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ABSTRACT

Object oriented design brought up improvement of productivity and software quality by adopting some concepts such as inheritance and

encapsulation. However, both the number of software’s classes and object couplings are increasing as the software volume is becoming

larger. The object coupling between classes is closely related with software complexity, and high complexity causes decreasing software

quality. In order to solve the object coupling issue, IT-field researchers adopt a component based development and software quality

metrics. The component based development requires explicit representation of dependencies between classes and the software quality

metrics evaluates quality of software. As part of the research, we intend to gain a basic data that will be used on decomposing software.

We focused on properties of the linkage between classes rather than previous studies evaluated and accumulated the qualities of individual

classes. Our method exploits machine learning technique to analyze the properties of linkage and predict the strength of dependency

between classes, as a new perspective on analyzing software property.

Keywords : Object Oriented Design, Object Oriented Metrics, Strength of Coupling, Machine Learning, Software Quality,

Software Clustering
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Table 1. Prediction for strength of dependency between objects by machine learning with C4.5, SMO, NaiveBayes

AT EZ 0] C45 SMO NaiveBayes
beel 94.72 % 92.64 % 86.50 %
castor 90.59 % 84.22 % 76.16 %
cobertura 88.59 % 84.03 % 80.23 %
cocoon 81.68 % 76.60 % 7210 %
drools—core 88.81 % 78.24 % 71.86 %
emma 89.68 % 83.62 % 75.76 %
freemarker 92.58 % 87.80 % 7702 %
hibernate-core 8321 % 7327 % 6898 %
ibatis 88.73 % 7991 % 74.07 %
icudj 82.00 % 7837 % 71.81 %
jbpm-flow 86.63 % 79.00 % 64.58 %
jfreechart 82.10 % 7749 % 72.32 %
jmock 88.77 % 81.28 % 75.94 %
junit 76.96 % 70.85 % 64.42 %
pdfbox 87.06 % 80.09 % 76.90 %
pmd 92.23 % 88.00 % 85.56 %
poi 88.82 % 79.95 % 71.20 %
saxon 86.70 % 79.37 % 74.11 %
struts 85.15 % 7153 % 65.36 %
tptpcore 90.04 % 8371 % 75.50 %
velocity 86.41 % 7806 % 71.20 %
xdoclet 88.07 % 83.03 % 72.02 %
xstream 82.53 % 75.86 % 69.80 %
B 87.05 % 80.56 % 7363 %
EF=Azk 0.0416 0.0491 0.0560
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Fig. 4. Comparison between ratio of high rank on quality metrics and rank score on summarized data
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