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Software Structure Diagnosis Method to Evaluate and Improve Design Maintainability
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In the software development field, derivative development by changing the specifications of existing products and adding new functions to them
has been increasing in recent years. Efficiency in this type of software development is dictated by maintainability, which is the capability to adapt
the design of a software in this way. However, numerous modifications of a software over the long term can lead to reduced maintainability due to
inadequate design changes and the resulting degradation of its structure.

To realize more efficient derivative development of software from existing software products, Toshiba has developed a software structure diagnosis
method to evaluate and improve the maintainability of software design. We have defined a software metrics taking into consideration the sizes of soft-
ware modules and probability of changes, and confirmed that this method can improve maintainability by identifying and displaying design problems.
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Evaluation of impact range by module counts
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Example of calculation of impact by use of proposed formula
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Problem of lack of cohesion of methods (LCOM) for modules consisting of
different size functions
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Extraction of backward dependency from cyclic dependencies
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Search for backward dependencies to effectively reduce cyclic dependencies
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Improvement effects for various combinations of backward dependencies
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Example of improvement of cyclic dependencies through restructuring by
newly developed method
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