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Research interest

 His research interests lie in the field of software engineering.
More specifically, he is interested in software quality and
sustainability, software sustainability metrics that can be applied
proactively to measure software design and code quality. His

research goal is establishing a comprehensive software

sustainability metrics that can be applied proactively to measure

software design complexity and code quality.




PROBLEM

The architectural roles of
Development technologies various code and design
clements.



PROPOSED SOLUTION

The proposed
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Complexity Metrics

Attribute Complexity — Attcomp - (VAtt. * CORate) + (TAtt. * CORate)

Method Complexity — Method omp = (Vymetn. * Corate) + (Ryetn. * COgate) + (Z (Pyetn. * C 0Rate)>

i=1

n n
Association Complexity — = ASSOcomp = (Z (INys * C oRate)> + <Z (OUTys * C oRate)>

i=1 i=1

Class Complexity > Classcomp = (2 Attcomp> (Z M ethOdcomp> + ASS0comp



Complexity Metrics | -+ (Complexity Rate)

Primitive Private 1
Visibility Simple Protected, Package 2
Complex Public 3
Attributes o )
& Methods Primitive int, char, boolean 1
T Simple float, long, double, str 2
e
o Complex array, struct, tuple, date, time, list, map 3
Derived object, array of complex types 4
Primitive 1 to many 1
. i 2
o et Simple many to many, 1 to 1
Association & Outgoing all others
Complex (such as 3

n .. m to many, etc..)



Fuzzy Metrics (Class)

Fuzzy Large Class — FuzzyMetric(Class) = LOC(class) — ELOC(class)

Expected Lines of Code = === ELOC(Class) = Classcomp * Class(LOCrqcror)

LOC(Total) * LOC(Average)

Lines of Code Factor — —
Class(LOCactor) Classcomp(Total) * Classqomy,(Average)




Fuzzy Metrics (Class)

Fuzzy Long Method —) FuzzyMetric(Method) = LOC(Method) — ELOC(Method)

Expected Lines of Code = = ELOC(Method) = Method omy * Method(LOCrqcror)

Lines of Code Factor —_— Method(LOCfacror) = Method omy (Average)




Evaluation Studies

* Complexity
* To investigate whether there 1s a correlation between the proposed UML Class

Diagram complexity and the associated code

* Fuzzy

» Comparative study between the proposed approach and other detection tools



Results (Complexity Metrics)
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Correlation between class complexity and
Lines of Code (LOC) 1s 0.82



Results (Fuzzy Metrics)
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Future Work

Theoretical evaluation of the complexity metrics by using Weyuker’s nine properties model.

Evaluate whether the metrics derived from software designs provide a better characterization of

codebase quality and sustainability than alternate traditional metrics.

Quantify thresholds for the fuzzy code smells derived from the software design.

Compare our new fuzzy code smells with code smells resulting from code smells detection tools

for different codebases.



