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Introduction

« Structural test case generation has been carried out by
various approaches in software testing.

* Metaheuristics and  constraint  programming
approaches are two of the more important approaches
used for generating structural test cases.

*Metaheuristics  and constraint
approaches have potential limitations.

programming

Limitations of CP and Metatadaisiatic apppoaabkses

*Metaheuristics get stuck in the local optima and fail to
provethat atest target is Infeasible.

*Constraint programming suffers in terms of execution
time, when the input domain is large.

Goal

To overcome the limitations of constraint
programming and metaheuristic approaches and get
the best of both worlds, we want to propose a way to
combine both approaches and the order in which they
would be executed. Combining both of the approaches
would allow their use in various applications.

Problem

For combining both metaheuristic and constraint
programming approaches, we must have sufficient
information about properties of both these approaches.

Solution

To compare these approaches in term of performance,
we generate test cases to fire divide-by-zero
exceptions in a sample code and compare the number
of fitness calculations (fails) and execution time
required by both of these approaches.
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Expérimentation and Subject program

*We characterize a PUT using five dimensions. the domain size
(DS) of program input parameters, the program size (PS), the level
of nested conditional statements (LNC), existence of pointers in
the program and presence of function callsin the program.

*The current program under test (CPUT) is a function contains
three statements that can fire divide-by-zero exceptions.

*The CPUT charactetistics are as follows:-
500000<=DS<=500000; PS<=50; no pointers; no function call;
LNC=1.

Comparing GA, HC and Random for different input ranges

Empirical SStalyy nesulits
*Various input domain ranges are considered.

*The genetic algorithm is the best metaheurisc in term
of fitness calculation required for generating test cases.

«Constraint programming outperform genetic algorithm
for al the input domains.
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Conclusion

When the test goal is to fire divide-by-zero exceptions
constraint programming will be executed before
metaheuristics, because constraint programming
reaches a solution faster than any other metaheuristic
approach.
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Future \Wemik

eIn the future, we will conducting experiments with
well known programs so as to generaize our
conclusion.

*We are presently, working on combining both
metaheuristic and constraint pogramming approaches
in an effective way




