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Goal
Automate for 2 versions of a concurrent class:

- Performance measurements
- Reliable (no false positives or true negatives)

- Meaningful (representative of real-world usage)

- Measurement evaluation
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Algorithm overview: SpeedGun

1. Performance test generation

2. Performance measurements

3. Measurement evaluation
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Test generation
Given a class to evaluate, generate…

- Sequential initialization (called prefix)

- Concurrent usage (called suffixes)
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Test generation (suffixes)
Which methods to test?

- Common interface of classes under test
 Enables performance comparison

- Focus on methods with altered implementation
 Only performance differences are interesting

- Other methods potentially required, can’t be ignored
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Test generation (suffixes)
Test length?

- OS-provided timers have limited accuracy
 No accurate measurement of short tests possible

- Too long tests have disadvantages, too
- Expensive to generate: O(n²), n := length of call sequence

- Little additional measurement value

Solutions:

 Binary search for n via trial and error

 Call sequence of length n repeated n times
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Performance measurements

Warm-up phase

(allow JIT to optimize)

Measure a fixed amount of 
times

Keep measuring until 
variance acceptable
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Performance measurements
How to measure execution time of a test?

- Only suffixes are relevant

- May or may not measure suffixes individually, depending on use case
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Measurement evaluation
Given execution times for a particular test…
- Compute mean and confidence interval

- Report performance difference if…
- Confidence intervals don’t overlap

- Difference between performances bigger than threshold
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Measurement evaluation
Given evaluations of all tests concerning a class…
- Report performance difference if the majority of the tests show a 

performance difference in one direction
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Real-world experiment setup
- Manual analysis of changes to Java code bases based on commit 

messages

- Comparison of SpeedGun’s results with manual analysis
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Experimental results
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Experimental results
- SpeedGun coincides with majority of manual analysis

- Identified where expected performance improvements did not happen and 
vice versa

- Quality versus quantity of reports controlled by threshold
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Conclusion

Results:
- Goal met! No obvious issues found in real-world experiment.

Limitations:
- Running time of several hours per class

- Automatic test generation may be too artificial for real world
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Questions?
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Thank you!
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