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Abstract 
 

Ontology tends to change over time. Therefore, ontology change management such 

as ontology versioning is essential to keep ontology up to date. As one of the important 

phases in ontology versioning, change detection should be able to provide information 

about the changes in the database or metadata, which may need to be reflected as changes in 

the underlying ontological model. This paper proposes a bottom-up change detection 

method from a database or metadata perspective to preserve compatibility serialization 

between ontology and the associated database. In addition, with respect to ontology 

versioning tasks, the quality of detectable concept changes is measured using Precision,     

Recall and F-measure.  
 

Keywords: ontology, ontology versioning, bottom-up change detection, ontology 

change management. 
 

1. Introduction 
 

Ontology provides common vocabularies of a specific domain of interest. The 

emergence of Semantic Web technology offers us new approaches to represent and 

manage ontology.  For instance, the World Wide Web Consortium (W3C) 

recommended the use of Resource Description Framework / Resource Description 

Framework Schema (RDF/RDFS) and Web Ontology Language (OWL/OWL 2) to 

address the issue of representing, sharing and reusing ontology over the Web [1].  

Ontology is subject to continuous changes. For example, the information structure 

holding knowledge might be modified due to addition of new information which was 

previously unavailable, a discovery of new scientific facts, or implementation of new 

regulation, which may produce new concept entities. As such, ontology change 

management should be able to handle some specific changes, e.g. the addition and 

subtraction of concepts which can be adapted into the ontological model. 

In general, there are two main types of ontology change, [8] i.e. bottom-up change 

and top-down change. The top-down change is an explicit change made by the engineer 

to be adapted into the associated resources used in the system, such as metadata or 

database. On the other hand, the bottom-up change happens due to changes in the 

database or metadata, which may need to be reflected in the underlying ontological 

model. This study focuses on bottom-up change detection and consequently ontology 

versioning in the context of change management. Furthermore, our approach can be 

considered as an initial step to keep the knowledge up-to-date so that it meets the user 

requirements. Besides, it is also crucial to provide information about compatibility 
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serialization between ontology and dependent resources e.g. database and ontology 

metadata.  

As one of the important phases in ontology versioning, change detection should 

provide information about the differences among the ontology versions, as well as 

information about the dependent metadata [3]. One of the major obstacles in 

implementing change detection is the limitation of the current methods to directly deal 

with the changes of the associated database. This paper builds on the assumption that 

the changes can be detected by coupling the associated database with the approach that 

allows the system to detect the changes in an automatic manner. Since the information 

of associated database or metadata is represented using Ontology Metadata Vocabulary 

(OMV), OMV plays the role of the metadata interface to detect the changes from the 

database or metadata perspective. Next, it should be followed by the processes of 

characterizing and representing the changes for further action. In this work, the relevant 

detected changes are represented using Description Logic (DL), the logical formalism 

of OWL  

This paper consists of eight sections. Section 2 presents the rationale for bottom-up 

change detection. Section 3 illustrates the change in ontological components in the 

context of ontology versioning. Section 4 presents the proposed change detection 

approach. Section 5 discusses the representation of the detected change. Section 6 

discusses the evaluation of the approach. Related works are presented in Section 7. 

Finally, the conclusion is presented in Section 8. 
 

2. Rationale for Bottom-up Change Detection in Ontology Versioning  
 

The largest parts of information in the Web are contained as deep web resources, 

usually stored in the Relational Database (RDB) [6]. Deep web resource is a term which 

refers to as a database backbone of web-based application. It is usually in the form of 

relational data. The deep web resources provide useful information for building 

ontology, as they store considerable information of a specific area of knowledge. 

According to [8, 9, 10], the changes in instances and in the relational database schema 

can be associated and mapped to particular ontology components. Hence, the change in 

the associated database or metadata can be reflected as the change in the underlying 

ontological model [4], especially in situations when the ontology functions as the global 

schema or data wrapper. As such, there is the need to maintain the ontology. Manual 

bottom-up change detection is impractical because it is difficult for user to control what 

change have occurred, what type of changes have happened, etc. Therefore, an 

automatic change detection approach plays an important role in keeping track of 

compatibility serialization between ontology and data stored in the relational database. 

As an illustration of the bottom-up change, we refer to the Amino Acid Quantitative 

Structure Property Relationship Database (AA-QSPR). AA-QSPR is a web-based 

platform of the Amino Acid database, which encourages the community to contribute 

information about new molecules and new information about the existing molecules.  

They provide simple web forms and store the data as relational and XML databases. In 

this way, e.g. the addition of new information may change the classification of the 

existing information. If one builds the amino acid ontology on top of this database, the 

addition of new molecules should be reflected as an addition of numberOfIndividuals of 

the metadata, as well as the addition of OWL instance or individual. 

Once the changes have been detected, then the change representation procedure 

comes into play.  In this paper, the relevant detected changes are represented using the 
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same abstraction as the one used in ontology. Thus, the representation of changes will 

support interoperability since it is represented in a standard way.  

 

3. Changes in Ontology Versioning 
 

Change detection is a process of finding out whether changes have occurred to the 

underlying ontology and what kind of changes could be identified for further analysis. 

To illustrate the change in ontological components in the versioning process, we refer 

to the Amino Acid Ontology
1
 (AAO). AAO is an ontology about Amino Acids and their 

molecular characteristics such as size and polarity. The latest four versions of AAO are 

Version. 1.0, Version 1.1, Version 1.2 and Version 1.3 dated 10/11/2005, 05/15/2006, 

05/18/2006 and 16/02/2009 respectively.  Table 1 presents the AAO versions and their 

ontological components.  

Table 1. The number of ontological components in the Amino Acid Ontology 
 

Version ∑ concepts ∑ object 

properties 

∑ subclasses 

axiom 

∑ equivalent 

classes axiom 

∑ disjoint classes 

axiom 

1.0 55 14 245 15 199 

1.1  55 14 245 14 199 

1.2 46 5 238 12 199 

1.3 46 5 238 12 199 

 

As presented in Table 1, several changes occur from Version 1.1 to be Version 1.2, 

whereas there are no particular changes from Version 1.2 to be Version 1.3. 

Nevertheless, several annotations are added in Version 1.2. Consequently, Version 1.2 

became Version 1.3. 

Given two versions of ontology, V1 and V2, the differences between the two 

versions can be identified as addition and subtraction ontology components [11, l2], 

denoted as  1 and  2 respectively.  1 is the number of required added components in 

V1 to become V2, whereas  2 is the number of required deleted components in V1 to 

become V2. Given two sets of ontological components, OC1 as a set of V1 components, 

and OC2 as a set of V2 components, the deltas can be computed as  1 = OC2 \ (OC2 
OC1) and  2 = OC1 \ (OC1 OC2) respectively. For instance, in terms of properties 

subtraction for Version 1.1 to be Version 1.2, Version 1.1 requires nine deleted 

properties. 

 

4. Change Detection Approach 
 

Before proceeding to the proposed framework, let us look at how we can implement 

change detection. The core ontology is firstly created on top of the database of OpenBiblio
2
 

Version 0.5.2 using the RDB to OWL translation approach. This type of translation approach 

is intensively discussed in [8, 9]. After several refinements, e.g. removing unnecessary 

classes, we produce the first version of the ontology, denoted as V1. By using HermiT
3
, 

we have checked the satisfiability of V1, i.e. all concepts in V1 are non empty concepts. Next, 

                                                           
1 http://www.co-ode.org/ontologies/amino-acid/2009/02/16/ 
2 http://obiblio.sourceforge.net 
3 http://hermit-reasoner.com 
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we utilize V1 in ontology-based data access, supporting query answering over legacy 

application.  

Note that for describing the relationship between the ontology and the source of the 

database, the names of ontological components are taken from the source of the 

database. For instance, the ―collection_dm‖ is kept as a concept identifier instead of 

using ―collection‖ provided by the corresponding domain ontology, i.e. the 

Bibliographic Ontology (BIBO)
4
. Next, after some period of time, one may intend to use 

newer versions of the application, i.e. Version 0.6.1. For this reason, V1 needs to be 

adapted in response to the changes in the database. 

The changes in the database in which some specific changes need to be adapted in 

V1 are detected by coupling the database or metadata with the approach that allows the 

system to detect the changes in an automatic manner. Fig.1 depicts the change detection 

approach. 

 

 

 

 

 

 

 

Fig.1. The Proposed Change Detection Approach 
 

Our approach consists of four main steps as depicted in Fig. 1, which are: (1) 

providing ontology metadata, (2) version identification, (3) change detection algorithm, 

and (4) change representation. The steps of the approach are explained below. 

4.1. Providing Ontology Metadata  
 

Metadata means machine-processable information on the Web
5
. Hence, ontology 

metadata is machine-processable information about ontology. The main purpose of 

ontology metadata is to provide additional information about ontology in order to 

improve the accessibility, sharing and reuse of ontology [13]. Considering metadata 

provides ontological information, ontology versioning should be related to the 

dependent data source or metadata [3]. The metadata, e.g. OMV can be used as an 

interface to provide compatibility information between ontology and the legacy 

database. OMV [13] is a vocabulary standard, which captures information about 

ontology. OMV also provides version information about the ontology, which is stored 

in the Ontology Attributes (OA).  

Once the core ontology is built on top of the legacy database, OMV may also 

contain particular information about the database. OMV attributes such as the number 

of classes, properties and individuals can be used to provide compatibility information 

between the ontology and the related database. For this reason, there is a need to derive 

bottom-up change detection. Bottom-up change detection can use the differences that 

                                                           
4 http://bibliontology.com 
5 http:/www.w3.org/metadata 

Providing ontology 

metadata 

Version 

identification 

Change detection: 

1. Identify and count RDBC 

2. Compute  RDBC1, RDBC2,  1, 1 

3. Analyze the type of changes 
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exist between the OMV and information from the database as a trigger for change 

detection in the ontology, although further analysis is still required to possibly reflect 

the change in the ontology. Moreover, ontology versioning should provide transparent 

access [3] and should include metadata [4]. This approach will focus on employing the 

ontology entity of OMV. The ontology attributes include 
URI,Version,creationDate, modificationDate, numberOfClasses, 

numberOfProperties, numberOfIndividuals and numberOfAxioms. 

4.2. Version Identification 
 

Version identification is essential in ontology versioning, since versioning can only be 

applied in different versions of the same ontology. OWL provides several tags to store 

version information in a different level, i.e. at the ontology, class or property level as listed 

below: 

1. <owl:Ontology rdf:about=""/>  is the tag which contains annotations about 

the version of the ontology.  

2. <owl:priorVersion> is used to indicate the earlier version of the ontology.   

3. <owl:backwardCompatibleWith> is related to version compatibility as it 

identifies specific prior ontology and is backward compatible with the current version.  

4. <owl:incompatibleWith> is used to define version incompatibility among 

ontology versions.   

5. When the granularity of ontology version on the ontology level is not sufficient, one 

may keep the version information at the level of class and property without creating a 

new version as a different ontology file.  

To apply versioning at the class or property level, version annotation can be placed after 

the rdf:id and rdf:Resource attribute in the <owl:class> or 

<owl:DatatypeProperty> tag of the new version. 

4.3. Change Detection Algorithm 

  

Implementing change detection in RDB, which can be reflected as change detection 

in OMV and ontology needs further analysis to study the relationship between RDB and 

the ontology component. Based on the works in [8, 9, 10], RDB can be mapped into 

OWL ontology. RDB components which are tables, attributes, rows and restrictions  can 

be mapped to concept, datatype property, instances and OWL restriction respectively in 

the OWL ontology. 

Let V1 be the core ontology, which is built on top of RDB. RDBC is the particular 

RDB components used as the source to build V1, so that RDBC ⊆ RDB. The OA of 

OMV, which is associated with RDBC are numberOfClass, 

numberOfProperties, numberOfIndividuals and numberOfAxiom. We use 

the term initial difference ( 0) in which the changes have not been detected.  

The main steps involved in the change detection algorithm consist of: 

1. Identify and count the set of RDBC metadata,  

2. Compute  RDBC1,  RDBC2,  1 and  2, and 

3. Determine the type of change 

where:   
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RDBC0 is RDBC in which the changes have not occurred;  

 RDBC1 is addition component in RDBC;  

 RDBC2 is subtraction component in RDBC.  

Since RDBC is a subset of RDB, then RDBC metadata can be computed based on 

the tables, which are mapped into concepts of the ontology. Column metadata (data 

type, primary key, mandatory, etc), constraints (unique, check), and rows, present in 

each table are calculated as well.  

Given C as a set of changes occurring in RDBC then RDBC1= RDBC0 + C and 

RDBC2 = RDBC0 – C. The difference between the number of RDBC metadata and OA 

values after components addition can be computed as  RDBC1= RDBC2 \ 

(RDBC2
RDBC1). Whereas, the difference between the number of RDBC metadata 

and OA values after components subtraction can be computed as  RDBC2 = RDBC1 \ 

(RDBC1
RDBC2).  

Let  0,  1,  2 be the differences between the numbers of RDBC metadata and the 

values of OA, where, (1)  0 is the initial difference between the numbers of RDBC 

metadata and OA values, (2)  1 is the difference between the numbers of RDBC 

metadata and OA values after component addition, and (3)  2 is the difference between 

the numbers of RDBC metadata and OA values after component subtraction.  1 is the 

difference caused by the addition of T (tables), A (attributes), R (rows) and RES 

(restrictions) in RDBC. Hence,  1=  0 + ∑ ( RDBC1).  2 is the difference caused by 

the subtraction of T, A, R and RES in RDBC. Hence,  2=  0 - ∑ ( RDBC2).  

Having all the above requirements for change detection in hand, we determine the 

changes occurring in RDB. The changes in RDB which should be reflected as the 

changes in ontology can be detected if  1  1
 0. Furthermore, the type of change 

can be detected as additional components in the ontology if  1 > 0, whereas the change 

can be detected as subtraction components of the ontology if  2 > 0. For instance, the 

addition of table t in the database, where t ∈ RDBC, then we can say that concept c is 

required added concept in V1 to become V2.  On the other hand, the subtraction of table 

t, where t ∈ RDBC and t is associated with concept c in V1, then we can say that 

concept c needs to be deleted in V1 to become V2.   
 

5. The Representation of Changes 
 

By investigating the relationship between OWL and RDB in [8, 9], the change of 

database table has possibility to be reflected as the change of domain concept and range 

concepts. The change in attribute can be reflected as the change in datatype or data 

property. The change in foreign key can be reflected as the change in object property, and 

the change in constraint can be reflected as the change in the restriction in the ontology. The 

changes in the database table and foreign key can also be reflected as the change in 

generalization-specialization. 

Once specific changes have been detected, change representation procedure comes 

into play.  Since the relevant detected changes will be represented in the same 

abstraction with the one used in the underlying ontology, we need to consider several 

different ways in representing ontology. In general, ontology can be represented in: (1) 

graphical representation which is useful for visualizing the conceptualization of the 

domain, (2) object model or frame-like, (3) logical representation using a set of DLs 

axioms, etc. We choose the logical representation using DL axioms due to the reason 
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that DLs constitute a logical foundation of OWL. DLs also provide a more grounded 

method of ontological representation. Hence, it is transferable to other formalisms.  

Before getting into the detail of representing the change, let us briefly explain about 

DLs. DLs is a family of knowledge representation (KR), which provides a well-founded 

formal semantic for ontological knowledge representation [14]. In the DL knowledge 

base, the domain is modeled using concepts and roles. The formal semantic of DLs is 

expressed in terms of interpretation, usually presented as Tarski-style of interpretation 

I:  

I = ( ∆I, . I 
); 

where: 

∆ I : non empty domain of interpretation I. 

. I : interpretation function which maps every concept C to a set C I ⊆ ∆ I, each every role R 

to a set R I ⊆∆ I x ∆ I, and individual I to a set I I ⊆ ∆I.     
As mainly used in the field of Artificial Intelligence, DLs provide the logical 

formalism for the Semantic Web. ALC is basic language for describing classes using 

the following notations: C ⊓ D, C ⊔ D, C, R.C, R.C 
C and D are concepts, and R is a role. S is ALC augmented by transitive property. 

The extension of S with inverse property and property hierarchy is SHI. The extension 

of SHI with functional restriction; qualified number restriction and cardinality 

restriction are SHIF, SHIQ and SHIN respectively. The extension of SHIN with 

nominal, i.e., object value restrictions is SHOIN. If data type predicates is supported, 

SHOIN is followed by D, i.e. SHOIN(D).  Two OWL fragments, OWL-DL and 

OWL-lite are based on SHIF(D) and SHOIN(D) respectively. Table 2 depicts the 

constructors of the AL language. 

Table 2: Concept Constructors of the AL Language [14] 
 

Construct Expression Semantics 

Atomic Concept A A
I   I

 

Atomic Roles P P
I  I ×  I

 

Atomic Negation A  I\ A
I
 

Conjunction C ⊓ D  C I ⋂ D I
 

Existential Quantification R.C {a |  b.(a, b)   R I} 

Value Restriction R.C {a|  b.(a, b)   R IbC I} 
Bottom Concept   0 

 

In this paper, we refer to the DL-lite for logical representation of the ontology. As 

stated in [19], DL-lite family can be used to capture conceptual modeling of Entity 

Relationship Model (E-R model). Indeed, DL-lite is rich enough to capture the basic 

ontology of database modeling, as DL-lite provides the following properties [20]:  

1) IS-A relationship;  

2) Concepts disjointness;  

3) Role typing, e.g. P ⊑A which states that first member of P is instance of A,  
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4) Mandatory and non mandatory participant, e.g. A⊑P states that all instances 

of A participate to P, and  

5) Functionality restriction of the form: (funct R)  

DLs knowledge base consists of intensional knowledge TBox and extensional 

knowledge ABox, denoted with ∑ = <T, A>. TBox T is terminological knowledge to 

specify knowledge about concepts and roles. ABox A is assertional knowledge also 

called assertion about instances or individuals. The view of V1 TBox (an excerpt of the 

ontology) which is affected by the relevant changes i.e. concepts addition is listed 

below: 

1) Mbr_classify_dm ⊑ ⊤ 

2) Member ⊑ Mbr_classify_dm 

3) ∃ hasBiblioHold ⊑ Member 

4) ∃ hasBiblioHold ͞   ⊑ Biblio_hold 

5) ∃ hasAccount ⊑  Member 

6) ∃ hasAccount ͞   ⊑ Account 

7) Member ⊑ ∃hasAccount 

8) Collection_dm ⊑ ⊤ 
9) Biblio ⊑  Collection_dm 

10) ∃hasMaterialType ⊑ Biblio 
11) ∃hasMaterialType ͞  ⊑ Material_Type_dm 

12) ∃hasField ⊑ Biblio 
13) ∃hasField ͞   ⊑ Biblio_field 

14)  Biblio ⊑ ∃hasField 

15)  Mbr_classify_dm ⊓Collection_dm ⊑ ⊥ 

OWL-based reasoner such as HermiT which is installed in Protégé 4.1 can be used 

to check the consistency of the ontology.  

5.2. Change Representation: Concept addition 
 

In this section, we discuss the representation of concept addition. By applying the 

change detection algorithm (as presented in Subsection 4.3), we detected the addition of 

four tables. Among them, we observed that Checkout_privs, Member_fields and 

Member_fields_dm are considered as concepts added to V1 to become V2. 

Furthermore, we observed that member_fields and member_fields_dm contain 

similar information. Hence, the information from the two tables can be combined into 

Member_field. That means, to be V2, V1 needs the addition of the concepts 

Checkout_privs and Member_fields. Hence, the type of change in V1 to become 

V2 can be determined as concept additions, which can be presented in the following 

form:  

add {checkout_privs, member_fields}.  

As mentioned in the previous section, the representation of the above changes are 

represented using the same abstraction with the one used in the ontology representation. 

The DLs representation of add {checkout_privs, member_fields} and their effects to the 

TBox of the ontology, which are added in V2 are: 

1) Member_fields ⊑ ⊤ 
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2) Member ⊑ Member_fields 

3) ∃ hasCheckoutPrivs ⊑  Checkout_privs 

4) ∃ hasCheckoutPrivs ͞  ⊑  Material_type_dm 

The addition of the four axioms above gives at least two effects, i.e.: (1) the addition 

of Member_fields changed the concept hierarchy in V1 and (2) the addition of 

Checkout_privs changed the restriction in V1.  In other words, it can also be 

explained that the former effect has changed the generalization-specification relation, 

whereas the latter effect has changed the restrictiveness of the ontology. Specifically, 

concept Member becomes more specialized since it moved down in the concept 

hierarchy of V2.  The concept Material_type_dm becomes more restrictive since it is 

related to Checkout_privs using the object property hasCheckoutPrivs.   

 

6. Evaluation  
 

6.1 Concept Change Detection  
 

Precision (P) and Recall (R) are used to evaluate the approach. In this paper, R is 

used to evaluate the detected changes relevant to be reflected as changes in the 

ontology. On the other hand, Recall evaluated that the relevant changes are detectable 

by the algorithm. F-measure (F) combines precision and recall. The result of P, R and F 

are presented in Table 3 which is computed using the following equations:  

 

Precision (P) =   

Recall (R) =   

F-measure (F) = 2.    

Table 3. Precision, Recall and F-measure of Concepts Addition 

Precision 

(P) 

Recall 

(R) 

F-measure 

(F) 

0.75 1 0.86 

 

6.2 Concept satisfiability 

 

Through consistency checking using HermiT, V1 is consistent before the changes 

occurred. Once new concepts are added to V1, it is important to check whether new 

concepts are satisfiable with respect to ABox and TBox of the ontology. That means 

interpretation I should satisfy concept inclusions in TBox, denoted with C
I D

I
, and 

concept assertion in ABox, denoted with  a
I
 C

I
.   

Reasoning services such as satisfiability of a concept can be reduced to checking 

the consistency of ∑, i.e. there is at least one instance of the underlying concept in the 

ontology [21]. For instance, in terms of ABox, a
I ≠ 0 since at least there is {student}∈ 
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Member_field, whereas in terms of TBox, C
I ⊈ ⊥.  The addition of concept inclusion 

of the form Member ⊑ Member_field means every instance of concept Member is 

also an instance of the concept Member_field. 

 

7. Related Works 
 

Change detection based on Directed Acyclic Graph (DAG) model [15] considers 

ontology as a graph, with vertices representing the concepts and the edges representing 

the relations among the concepts. Since ontology can be transformed as a Rooted DAG 

(RDAG) which has only a node with no parent, thus it is possible to compare two 

versions of ontology by comparing the respective RDAGs. In term of concept matching, 

this approach uses concept’s name as the key. Hence, if the concept’s name is changed, 

it can be detected using a heuristic approach. The remaining concepts differences in 

ontology can be found using additional graph traversal. 

Plessers and De Troyers [16] proposed ontology change detection using version log. 

The key elements of this approach are version log and the concept used in the log which 

is called version ontology. Version log keeps track of ontology version which is known 

as the virtual version to provide the information about the lifetime of ontology concept 

from the creation, modification, until retirement of the ontology. In another words, 

version log is the source for change detection. Every class, property and individual 

which created in ontology also produce associate instance in the version log. 

EvolutionConcept contains associate instance which provides information of the 

referred concept in the past and current version. When there is a demand for a new 

concept, a new instance of version log will be added to the EvolutionConcept. It has 

information about time (hasTransactionTime), cause (causedBy), state (hasState) and 

ID of the referred concept (hasID). 

Maynard et. al. [4] proposed bottom-up change detection which captures the 

relations between changes of metadata to the corresponding ontology. In their work, 

metadata means information about ontology, e.g. amount of concepts, properties and 

instances. Their approach consists of the following steps: (1) detect changes at the level 

of concept, property and instance, (2) capture what affects can be defined if such 

changes occurred on the metadata, and as the result (3) what action needed to be done. 

The changes can be captured when occurred in the corresponding set of term, mapping 

and conceptual structure. Once the changes at the conceptual structure between the two 

versions of ontology are detected, the system updates the metadata which is affected by 

the changes. The system may update the ontology if the metadata change as well.  

Prompdiff’s [17] algorithm uses heuristic-based approach for comparing ontology 

version based on structural differences. The algorithm consists of two main parts: (1) 

heuristic matchers, and (2) fixed-point algorithm for generating structural difference 

between the two versions. The heuristic matcher exploits structural properties of 

ontology to generate matches. The fixed-point algorithm then calls the matchers, giving 

the result to the others matchers. The post-processing step generates the structural 

differences of ontology versions with the information about: (1) identification of 

complex change such as tree-level changes or moving classes, and (2) the differences 

matching frames of individuals.  For moving classes, this approach uses the 

combination of structural differences with hierarchical information, whereas for tree-

level change identification, the approach uses class hierarchy traversal recursively.  

Tury and Bielikova [18] proposed a method for detecting the currentness of 

ontology, as well as metadata of the ontology by comparing the changes of two versions 
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of ontology. The detection processes is applied at structural level and content level or 

slot value. At the structural level, change detections identify the differences of concept 

name and subclass equivalences, whereas at the content level, the detections identify 

individual name and identical slot value. 
 

8. Conclusion 
 

Ontology tends to change over time. In order to keep it up-to-date to meet user needs, 

change management is indeed essential. Change management in ontology versioning is 

concerned with how to manage the changes in different versions of ontology such as finding 

and characterizing the changes in different versions of ontology.  

This paper emphasizes on detecting changes in the context of ontology management 

due to the need to reflect changes in the underlying ontology, that occurs to the related 

database or metadata. This approach incorporates OMV, which focused on the 

utilization of the Ontology entity of OMV. OMV has been originally created for 

providing ontology metadata to improve accessibility and reusability of ontology. Yet, 

it also contains particular properties, which can be exploited for bottom-up change 

detection approach.   

In addition, we propose to represent the detected changes using DLs, the same 

logical formalism with the one used in the underlying ontology. In this way, the 

representation of change will support interoperability among different systems. We 

have presented our method for bottom-up change detection. Our future work will 

investigate on how to handle the changes.  
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