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Writing clean scientific software for plasma simulation NICHOLAS
A. MURPHY, Harvard-Smithsonian Center for Astrophysics — Most scientific pro-
grammers are self-taught. Graduate programs in plasma physics often lack courses
on scientific programming, which leaves students to learn these skills on their own.
High pressure to get results prevents us from taking the time to learn practices from
software engineering that can greatly improve the reliability, maintainability, and
usability of software. Adopting such practices can make research more efficient and
reliable, improve scientific reproducibility, and prevent future headaches. Writing
readable code is particularly important because code is communication. I will dis-
cuss strategies for writing clean scientific code such as choosing meaningful variable
names, refactoring code for readability in preference to commenting on how it works,
and writing short functions that do exactly one thing. I will describe techniques such
as periodic refactoring, continuous integration testing, test-driven development, and
layering code at different levels of abstraction. I will describe how these techniques
and strategies can be applied to plasma simulation software.
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