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Common problems in
software maintenance

i_‘_Systems with legacy code, e.g., COBOL i
gi—lybrid systems, e.g., Python and Java ﬁ

Multi-tier systems

Inaccessible maintenance history i




Despite the Issues...

Perform impact analysis

_ii.'lnformation sultable for

domain experts

:;.-‘User Interface
Components (UIC)




How"?

&)omain—based coupling

i{ConceptuaI coupling ﬁ
i“Combination H




Vliotivations

‘Domain-based abproach works without access
ito source code or design documents

'._Conceptual Cou-pling approach is language
lindependent

The approaches complement % =
leach other ’“ ‘
\ N/ '
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Example of UICs
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Case Study

120,111 times downloaded in 2011
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Dependencies
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Case Study - Orthogonality

Do conceptual and domain-based
identify orthogonal dependencies? '




Case Study - Orthogonality

D (diff) C 25% 25% 25%

C (int) D: Set intersection of correct dependencies identified by both conceptual and domain-
based coupling

C (diff) D: Set difference of correct dependencies identified by conceptual and domain-based
coupling

D (diff) C: Set difference of correct dependencies identified by conceptual and domain-based
coupling



Case Study - Orthogonality

D (diff) C

C (int) D: Set intersection of correct dependencies identified by both conCepr e
based coupling

C (diff) D: Set difference of correct dependencies identified by conceptual and domain-based
coupling

D (diff) C: Set difference of correct dependencies identified by conceptual and domain-based
coupling



Case Study - Accuracy

Does combing conceptual and domain-based™
coupling improve the accuracy our abillity to '
identify dependencies?




Case Study - Accuracy

s it posstble to Lmprove the accuracy?
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Case Study - Accuracy

j:I'he combination of conceptual and domain
i"r'dependencies yields an improvement for
identifying dependencies

‘Wilcoxon sign-ranked test indicates our findings
\are typically statistically significant




Case Study - Accuracy
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Conclusion

;*Coneptual and domain-based coupling identify
.orthogonal sets of dependencies

jbombining the metrics improves our ability to predict
‘dependencies

—_——

;I‘Recall improvemen_ts of up to 7% over the baseline
‘approach

;I‘Drecision improvement up to 24% over the baseline |
?:Lapproach |
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