








The increase in composition and association of a class diagram results in high coupling and less polymorphism. The

FALCON class diagram shows more composition and association relationships whereas the proposed system contains

more polymorphic methods in the class diagram. Figure 8(a) shows the extended relationship to the AbstractMatcher

class, which suggests that there may be a polymorphic method in the class diagram of FALCON system’s Package PBM,

shown in Figure 8(b). Therefore, the maximum polymorphism value for FALCON system is 1, as shown in equation (7),

which is less compared with the proposed system. A new bridge algorithm must implement the populateMBO() poly-

morphic method, thus increasing the polymorphism value. The LogMap system two packages polymorphism value is 5,

as shown in equation (8), which is also less than the proposed system:

NOPFALCON = 1 ð7Þ

NOPLogMap = 5 ð8Þ

6.3. Rate of change

The key factor for a successful ontology-matching system is flexibility and extendibility based on new requirements. As

new techniques and methodologies continuously evolve in the ontology-matching domain, measurement of RoC based

on COF becomes necessary for evaluating the extendibility of the system. Therefore, RoC can be measured by equation

(9), based on changes in the COF owing to addition of new classes and dependencies:

ROC=�COF ð9Þ

Figure 9. FALCON packages and coupling factor.
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Figure 10. LogMap Class Diagrams: (a) Stemming Package and (b) Reasoning Package.
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For testing the rate of change, we introduced unidirectional dependency of + 1 in df and tc, so equations (2) and (3)

are transformed to equations (10) and (11), respectively. In the same way LogMap’s equations (4) and (5) are trans-

formed to equations (12) and (13) respectively:

COFSPHeRe0 = 10

132 � 13
= 0:064 ð10Þ

COFFALCON0PackagePBM
= 15

122 � 12
= 0:114 ð11Þ

COFLogMap0PackageStemming
= 21

152 � 15
= 0:1 ð12Þ

COFLogMap0PackageReasoning
= 14

182 � 18
= 0:045 ð13Þ

The proposed system’s RoC is considerably less than those for the FALCON and LogMap systems, which shows the

extendibility and reusability features of our system and easy adaptation of new changes. Equations (14) and (15) show

that the proposed system has the better capacity to accommodate any changes in the system design as compared with the

FALCON system. LogMap’s Stemming package has higher RoC while the Reasoning package has less RoC value as

compared with the proposed system’s RoC value. The RoC values for these packages are shown in equations (16) and

(17):

�COFSPHeRe =COFSPHeRe � COFSPHeRe0 = 0:068� 0:064= 0:004 ð14Þ
�COFFALCONPackagePBM

=COFFALCONPackagePBM
� COFFALCON0PackagePBM

= 0:127� 0:114= 0:013 ð15Þ

�COFLogmapPackageStemming
=COFLogmapPackageStemming

� COFLogmap0PackageStemming
= 0:11� 0:1= 0:01 ð16Þ

�COFLogmapPackageReasoning
=COFLogmapPackageReasoning

� COFLogmap0PackageReasoning
= 0:047� 0:045= 0:002 ð17Þ

6.4. Discussion

Extendibility and reusability are the two main metrics for evaluation of the proposed system. These are discussed in rela-

tion to polymorphism and coupling of the proposed system measured in the previous subsections.

6.4.1. Extendibility. Extendibility is one of the evaluation metrics of the proposed system. A new bridge algorithm can eas-

ily be accommodated in the system design with low coupling, high polymorphism and lower rate of change as explained

in previous section. This is achieved by using strategy design pattern with the PRMs. The new bridge algorithm only

needs to implement the interface. We consider as a scenario that a new bridge is introduced that is based on instance-

based matching, called the Instance Matching Bridge. InstancePRM is connected to the PRM in the MBO representation

view that deals with actual representation of the alignment. A class InstancePattern will implement the MBOStrategy

interface class and provide its reference information to the ConcreteMediator class. Therefore, its tuple metrics informa-

tion is as follows:

• IF: An algorithm to match source and target concepts based on instance comparison.

• IN: InstancePRM and InstancePattern classes to be added in the class diagram to support extendibility. This algo-

rithm resolves specific problems and only needs to implement an interface.

• Q: < polymorphism, increased> .

• S: Source Concept that belongs to the matching source ontology.

• T: Target Concept that belongs to the matching target ontology.

• A: Instances of source and target concepts.

• EC: Specific number of instance matches that source and target concepts are similar. A threshold value n should

be achieved by the number of instances matched.

• MV: A value between 0 and 1 that is based on instances matched.

6.4.2. Reusability. A new bridge algorithm can be added to the system that can utilize existing bridge algorithms.

Mediation between the new and existing bridges is performed using mediator design pattern and PRMs. For example, a
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new bridge called Hyponym Bridge is introduced that uses CBSB and PBSB together to find matching concepts.

HyponymPRM is connected to PRM in the MBO representation view, and the HyponymPattern class is also introduced

to implement the MBOStrategy interface class and provide reference to the ConcreteMediator class. Tuple information

is as follows:

• IF: An algorithm to match source and target concepts based on existing CBSB and PBSB algorithms.

• IN: HyponymPRM and HyponymPattern classes to be added in the class diagram for reusability.

• Q: < coupling, decrease> .

• S: Source Concept that belongs to the matching source ontology.

• T: Target Concept that belongs to the matching target ontology.

• A: Children and properties match of the matching concepts.

• EC: A specific number of children and properties match for source and target concepts match.

• MV: A value between 0 and 1 that is based on CBSB and PBSB results match.

These metrics enable easy integration of new bridge algorithms into the system that prolongs the system lifetime.

State of the art matching techniques and new methodologies can be plugged-and-played into the proposed system, with-

out disturbing the design of the system.

7. Conclusion and future work

Expressiveness in formal representation of alignments and the use of object-oriented and ontology-alignment design pat-

terns prolongs the duration of use of ontology-matching systems. The proposed MBO approach uses Strategy and

Mediator object-oriented design patterns with ontology-alignment design patterns, PRM, to support the extendibility and

reusability aspects of the SPHeRe system. Evolution in matching techniques or the introduction of new bridge algo-

rithms is made convenient by the proposed approach, and therefore is suitable for adoption by the ontology-matching

community.

The effectiveness of the alignments stored in the MBO can be measured by evaluating a case study for transformation

process between two ontologies of the same domain. Our objective is to match two medical standard-based ontologies

with SPHeRe, store the alignments in the MBO and finally use those alignments for transformation from one medical

standard ontology to another related to the same domain.
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Notes

1. http://oaei.ontologymatching.org/

2. http://www.oodesign.com/strategy-pattern.html

3. http://www.oodesign.com/mediator-pattern.html

4. http://en.wikipedia.org/wiki/Backus%E2%80%93Naur_Form

5. http://www.jetbrains.com/idea/
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