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Abstract. The time it takes software systems to be tested is usually
long. Search-based test selection has been a widely investigated tech-
nique to optimize the testing process. In this article, we propose a set of
seeding strategies for the test case selection problem that generates the
initial population of Pareto-based multi-objective algorithms, with the
goals of (1) helping to find an overall better set of solutions and (2) en-
hancing the convergence of the algorithms. The seeding strategies were
integrated with four state-of-the-art multi-objective search algorithms
and applied into two contexts where regression-testing is paramount:
(1) Simulation-based testing of Cyber-physical Systems and (2) Contin-
uous Integration. For the first context, we evaluated our approach by
using six fitness function combinations and six independent case studies,
whereas in the second context, we derived a total of six fitness function
combinations and employed four case studies. Our evaluation suggests
that some of the proposed seeding strategies are indeed helpful for solv-
ing the multi-objective test case selection problem. Specifically, the pro-
posed seeding strategies provided a higher convergence of the algorithms
towards optimal solutions in 96% of the studied scenarios and an overall
cost-effectiveness with a standard search budget in 85% of the studied
scenarios.
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