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TABLE II: Top 10 ASF projects sorted by the number of
reported test bugs.

Project Production Test # Test
Code Code Bug

KLOC KLOC Reports

Derby 386 370 614
HBase 587 195 440
Hive 836 124 295
Hadoop HDFS 101 57 286
Hadoop Common 1249 380 279
Hadoop Map/Reduce 60 24 231
Accumulo 405 78 187
Qpid 553 93 152
Jackrabbit Content Repository 247 107 145
CloudStack 1361 228 111
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TABLE III: Test bug categories for false alarms.
Category Subcategory Description

S1. Assertion Fault

Fault in the assertion expression or arguments of a test case.

S2. Wrong Control Flow

Fault 1n a conditonal statement of a test case.

Semantic Bugs

S3. Incorrect Vanable

Usage of the wrong variable.

S4. Deviation from Test Requirement and Miss-
ing Cases

A missing step in the exercise phase. missing a pessible scenario, or when test case deviates from
actual requirements.

S5. Exception Handling

Wrong exception handling.

Sé6. Configuration

Confguration file used for testing 1s incorrect or test does not consider these configurations

S7. Test Statement Fault or Missing Statements

A statement n a test case 1s fau'ty or missing

Environment

El. Differences in Operating System

Tests in this category pass on one OS but fail on znother one.

E2. Differences in third party libranies or JDK

versions and vendors

Fatlure 18 due to incompatibiliies that exist between different versions of JDK or different
implementations of JDK by different vendors, or different versions of third party libraries.

Resource Handling

I1. Test Dependency

Runring one test affects the outcome of other tests.

12. Resource Leak

A test does not release its acquired resources properly.

Flaky Tests

Fl. Asynchronous Wait

Test failure 1s duc to an asynchronous call and not waiing properly for the result of the call.

F2. Race Condition

Test tailure 1s due to non-deterministic inieractions of different threads.

F3. Concurrency Bugs

Concurrency 1ssues such as deadlocks and atomicity violations.

Obsolete tests

0O1. Obsolete Statements

Statements in a test case are not evolved when production code has evolved.

02. Obsolete Assertions

Assertion statements are not evolved as production codz evolves
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TABLE IV: Test code warnings detected by FindBugs.

Bug Description Bug Percentage
Category

Inconsistent synchronization Flaky 29.8%
Possible null pointer dereference in method on excep- | Semantic 17.6%
tion path

Using pointer equality to compare different types Semantic 8.8%
Possible null pomter dereference Semantic 7.3%
Class delines field that masks a superclass field Semantic 3.9%
Nullcheck of value previously dereferenced Semantic 2.9%
An increment to a volatile field isn’t atomic [laky 2.9%
Method call passes null for nonnull parameter Semantic 2.4%
Incorrect lazy initialization and update of static field Flaky 2.4%
Null value 1s guaranteed to be dereferenced Semantic 2.0%
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