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SOFTWARE TESTING CHALLENGES

» Complex source code, databases, files, and network communication
» Defects may exist in the individual components or their interactions
» Testing isolates defects and establishes confidence In the correctness of software
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Figure 1: What is a test case? Each test case invokes a method within the program and compares the actual and
expected output values.

» A sequence of test cases Is a test suite
» A test suite executor such as JUnit runs each test case independently
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Figure 2: Regression testing . A test suite will be executed repeatedly throughout development, searching for faults
Introduced by changes made to the software.
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Before After » When software is modified , new tests run in addition to

the old, increasing the test suite size
» Execution time of a test suite may be prohibitive

[ » Prioritization techniques re-order the tests to locate
defects earlier in the test execution process [6, 7]

~

%

[ N

)

[ ] » Coverage reports identify points in the source code
executed, or covered , by each test case

» Prioritizers must analyze the requirements covered by
EVALUATING TEST SUITES
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each test case to effectively re-order the test suite

» Coverage Effectiveness (CE) rates test suites by how quickly they cover each requirement [4]
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Figure 3: Calculating Coverage Effectiveness (CE). The CE score is the area under C(T,I) divided by the area
under the ideal test suite function (dashed line). Cover R(t;) denotes the set of requirements covered by test t;

LIMITATIONS FOR TESTERS VISUALIZATION FEATURES
» Many prioritization methods exist because finding the highest CE by evaluating all orderings Tf’g — - Coverage Eﬁm—
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= r Figure 6: Interactive Coverage Effectiveness Multiplot in RAISE. Visualization using Interactive Multiplots and
’;‘r details on demand allows the users to quickly filter, evaluate and compare prioritized test suites.
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Figure 4. Static Coverage Effectiveness Multiplot. ~ Multiple lines severely clutter the visualization making evaluation
and comparison of prioritized test suites nearly impossible.
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» An interactive visualization that enables the evaluation of prioritized regression test suites
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Figure 5: Greedy approaches to test prioritization. Re-order the test suite by repeatedly performing reduction.
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