mappings (Level of information, Conflicts at semantic level)

-

™~
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Future Applications

- CHL Repository

- Applications of CHL

Change Visualization

Ontology Recovery

Temporal Traceability

Query Reformulation

Collaborative Ontology Engineering
Adaptive Systems

Change Prediction

AT
NS

Change
History Log

(CHL)

N




e

Selected References

1. Barry Smith. Formal Ontology and Information Systems, New York: ACM Press, 2001

N

T.R. Gruber. A Translation approach to portable ontologies. Knowledge Acquisition. 5(2):199-220, 1993 .

3. G. Flouris, D. Manakanatas, and G. Antoniou. Ontology change: Classification and survey. Knowledge Engineering Review (KER), 23(2), 2008.
4. G. Flouris. On belief change in ontology evolution: Thesis. December 2006.

5. M. Klein. Change Management for Distributed Ontologies. Phd thesis, Vrije University, Netherlands, 2004.

6. R. Palma, O. Corcho and P. Haase. A holistic approach to collaborative ontology development based on change management. Journal of Web Semantics,

9(3), 2011.

7. T. Gabel, Y. Sure, and ]. Voelker. Kaon - ontology management infrastructure. Technical Report D3.1.1.a, SEKT Project: Semantically Enabled
Knowledge Technologies, March 2004.

8. W. Liu, T. Tudorache, and T. Redmond.Changes tab in protegé . http://protegewiki.stanford.edu/index.php/Changes Tab.

9. Y. D. Liang. Enabling Active Ontology Change Management within Semantic Web-based Applications. Mini phd thesis, University of Southampton, 2006.

10. D. P Plessers and S. Casteleyn. Understanding ontology evolution: A Change detection approach. Web Semantics Science Services and Agents on the
World Wide Web, 5(1), 2007.

1. R. Fagin, P. Kolaitis and G. Tan. Schema Mapping Evolution Through Composition and Inversion. Springer-Verlag, Data-Centric Systems and
Applications, Feb 2011.

12. Y. Anand T. Topaloglou. Maintaining semantic mappings between database schemas and ontologies. In Proceedings of Joint ODBIS and SWDB workshop
on Semantic Web Ontologies Databases, Germany, Feb 2008.

13. M. Ehrig and Y. Sure. Foam - framework for ontology alignment and mapping; results of the ontology alignment initiative. In In Proc. of the Workshop on

Integrating Ontologies, 2005.
14. W. Huand Y. Qu. Falcon-ao: A practical ontology matching system. Journal of Web Semantics, 6(3), 2008.

15. 8. Castano, A. Ferrara, and S. Montanelli. Matching ontologies in open networked systems. Techniques and applications, Journal on Data Semantics
(JoDS), 3870/2006, 2006.

/




a ™
Selected References

16. N. Noy and M. A. Musen. Prompt: Algorithm and tool for automated ontology merging and alignment. In Proceedings of the Seventeenth National
Conference on Artificial Intelligence and Twelfth Conference on Innovative Applications of Artificial Intelligence, pages 450455, 2000.

17. P. Wang. and B. Xu. Lily: Ontology alignment results for oaei 2009. In Ontology Matching of 8t International Semantic Web Conference (ISWC),
Washington DC, USA, October 2009.

18. F.P.A. L F. Cruzand C. Stroe. Agreementmaker: Efficient matching for large real-world schemas and ontologies. PVLDB, 2(2), 2009.

19. F. Hamdi, B. Safar and C. Reynaud. Taxomap alignment and reznement modules: Results for oaei 2010. In In Proceedings of the 5th International
Workshop on Ontology Matching (OM-2010) collocated with the 9th International Semantic Web Conference (ISWC), China, November 2010.

20. P. G. C. E. Alchourron and D. Makinson. On the logic of theory change: Partial meet contraction and revision functions. Journal of Symbolic Logic,

50(1), 1985.
21. M. Doerr, Chair, and Heraklion. Crm, cidoc documentation standards working group. http://cidoc.ics.forth.gr/index.html.

22. F. ]J. Hartmann, R. Palma. Omv - ontology metadata vocabulary. In in: C. Welty (Ed.), ISWC 2005 - In Ontology Patterns for the Semantic Web,
Galway, Ireland, Nov 2005.

23. L. B. Arpinar. ~ Web technology evaluation ontology (sweto), a nsf medium itr project. http://Isdis.cs.uga.edu/projects/semdis/sweto/ .

24. Y. Sure, S. Bloehdorn, P. Haase, J. Hartmann, and D. Oberle. The swrc ontology - semantic web for research communities. In In Proceedings of the 12th
Portuguese Conference on Artificial Intelligence - Progress in Artificial Intelligence (EPIA), volume 3803 of LNCS, pages 218-231, Covilha, Portugal,
December 2005. Springer.

25. http://mapekus.fiit.stuba.sk/ ?page:ontologies
26. http:/ /web.science.mq.edu.au/Nborgun/ Software.html
27. http://trajano.us.es/ ~isabel/EHR/

28. http:// oaei.ontologymatching.org/




e

™~

Selected References

31.

32.

33.

34.

35.

36.

37.

38.

A. Maedche, B. Motik, L. Stojanovic, R. Studer, and R. Volz. Ontologies for enterprise knowledge management. IEEE Intelligent Systems, 18(2), 2003.

H. Liu, C. Lutz, M. Milicic, and F. Wolter. Updating description logic aboxes. In Proceedings of the 10th International Conference on Principles of
Knowledge Representation and Reasoning (KR-06), United Kingdom, June 2006.

F. Zablith. Ontology evolution: A practical approach. In Poster at Proceedings of Workshop on Matching and Meaning at Artificial Intelligence and
Simulation of Behaviour (AISB), Edinburgh, UK, April 2009.

S. Castano, A. Ferrara, and G. Hess. Discovery-driven ontology evolution. In 3rd Italian Semantic Web Workshop: The Semantic Web Applications and
Perspectives (SWAP), Italy, December 2006.

D. Oberle, R. Volz, B. Motik, and S. Staab.  In Handbook on Ontologies, chapter An extensible ontology software environment. International
Handbooks on Information Systems. Springer, 2004.

P. Plessers and O. D. Troyer. Ontology change detection using a versioning log. In Proceedings of 4th International Semantic Web Conference (ISWC),
Galway, November 2005.

T. Gabel, Y. Sure, and ]J. Voelker. Kaon - ontology management infrastructure. Technical Report D3.1.1.a, SEKT Project: Semantically Enabled
Knowledge Technologies, March 2004.

M. Klein and N. Noy. A component-based framework for ontology evolution. In IJCAI Workshop on Ontologies and Distributed Systems, Germany,
August 2003.

N. Noy and M. Klein. Ontology evolution: Not the same as schema evolution. Knowledge and Information System, 6(4), 2004.

P. Haase and L. Stojanovic. Consistent evolution of owl ontologies. In In Proceedings of the 2" European Semantic Web Conference (ESWC), Greece,
June 2005.




e

Pubilcations

Patents (2)

SCI/E Journal Papers (7)
First Author Co-author

[ Five Publications Two Publications ]

Non-SCI/E Journal Papers (2)
First Author Co-author

[ One Publication One Publication ]

International Conference Papers (24)
First Author Co-author

[ Fifteen Publications Nine Publications ]

Total 33 Publications

Three Journal Papers are Under Review
(2 Major Revisions)

Asad Masood Khattak, Zeeshan Pervez, Chris Nugent, Sungyoung Lee, “Adaptive System for
Personalized Healthcare Services”, |IEEE Transactions on Biomedical Engineering, 2012. (In

@ preparation)




Thank You

¥




