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Table 1: Subject test smells

Description

Problem

‘Mystery Guest’

‘Resource Optimism’

‘Eager Test’

‘Assertion Roulette’

‘Conditional Test Logic’

‘General Fixture’

‘Empty Test’

‘Magic Number Test

‘Sleepy Test’

‘Verbose Test’

‘Ignore Test’

A test that uses external resources (e.g., file containing
test data) [31]

A test that makes optimistic assumptions about the
state/existence of external resources [31)

A test that tries to verify too many functionalities,
which can lead to difficulty in understanding the test
code [31]

A test that has multiple assertion statements that do
not provide any description of why they failed [31]

Actest that has control flow statements inside a test [19]

It occurs when the test setup method creates fixtures
(class fields used by the test cases) and a portion of the
tests use only a subset of the fixtures [31)

It occurs when a test method does not contain exe-
cutable statements

A test that contains so-called “magic numbers”, which
are numbers used in assertions without any expla-
nation where they come from and their value may
not be immediately clear from just looking at the test
code [17, 19]

A test which contains thread suspension calls [19]

A test that is too long and hard to understand [19]

A test method or class that contains the @Ignore an-
notation

Lack of information makes it hard to understand. More-
over, using external resources introduces hidden de-
pendencies: if someone deletes such a resource, tests
start failing.

It can cause non-deterministic behavior in test out-
comes. The situation where tests run fine at one time
and fail miserably the other time.

It is hard to read and understand, and therefore more
difficult to use as documentation. Moreover, it makes
tests more dependent on each other and harder to
maintain.

When the test fails, investigating the reason can be
problematic as the assertion statement might not pro-
vide the reason why the test could have failed.

tests can have multiple branch points and greater care
must be taken when analyzing whether the test is
correct.

The presence of this smell can result in longer execu-
tion of tests, as tests that do not use all of the fixtures
still need to wait for the creation of all test fixtures.
An empty test can be considered problematic and more
dangerous than not having a test case at all since JUnit
will indicate that the test passes even if there are no
executable statements present in the method body.
The magic numbers should be replaced by a named
constant, where the name describes where the value
comes from or what it represents.

The use of this method call introduces additional delay
to the test execution.

Too long tests prevent them from being used as doc-
umentation and they are harder to maintain due to
their complexity.

ignored test methods result in overhead since they
add unnecessary overhead with regards to compila-
tion time, and increases code complexity and compre-
hension.
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Table 2: Metrics used for threshold derivation, by test smell

Test Smell

Metric

Assertion Roulette
Conditional Test Logic
Eager Test

General Fixture

Magic Number Test
Mystery Guest
Resource Optimism
Sleepy Test

Verbose Test

# assertions without description
# conditional statements

# production method calls

# unused fixtures

# magic numbers

# external files used

# files not checked for existence
# thread suspend calls

# statements
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Fig. 2: Summary of the methodology steps.

[2] Tiago L. Alves, Christiaan Ypma, and Joost Visser. 2010. Deriving Metric Thresh- olds from Benchmark
Data. In Proceedings of the 2010 IEEE International Confer- ence on Software Maintenance (ICSM "10).

IEEE Computer Society, Washington, DC, USA, 1-10.
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Table 3: Severity thresholds calculated from the benchmark

Test Smell

Severity Threshold

High  Very High

Assertion Roulette
Eager Test

Verbose Test
Conditional Test Logic
Magic Number Test
General Fixture
Mystery Guest
Resource Optimism
Sleepy Test

Medium
3 5
4 7
13 19
0 1
0 0
0 0
0 0
0 0
0 0

10
39
30
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Figure 4: Test smell severity vs. user rated impact values
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Table 6: Actions taken by users, by identified test smell

Test Smell Responses  Immediate Refactor ~ Long-term Refactor ~ No Action
Empty Test 14 71.43% 21.43% 7.14%
Sleepy Test 13 61.54% 23.08%  15.38%
Mystery Guest 10 60.00% 10.00%  30.00%
Resource Optimism 12 58.33% 16.67%  25.00%
Cond. Test Logic 39 53.85% 33.33% 12.82%
Verbose Test 54 48.15% 40.74% 11.11%
Magic Number Test 23 47.83% 34.78% 17.39%
Assertion Roulette 55 29.09% 5091%  20.00%
Eager Test 51 21.57% 50.98%  27.45%
Ignored Test 10 20.00% 50.00% 30.00%
General Fixture 20 20.00% 40.00% 40.00%
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