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SOLVING THE BOLTZMANN EQUATION FOR ELECTRON
KINETICS USING THE GALERKIN APPROACH
MILINDA FERNANDO , DANIIL BOCHKOV, TODD OLIVER , LAXMINARAYAN R AJA , PHILIP VARGHESE , ROBERT MOSER , AND GEORGE BIROS

• Goal: Develop scalable robust deterministic
Boltzmann solver to determine species
kinetics properties to enable accurate plasma
simulations.
• Challenges: Dimensionality of the problem (6
+ 1 dimensions), numerical + HPC challenges.

Contributions
• Presented framework goes beyond the

traditional two-term approximation
• Ability to handle low-frequency

oscillatory electric fields
• Verification with the state-of-the-art

Bolsig + Solver
• Open-source  implementation in Python
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PARLA: Heterogenous Tasking in Python
WILLIAM RUYS, HOCHAN LEE, YINENG YAN, BOZHI YU

17

Parla is a Python library for task based parallel programming that aims to make 
coordinating heterogenous systems simple, portable, & performant.

•Updates: 
• Runtime optimizations (alleviate GIL contention)
• Adding multi-gpu tasks and function variants
• Distributed Arrays (CrossPy)
• Refactoring for future extensions in Task Mapping

H. Lee et al., "Parla: A Python Orchestration System for Heterogeneous Architectures," 
SC22: International Conference for High Performance Computing, Networking, Storage 
and Analysis, Dallas, TX, USA, 2022


