
Introduction HPC

Plasma physics is truly multiscale!
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Computers then and now

Cray X-MP/48 (1986), 800 MFlops
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Road to Exascale

(from OLCF)
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TOP 500 list of supercomputers
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Processor Performance

https://semiengineering.com/chip-design-shifts-as-fundamental-laws-run-out-of-steam/
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Heterogeneous computing

multi-core Cell GPU

OS runs on any core PPU host CPU
main code on any core PPU host CPU
comput. kernels on any core SPUs GPU MP
memory architecture main memory main memory main memory

caches per-SPU local store GPU memory
shared memory

data movement transparent DMA for moving data explicit
SIMD explicit explicit automatic
threads few no (?) many
efficient programming hard hard hard
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Heterogeneous computing
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