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Logistics

• Lecture 11 reading questions due today at 4:30pm


• Lecture 11 activity (in class today), due by 11/13 at 4:30pm 


• Project presentations in 3 weeks

2



Today

• Discussion: Experiences from Lecture 10


• Discussion: Reading questions for Lecture 11


• Lecture


• Testing


• In-Class Activity
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Discussion: Experiences from Lecture 10 Activity

• How did you use LLM to review code?


• What types of issues did you try?


• What was it good or bad it?


• How did experience of using LLM compare to not using an LLM?
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Discussion: Reading questions for Lecture 10

• What questions did you have from readings for Lecture 10


• Discuss questions & possible answers in group of 3 or 4


• Come back with 1 question you want to discuss w/ whole 
class
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Testing



Testing

• Techniques to increase confidence that code behaves as expected


• Requirements


• Inputs


• Expected outputs


• Some challenges


• Space of inputs is vast. How do you navigate it? How do you know when 
you've written enough tests?


• Oracle problem: how do you know if the output is correct?


• Underlying goal: build an (ideally compact) model of how code should 
behave across all potential scenarios
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Traditional unit testing

• Developers writes unit tests


• Exercises part of the program relevant to behavior of 
interest


• Adds assertions on return values or other outputs to ensure 
that code works as expected
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Many ways to write assertions

9https://devhints.io/jest 

https://devhints.io/jest


Property-Based Testing

• Rather than manually select individual outputs, instead describe a property that 
should always hold for all inputs


• output list is always sorted


• output list contains the same elements as the input list


• Testing framework that explores input space to try to find counterexamples, using 
property as oracle
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https://hypothesis.readthedocs.io/en/latest/index.html 

https://hypothesis.readthedocs.io/en/latest/index.html


Related activities

• Debugging -- what happens if a test fails unexpectedly?


• Software documentation -- can generate information about 
expected behavior of code


• Program comprehension -- may need to understand program to 
understand what to test


• Maintenance -- may need to update tests when code changes
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Measuring how complete tests are with coverage

• Statement coverage: has each statement executed?


• Branch coverage: have both branches of statements with 
branches (e.g., if, while) executed?


• Path coverage: have all distinct paths through the program 
been executed?
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Process 
of testing
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Matthew C. Davis, Sangheon Choi, Amy 
Wei, Sam Estep, Brad A. Myers, and 
Joshua Sunshine. 2025. TestLoop: A 
Process Model Describing Human-in-the-
Loop Software Test Suite Generation. ACM 
Trans. Softw. Eng. Methodol. Just 
Accepted (September 2025). https://
doi.org/10.1145/3765754



Discussion: How do you use testing?
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Challenges with testing

• May take from 25% or more of 
engineering time


• Still most often a very manual 
process of writing tests


• Not very exciting or popular 
activity, so often neglected
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E. Daka and G. Fraser, "A Survey on Unit Testing Practices and Problems," 2014 IEEE 25th International Symposium on Software Reliability Engineering, Naples, Italy, 2014, pp. 201-211, doi: 10.1109/ISSRE.2014.11.



Testing with LLMs

• Let's ask an LLM to generate unit tests for a function!


• What context should we give it?


• method description


• scenario description


• detailed usage spec
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Conference on Automation of Software Test (AST 2024) (AST '24). Association for Computing Machinery, New York, NY, USA, 45–55. https://doi.org/10.1145/3644032.3644443



What can go wrong with LLM generated tests
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Khalid El Haji, Carolin Brandt, and Andy Zaidman. 2024. Using GitHub Copilot for Test Generation in Python: An Empirical Study. In Proceedings of the 5th ACM/IEEE International 
Conference on Automation of Software Test (AST 2024) (AST '24). Association for Computing Machinery, New York, NY, USA, 45–55. https://doi.org/10.1145/3644032.3644443



10 min break



In-Class Activity

• In groups of 2, try using Cursor to write tests to maximize branch coverage


• Start with one of your own repos (e.g., your city simulator)


• Work together with Cursor to create tests, focusing on maximizing branch coverage


• If using JS, can use built in Jest report on coverage


• Fix issues found by the tests as they arise


• Deliverables


• Screen recording through Kaltura 


• Upload to OneDrive, turn on link sharing, share link in Lecture 10 activity 
submission on Canvas


• Submit answers to questions on your experiences on Canvas (next slide)


• Aim to finish by 7:10pm today;    Due tomorrow at 4:30pm
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Questions to answer

• How did you work with Cursor to create unit tests?


• How effectively was Cursor able to test different behaviors?


• What, if anything, was Cursor not able to test?


• In what ways did you provide guidance to Cursor to help in creating tests?


• What overall test coverage were you able to achieve?


• Deliverable: Submit through Canvas, at least a page
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