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Test Case Prioritization
Methods

White-box Test Case Prioritization, e.g.:

• Based on Coverage

• Code Changes

Access to the system’s code.

Black-box Test Case Prioritization:

• Test Case Diversity

• Textual similarity of the tests

• Their run duration

No access to the system’s code.
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# Test Case

1 EmployeeHoliday

2 GradesSemesterThree

3 AddStudentCourseLate

4 SendEmailAllFaculty

5 UpdateEmployeePhoto

… …

Test Case Prioritization



Black-box Test Case Prioritization 
with Different Test types

Different types of tests

•  Unit test               →  invoke methods/classes

•  System tests        →  invoke components

•  Simulation tests  → ?

Test Case Prioritization

•  Which test type(s) should we run first?

•  How can we compute test diversity?
Multi-level Regression testing
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Unit Test (T1)

@test
void testSalary(){
       int salary = calculateSalary(2,010, “professor”);
       assertTrue(salary < 100,000); // poor academic
} 

Unit Test (T2)

@test
void testPassingExam(){
       int grade = Exam.calculateGrade(15.0, 1.0, 2.0);
       assertTrue(grade > 9.0); // great result
} 

Textual Similarity
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Test Suite (TS1)



Textual Similarity

Textual Similarity

• D(TS1, T1) = 0

• D(TS1, T2) = 0

Semantics = Professor is a type of Employee

Semantics = Grade and Employee are distance concepts
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Textual Similarity and WordNet similarity

Textual (COSINE) similarity

• Each word is considered separate, not using relationships between words.

Professor and Employee are NOT similar.

WordNet similarity

• Semantic similarity of words.

Professor is a type of Employee
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WordNet Similarity Metrics

Metrics using:

1. a thesaurus (e.g., WordNet)

• Path Similarity

• Leacock-Chodorow Similarity

• Wu-Palmer Similarity

• a thesaurus and probabilistic information

• Resnik Similarity

• Lin Similarity
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Sim = pathlen(w1,w2)
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Unit Test (T1) Unit Test (T2)

Semantic Similarity = 0.6957 Semantic Similarity = 0.4828

Semantic Distance with WordNet

11



Textual Similarity and WordNet similarity: 
Improve Test Diversity

RQ: To what extent does the use of WordNet improve the effectiveness of

diversity-based test case prioritization?
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Textual (COSINE) similarity

• Each word is considered separate, not using relationships between words.

Professor and Employee are NOT similar.

WordNet similarity

• Semantic similarity of words.

Professor is a type of Employee



Study Setup
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Open-Source 
Java Projects

Baseline

+ WordNet
(TestScheduler)

1. (past) execution cost
2. pairwise textual distance

1. (past) execution cost
2. pairwise textual distance
3. pairwise WordNet distance

• Apache Lang
• JavaParser

MOO 
Prioritization

Calculate Fault 
Detection

Multi-Objective 
Optimization 
algorithm
• NSGA-II

Compare against 
test run results
• APFDc
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0,50

0,61

0,73

0,84

0,95

Apache Lang JavaParser

Baseline TestScheduler

Average Percentage 
of Fault Detection(APFDc)

Preliminary Results

TestScheduler:

• Multi-objective search for test case prioritization

✓ Minimize (past) execution cost

✓ Maximize pairwise WordNet distance

✓ Maximize pairwise textual distance

Baseline:

• Multi-objective search for test case prioritization

✓ Minimize (past) execution cost

✓ Maximize pairwise textual distance
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Summary and Future Work

Adding WordNet’s Semantic Similarity improves the 
effectiveness of diversity-based test case 
prioritization.

For future work:

+ Expand project(s) selection, larger project(s)

+ Different WordNet Similarity calculations

+ Large Language Models (LLMs)
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