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Magnitude of waste
● Most validation time attributable to testing

● Typically less than 1% of codebase affected by any given change

● Typically fewer than 1% of tests affected by any given change

● Yet, most reported test failures are not regressions



Common test time reduction strategies
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Build Caching CI Fanout Test Distribution

Static/Dynamic Analysis Optimize Slowest Shifting right



Predictive Test Selection

Use a probabilistic model to predict relevant tests



Not a new concept
● “Predictive Test Selection” — Meta 2019

● “Improving Test Effectiveness Using Test Executions History: An Industrial 

Experience Report” — Ericsson 2019

● “Taming Google-Scale Continuous Testing” — Google 2017

● “Test Re-prioritization in Continuous Testing Environments” — Concordia Univ. 2016

● “The Art of Testing Less without Sacrificing Quality” — Microsoft 2015 

● “Improving the effectiveness of test suite through mining historical data” — ACM 

2014

● … and more

https://arxiv.org/pdf/1810.05286.pdf
https://users.encs.concordia.ca/~shang/pubs/seip_2019_armin.pdf
https://users.encs.concordia.ca/~shang/pubs/seip_2019_armin.pdf
https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/45861.pdf
https://users.encs.concordia.ca/~pcr/paper/Zhu2018ICSME.pdf
https://www.microsoft.com/en-us/research/wp-content/uploads/2015/05/The-Art-of-Testing-Less-without-Sacrificing-Quality.pdf
https://dl.acm.org/doi/10.1145/2597073.2597084


Emerging commercial solutions
● Appsurify TestBrain

● Codecov Smart automated test selection

● CQSE Pareto Testing

● Launchable Predictive Test Selection

● Sealights Test Impact Analysis

● … more in development



Tenets of Predictive Test Selection UX
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Control Observability

Tool Integration Effectiveness Adaptation

Transparency



Challenges of Predictive Test Selection
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Predictive Test Selection Simulator

Compares full test results to selected test results











Predictive Test Selection Usage Dashboard

Measures adoption and impact







// settings

plugins {

    id("com.gradle.enterprise") version "3.10.3"

}

gradleEnterprise {

    server = "https://gradle-enterprise.mycompany.com"

}

// project

tasks.test {

    predictiveSelection {

        enabled.set(true)

    }

}    

Turning it on



tasks.test {

    predictiveSelection {

        enabled.set(true)

        mustRun {

            includeAnnotationClasses.add("com.project.annotations.MustRun")

        }

    }

}  

Must-run tests



Usage patterns



Shift right to shift left
Apply to existing pre-merge verification

1. Most common pattern

2. Faster overall feedback - reduce CI pressure

3. Easy to adopt - can usually just turn it on

4. Have a plan for dealing with post-merge failures



Shift further right to shift left
Apply to existing pre and post merge verification

1. Move “all the tests” to a nightly build

2. Offers the most overall time saving

3. Delays feedback time for worst case



Shift left
Run some high value tests pre-merge

1. Applicable when integration/functional/slow tests are only run late

2. Faster individual change feedback

3. Requires changing build plans 

4. May require more CI resources

5. Automatic canary testing



Shift slightly left
Two-pass pre-merge

1. Split pre-merge verification into two steps

2. Faster feedback through fail-fast

3. Requires changing build plans 



Local builds?



1. Consider Build Caching 

2. Consider Test Distribution

3. If shifting right: can your team action missed failures?

4. How flaky are your tests?

Is Predictive Test Selection for you?



1. Use the simulator to gauge effectiveness for your project

2. Identify projects and tasks with a lot to gain

3. Verify that missed prediction rate is acceptable

4. Establish your plan for handling missed failures

5. Use the dashboard to monitor effectiveness once applied

Adopting Predictive Test Selection



THANK YOU

Curious about the future?

Discuss with Eric, Luke, and others in 
the Gradle Lounge
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