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Introduction



What is a flaky test?
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A test that alternates between different outcomes under unchanged 
conditions.
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Re-run FixMonitor

Execute tests multiple 
times.

Record a long-term history 
of test results.

Identify and resolve the 
root cause of flakiness.

Mitigation Strategies for Flaky Tests

The images are generated via Chat GPT.



The Flakiness Score

The flakiness score 
of a test is derived 
from analysing its 
execution history 
over a defined 
period in the CI 
pipeline.
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Research Question
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How can we design a unified and statistically controlled 
dataset that enables a fair and

algorithm-neutral comparison of different flakiness scoring 
algorithms?
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How can we design a unified and statistically controlled dataset that enables a fair and
algorithm-neutral comparison of different flakiness scoring algorithms?

The number of test 
failures that did not 
lead to a product
fault, f, for a set of runs, 
r.

The number of times we observe
transition, P → F, divided by the number 
of possible transitions or flips.

3 Rehman, 2021 2 Kisaakye, 2024
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How can we design a unified and statistically controlled dataset that enables a fair and
algorithm-neutral comparison of different flakiness scoring algorithms?

3 Rehman et al, 2021 2 Kisaakye et al, 2024

▪ The flakiness source is the transitions 
between different test outcomes.

 
▪ A flakiness score is calculated for each 

test per version.

▪ The flakiness source is failed 
tests without reports.

▪ Likelihood is used to decide 
rerun order by Binomial 
Stability Order (BSO).
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How can we design a unified and statistically controlled dataset that enables a fair and
algorithm-neutral comparison of different flakiness scoring algorithms?

Comparing different scoring models requires a shared neutral evaluation ground

1. Different result states/outcomes
2. Report Associations
3. Varied flakiness trends
4. Version and run structure



FlaDaGe

Artificial Dataset Generation Framework



Evolution

● Modelling flakiness as static distributions 
with pre-assigned flakiness probabilities.

13

1Kowalczyk et al, 2020



Evolution

● Added dynamic 
flakiness 
distributions.
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2 Kisaakye et al, 20241Kowalczyk et al, 2020



Evolution

1Kowalczyk et al, 2020

● Dynamic flakiness 
distributions at 
multiple levels

● Support for 
different scoring 
models
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2 Kisaakye et al, 2024
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Concepts
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Run Attributes

1. Test Id
2. Release Id
3. Run Id
4. Report Flag
5. Verdict
6. Execution Timestamp
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Results
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Dataset Overview

100 Tests

4 Versions 250 Runs

5000000 entries

49 Trend combinations
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Test Level Flakiness Probability Distribution
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Flakiness Setting

▪ Clean tests never fail.

▪ Faulty tests always fail.

▪ Flaky tests randomly assign their result 
in each run.

Flaky Test Distribution
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NFF Flaky Outcomes Distribution EFS Flaky Outcomes Distribution

Flaky Outcome Distributions
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Flakiness
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As observed by 
NFF and EFS for 
the increase 
-decrease trend 
combination.



History Correlation
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How each 
algorithm views 
the same data 
for the first 20 
tests.
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How can we design a unified and statistically controlled dataset that enables a fair and
algorithm-neutral comparison of different flakiness scoring algorithms?

1. Algorithm-neutral datasets are generated by random distribution.

2. 49 unique suites were created for every version/run trend combination.

3. Randomly assigned report presence flag and Pass, Fail, Skip and Error states.



Next Steps
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Which algorithm is best suited for each task?

The images are generated via Chat GPT.

● Run efficiency
● Correlation to 

Ground Truth 
ordering

● Proximity to 
Underlying 
Trend

● Batch 
prioritisation

Kendall’s Tau Frechet Distance Top-k Overlap
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