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A Test Suite Reduction Technique for Partial Coverage of Test Requirements
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Abstract During software system development, one has to face with frequent local updates and
partial fault corrections, where selective-form regression testing is required. To save its test ef-
fort, one needs to solve the partial coverage test suite reduction problem. Under selective-form
regression testing, this paper formally defines the multi-objective test suite reduction problem,
and develops the HATS algorithm to solve the problem. The HATS conforms to the heuristic
greedy search framework, and defines the weighting factor @ to balance the two objectives: one is
to reduce the test suite size; and the other is to avoid coverage of irrelevant test requirements.
The experiment results show that, compared with current test suite reduction techniques and al-
gorithms, with proper setting of the factor @, the HATS can reduce the test suite size, cut down
the coverage of irrelevant test requirements, while less compromise the fault detection ability.
Original contributions of this paper include two aspects: First defined the multi-objective test
suite reduction problem under selective-form regression testing; Second designed the HATS al-

gorithm which used fewer test cases to maintain the fault detection effectiveness.
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Background

The research problem of this paper is test suite reduc-
tion, which belongs to the research area of Software Testing.
Test suite reduction is needed during regression testing where
a smaller set of test cases are selected from maintained test
suite built during software development. Here the tested
software system is treated as a set of test requirements,
which are defined by test coverage units, such as code blocks
or branches. Researchers have put forward techniques and al-
gorithms to handle the full-coverage test suite reduction
problem. These methods can roughly be divided into three
categories: greedy heuristic searches, global probabilistic
meta-heuristics, and binary integer linear programming. Per-
formance comparison has been made among these techniques,
and no significant difference was found.

Current test suite reduction techniques require selected
test cases cover the whole set of test requirements. But under
more frequent minor updates and partial corrections, the se-
lective-form regression testing is needed where only a subset
of test requirements needs to be covered. This leads to the
selective-coverage test suite reduction problem. To solve it,
this paper defines the multi-objective test suite reduction

problem, and puts forward the HATS algorithm to solve the
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processing.

problem. The HATS conforms to the greedy heuristic search
framework, and applies three strategies to select the best-for-
now test case(s) in each cycle. The experimental results and
practical uses have proved that the HATS can largely reduce
the number of test cases needed, lower the coverage of un-
wanted test requirements, while keep the fault detection abil-
ities against the concerned test requirements.
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