Coverage is not strongly correlated
with test suite effectiveness
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Table 1: Summary of the findings from previous studies.

Citation Languages Largest Program Coverage Types Findings
[15,16] Pascal 78 SLOC All-use, decision All-use related to effectiveness independently of
size; decision is not; relationship is highly non-
linear
(17] Fortran 78 SLOC All-use, mutation Effectiveness improves with coverage but not until
Pascal coverage reaches 80%; even then increase is small
14] C 5,905 SLOC All-use, decision Effectiveness is correlated with both all-use and

decision coverage: increase is small until high levels
of coverage are reached

(39] C <2.310 SLOC Block Effectiveness is more highly correlated with block
coverage than with size

[24] C 512 SLOC All-use, decision Effectiveness is correlated with both all-use and de-
cision coverage; effectiveness increases more rapidly
at high levels of coverage

[6] C 1.512 SLOC Block, c-use, Effectiveness is moderately correlated with all four
decision, p-use coverage types: magnitude of the correlation de-

pends on the nature of the tests

[3] C 5.000 SLOC Block, c-use, Effectiveness is correlated with all four coverage
decision, p-use types; effectiveness rises steadily with coverage
(31] C 5.680 SLOC Block, c-use, Effectiveness is correlated with all four coverage
C++ decision, p-use types but the correlations are not always strong
(19,37 C 72,490 SLOC AIMP, DBB, Effectiveness correlated with coverage; effective-
Java decision, IMP, ness correlated with size for large projects

PCC, statement

[5] C 1.000 SLOC Block, c-use, None of the four coverage types are related to
decision, p-use effectiveness independently of size
[20] Java O(100, 000) Block, decision, Effectiveness correlated with coverage across many
SLOC path, statement projects: influence of project size unclear
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[35] PIT. http://pitest.org/.
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Table 2: Salient characteristics of our subject programs.

Property Apache POI Closure HSQLDB JFreeChart Joda Time
Total Java SLOC 283,845 724,089 178,018 125,659 80,462
Test SLOC 68,932 93,528 18,425 44,297 51,444
Number of test methods 1.415 7.947 628 1,764 3.857
Statement coverage (%) 67 76 27 54 91
Decision coverage (%) 6O 7 17 45 82
MC coverage (%) 19 67 9 27 70
Number of mutants 27.565 30,779 50,302 29,699 9,552
Number of detected mutants 17.935 27,325 50,125 23,585 8.483
Number of equivalent mutants 9.630 3,454 177 6,114 1,069
Equivalent mutants (%) 35 11 0.4 21 11
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Project Statement Decision Mod. Cond.

Apache POI 0.75 0.76 0.77
Closure 0.83 0.83 0.84
HSQLDB —0.35 —0.35 —0.35
JFreeChart 0.50 0.53 0.53
Joda Time 0.80 0.80 0.80
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