CHASING THE LIMITS OF COMPUTING EFFICIENCY
IN TERRESTRIAL MODELING: MEMORY BANDWIDTH

Micha Belda, Ludek Kucera

Charles University, Faculty of Mathematics and Physics, Prague, Czech Republic
The corresponding author: Ludek Kucera, ludek@kam.mff.cuni.cz

Cray XC50  Japan Meteorological Agency

Cray XC50 Japan Meteorological Agency 9.1 29
Cray XC40 UK Meteorological Office 8.1 23
SGI ICEXA NCAR 5.3 36
Cray XC40 ECMWF 4.2 42
Cray XC40 ECMWF 4.2 43
Cray XC40 Indian Inst. Tropical Meteorology 4.0 45
Bull DLC720 Deutsches Klimarechenzentrum 4.0 55
Cray XC40 UK Meteorological Office 3.0 66
Cray XC40 UK Meteorological Office 3.0 67

Meteorology uses very powerful computers

Terrestrial Modelling: How many PHop per second can you get from your computer

HPCG (High Performance Conjugate Gradients)
HPCG models heat diffusion using Conjugate Gradients Method

WRF (Weather Research and Forecast)

A standard HPC benchmark
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3 principal subroutines have been studied

representing together ~40 % of the running time

L eft Plot: how SP Flop/Byte ratio depends on the cache size

plus the corresponding SP performance of Summit (400 SP PFl op/s)
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Theoretical Efficiency of the Top 2 Processors

Cache sizein SP numbers

Cache sizein SP numbers

Please ask the representatives of the European Processor Initiative
to take memory bandwidth into account
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