Great challenges for Computational Sciences

Computational climatology today is an essential basis for decision making for the long-term
policy against global warming. Dramatic improvements have been achieved with respect to
model quality and accuracy of results. However policy makers request more detailed and reliable
forecasts.

NEC'’s vision

The Earth Simulator showed the first time in the history of computational meteorology to run a
global climate with a mesh size of 10 km. Even today this system offers unique opportunities for
simulating the complex earth system with over 25 Tflops of sustained performance. Higher
resolution does not help alone, because many parameterizations are valid only for certain spatial
resolution. Involvement of new processes, improved vertical resolution and explicit description of
parameterized microphysics such as clouds requires an enormous amount of compute
resources.

NEC is addressing this challenges by continuous tuning of ECHAMS5 on the SX series within the
framework of the Teraflop Workbench, a cooperation project between HLRS and NEC .

Make new levels of performance real with vector tec  hnology
from NEC

Being a catalyst for this market, NEC used the experiences from the Earth Simulator to improve
the unique efficiency of the NEC SX series, combined with very low power consumption. The
Ultra High Speed interconnect combined with the proprietary MPI Library from NEC as well as
the outstanding memory bandwidth and the unequalled vector processor performance lead to the
sustained performance, that is required to solve future challenges in earth science modeling.

The HPC Vector Cluster at HLRS is able to forecast more than 1800 days per day elapsed time
on 384 powerful vector processors for the 50 km grid spacing model (T255). Running ECHAM5
with higher resolution (T512) gives a sustained performance of more than 2 Tflops on 64 SX
nodes equivalent to 270 forecast days per day.
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