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This thesis proposes detection strategies for six design defects including Data
Class Feature Envy, Message Chains, Middle Man, God Class, and Switch Statement to
verify whether the particular design defects affect object-oriented software madifiability.
The strategies use object-oriented software design metrics for determining a fraction of
class and sequence diagram which is affected by particular design defects. The
approach also suggests refactoring techniques for modifying the class and the
sequence diagram. In addition, an approach for finding the optimized threshold values
for detecting particular design defects is also provided by applying simulated
annealing algorithm to 35 design models for each design defect. An automated tool for
design defects detection and for calculating the optimized threshold values is also

implemented.

The thesis approach is evaluated by comparing modifiability metrics before and
after applying the refactoring techniques to 5 design models for each design defect.
The result shows that modifiability of software is enhanced after applying the refactoring
to Data Class, Middle Man, and God Class design defects and not changed for Feature
Envy and Middle Man design defects. For Switch Statements design defect, the

modifiability metric values are dropped.





