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Vector Particle-In-Cell (VPIC)

code solving the Vaslov-Maxwell

equations Summit/Sierra TesIa V100
e Performance focused PIC code Trinity Xeon Xeon Phi

o 32 bit floating point arithmetic Knight Landing

© Heavy use of vector intrinsics 5 utter
® Only CPUs and KNL supported

o Would require full rewrite to ~ Aurora

run on GPU Frontier Epyc Radeon
o Want portable, performant, Instinct

and modern code *VPIC would require at least 3 ports just to run
on the major US supercomputers
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Challenges!

® legacy codebase
O Lots of macros
O Few comments

o Already parallelized kernels are difficult to
understand

® Accuracy
o Are our answers too wrong?




Porting Methodologies

e Data layout & movement
o 3 Copies of data
o Array of Structs to Struct of Arrays
o Use subviews to reduce data movement
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Porting Methodologies

® Communication

Original VPIC
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Weak Scaling
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Base 61.26% 0% 0% 00
SIMD 100% 0% 0% 50
Kokkos  48.89% 100% 52.74%
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