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Search Algorithms for Regression Test Case
Prioritization

§ i i § § — R
Regression testing is an expensive. but important, process. Unfortunately, there may be O @%ﬁ%ﬂ%jﬁm

insufficient resources to allow for the reexecution of all test cases during regression Ek.
testing. In this situation, test case prioritization technigques aim to improve the % Ij
effectiveness of regression testing by ordering the test cases so that the most beneficial

are executed first. Previous work on regression test case prioritization has focused on O %x%ﬂi&?ﬁ?[]jcqj

reedy algorithms. However, it is known that these algorithms ma roduce suboptimal
s e : A E - B - e
results because they may construct results that denote only local minima within the search -
space. By contrast, metaheuristic and evolutionary search algorithms aim to avoid such N IR - Bl

problems. This paper presents results from an empirical study of the application of several P I\
s DU SRS

greedy. metaheuristic, and evolutionary search algorithms to six programs, ranging from

374 to 11,148 lines of code for three choices of fithess metric. The paper addresses the %%
problems of choice of fithess metric, characterization of landscape modality, and

determination of the most suitable search technigue to apply. The empirical results

replicate previous results concerning greedy algorithms. They shed light on the nature of

the regression testing search space, indicating that it is multimodal. The results also show

that genetic algorithms perform well, although greedy approaches are surprisingly

effective, given the multimodal nature of the landscape

This paper appears in: Software Engineering, |IEEE Transactions on , Issue Date: April 2007 , Written by
Li, Zheng; Harman, Mark; Hierons, Robert M.
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SECTION 1
Introduction

Regression testing is a frequently applied but
to (re)verity modified software. Many approa
processes have been investigated. Test case pi
approaches, which orders test cases so that tl

according to some criterion (a Tfitness metric

Rothermel et al. [18] define the test case prio
issues relevant to its solution. The test case p1
Rothermel et al.) as follows:

The Test Case Prioritization Probléem:

‘g

1Introduction

248lgorithms

2Empirical Study

ARelated Work

S5Conclusions and Future Work

Appendix

Given: T , a test suite; PT, the set of permmtations of T ; f , a funection from PT to

the real numbers.

Problem: Find T = PT such that

(v T" (T" € PT) (T" #T') [A(T") = (T")]-

* View Source

Here, PT represents the set of all possible prioritizations (orderings) of T" and fisa

function that, applied to any such ordering, vields an award value for that ordering.
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SECTION 1
Introduction

SUENTR—

Fegression testing is a frequently applied but expensive maintenance process that aims

to (re)verify modified software. Many approaches for improving the regression testing

processes have been investizated. Test case prioritizati 17] [18] [22] is one of these
ith hest priority,

18. G. Rothermel, B. Untch, ©. Chu, M.J. Harrold,
ted first.

“"Prioritizing Test Cases for Regression Testing™, IEEE
Trans. Software Eng., no. 10, pp.929-948 Cct., 2001

iblem and describe several

View All References | Full Text: PDF roblem is detined (by

The Test Case Prioritizationn Problem.

Given: T, a test suite; PT, the set of permmutations of T ; f, a function from PT to
the real numbers.

Problem: Find T & PT such that

(VT (T" € PT) (T" #T') [f(T") = (T")].

P VWiew Source
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