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A brief note about how I got here



Search Based Software Engineering



Search Based Software Engineering

Testing is a search process

Searching for test cases

Searching for test application orders

Searching for patches



Search Based Software Engineering
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Search Based Software Engineering



Challenges in Generating unit and integration tests 



Software Testing 101 



Traditional testing pyramid
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Traditional testing pyramid

Unit and integration distinction is blurry



Traditional testing pyramid

High compute cost

Low compute cost



Traditional testing pyramid

High human effort

Low human effort



Traditional testing pyramid - in theory

Few

Many



Traditional testing pyramid - in practice 

Some tests.

Non trivial human effort

Some tests.

Sometimes 

unexpectedly

high 

human effort



Let’s auto generate unit and integration tests

Search Based Test Generation

Where to start?



75% Fix rate





Industry feeding 
back to scientific 
base …



Exploring e2e in more detail
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Exploring e2e in more detail: New social testing
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Exploring e2e in more detail: New social testing

5

Single user

Multiple independent users

Interacting user community

Production 

Traditional e2e

Stress Testing

Beta testing

Social testing



Simulation Based Testing
at 

Meta 
timeline



Alpha Release
Change request 

published
Change in main 
branch

Beta Release

Find issues early in 

development process 

testing diffs and 

master builds

Identify high impact 

issues by simulating 

production and prevent 

their release



Automated Test Generation: next … unit tests!



Forthcoming papers

… three come along at once
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Assured LLM-Based Software Engineering
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Automated Unit Test Improvement using Large Language Models at Meta

arXiv and submitted to FSE 2024 Industry track

Observation-based unit test generation at Meta

arXiv and submitted to FSE 2024 Industry track
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Assured LLM-Based Software Engineering: ICSE workshop keynote
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Filters are fitness functions too

Imagine a real valued “threshold” filter

This can be a fitness function

Fitness functions are metrics

“Metrics are fitness functions too”: Harman et al., 10th International Symposium on Software Metrics, 2004. [ref]

Details in Assured LLM-Based Software Engineering paper

https://ieeexplore.ieee.org/document/1357891


Assured LLM-Based Software Engineering: ICSE workshop keynote



DSL promoting language

Imagine a Turing-complete prompting language

Chain of Thought (CoT) is simply sequencing alone

Add selection and repetition

Use SBSE to optimise programs in this language

Now we have a self-optimising prompting strategy

In time, maybe also use LLMs to suggest programs in the language

The fitness functions are metrics that guide the whole process

Like in Genetic Improvement [ref]

https://en.wikipedia.org/wiki/Genetic_improvement_(computer_science)


Assured LLMSE for Test class improvement

Our first steps towards general LLMSE

We considered the special case of test class improvement 



Automated Unit Test Improvement using Large Language Models at Meta
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Automated Unit Test Improvement using Large Language Models at Meta



Automated Unit Test Improvement using Large Language Models at Meta



Automated Unit Test Improvement using Large Language Models at Meta: results



Conclusions

Assured LLMSE is the new Genetic Improvement

LLMs are the new GP

So much exciting research to do

Next steps

Use high quality regression tests as the filter for LLMSE

Details in Assured LLM-Based Software Engineering paper
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