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Problem Statement

• Software debugging 
• Locating errors is the most difficult component of debugging tasks

• Fault localization 
• Reducing the number of delivered faults
• Estimated to consume 50% to 80% of the development and maintenance 

effort
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Background Knowledge

• Debugging process
• (1) identify statements involved in failures
• (2) narrow the search 

• by selecting suspicious statements that might contain faults
• (3) hypothesize about suspicious faults
• (4) restore program variables to a specific state
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Background Knowledge

• Test suite
• Collection of test cases

• test a software program
• show the program has some 

specified set of behaviors
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Background Knowledge

• Code coverage 
• Percentage of code covered by 

automated tests 
• Statements in a body 

of code executed through a test 
run

Khadijah Al Safwan 11

https://www.jetbrains.com/dotcover/features/



Outline

• Problem statement
• Background knowledge 
• Method
• Evaluation
• Related work
• Future work
• Conclusion
• Discussion questions

Khadijah Al Safwan 12



Method

• Visualization technique
• Provide global view of the test suite execution
• Visually map the participation of each program statement

• visual mapping of passed and failed test cases
• identification of potential faulty statements.
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Method

• Technique input
• Source code
• Pass/fail results
• Code coverage
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Method

• Coloring technique
• Color Component 

• Brightness Component
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Method

• Prototype (Tarantula)
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Evaluation

• Effectiveness of the technique illumination of faulty statements
• Subject program (Space)
• Language: C
• 9564 lines
• 33 associated versions

• single fault each

• Test pool for Space
• 10,000 test cases

• instrumented the program for coverage 
• 30 test cases that exercised nearly every statement and edge

• final test pool of 13,585 test cases
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Evaluation

• Selected evaluation tests
• 1000 randomly sized 
• Randomly generated

• Evaluation questions
• How often does our technique color the faulty statement(s) in a program 

red or in a reddish color?
• False negatives - technique fails to color the faulty statements red

• How often does our technique color nonfaulty statements in a program red 
or in a reddish color?
• False positives - technique colors nonfaulty statements red.
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Evaluation

• Evaluation studies
• Study 1: Single-fault Versions

• Evaluate against a program with one fault
• Study 2: Multiple-fault Versions

• Evaluate against a program with 2, 3, 4, and 5 faults
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Related Work

• SeeSoft system
• Display properties of large amounts of code
• Zoomed away  perspective
• Display coverage information

• χSlice
• Colors statements in a program 
• Show statements participation in passed/failed test cases
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Future Work

• Technique improvements 
• Include brightness

• Interesting cases investegation
• Eg. faulty statement may pass when also executing another faulty statement that 

happens to mask the effects of the first
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Conclusion

• Problem
• Fault localization 

• Reducing the number of delivered faults

• Method
• Visualization (Tarantula)

• global view of the test suite execution

• Evaluation
• Effectiveness

• False negatives and positives
• Two studies

• Single-fault Versions
• Multiple-fault Versions
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Discussion Questions

• Approach
• What are the weaknesses/limitations of the presented method?
• How can we improve the presented method?
• How practical is the presented method?

• Evaluation
• What do you think of the evaluation and evaluation results?
• What other studies could be preformed to evaluate the work?

• Implications 
• What is next? 

• Do you know of any work based on this paper?
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