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Testing your code

Secret Session: Master coding in your research environment



What are tests?
A way to reproduce and automate an evaluation of the expected 

behaviour of your code.

● inform you of where your code is behaving unexpectedly

● describe expected behaviour and the actual behaviour 

Tests will...



Broad types of tests
Unit tests

● For individual pieces of code (e.g. one function/file in isolation)

Integration Tests

● Interaction between multiple functions/files (i.e. a user experience)



How do I start?
Most coding languages have testing frameworks!

MATLAB → MATLAB Unit Test Framework and MOxUnit

Python → PyTest and unittest

Octave → MOxUnit

R → testthat and RUnit

C++ → Catch2 and Googletest

C → Check and Unity

… and many more!



Simple example
Example function



Simple example
Example test



Simple example
Run the tests!



Simple example
Without realizing, while developing a “subtract” function, you 
accidentally save this...



Simple example
Run the test again, and...



Real-world example
2 year old PhD code: https://github.com/mathieuboudreau/qmt-optimization 

Updated a software dependency (qMRLab)

https://github.com/mathieuboudreau/qmt-optimization


Real-world example
Where and why did they fail?



Real-world example
Where and why did they fail?



If you there’s a possibility that you encounter one 
of these situations, tests are for you!

● A software, library, or operating system upgrade
○ MATLAB 2015a → MATLAB 2019a, numpy 1.8.0 → 1.16.2

● A change in operating system or hardware (new computer)
○ MacOS Mojave → Windows 10

● You have a bad memory
○ How do I use this function again…?

● Plan on using your code in the future
○ (in the year 2023) Why won’t this work anymore..?

● You make mistakes writing code
○ i.e. everyone should write tests!



Awesome features that having tests open up
Continuous Integration
● Automatically runs your tests when you commit to GitHub

Code Coverage
● Informs you of which code lines your tests are evaluating, and those that missed.

(CodeCov)



Example repositories containing tests
Simple examples
● https://github.com/ismrm-coding-secret-session/testing-your-code

Real-world examples
● Python: https://github.com/neuropoly/axondeepseg

● Octave/MATLAB: https://github.com/qmrlab/qmrlab

● MATLAB: https://github.com/mathieuboudreau/qmt-optimization

https://github.com/ismrm-coding-secret-session/testing-your-code
https://github.com/neuropoly/axondeepseg
https://github.com/qmrlab/qmrlab
https://github.com/mathieuboudreau/qmt-optimization

