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Model   Domain GPU Approach  Collaborators 

 

WRF  NWP/Climate OpenACC (OACC)  NCAR, Cray, NVIDIA   

COSMO  NWP/Climate CUDA C, OACC  CSCS, SCS, NVIDIA   

CAM-SE  Climate  CUDA Ftn, OACC (future) ORNL, Cray, NVIDIA   

NIM/FIM NWP/Climate Dirs, OACC  NOAA, NVIDIA   

GEOS-5  Climate  CUDA Ftn, PGI Dirs NASA, NVIDIA   

NEMO  Ocean Model OACC   NVIDIA, STFC (future) 

Various Models with OpenACC Collaborations 
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GPU Status of WRF Developments 
 

Several non-trunk efforts at various stages:  
Dynamics and some physics by Thomas Nipen at UBC – source at NVIDIA 

KernelGen project: www.kernelgen.org  update at NCAR 2012 workshop  

Cray and OpenACC (Pete Johnsen) with results at 2012 NCAR workshop 

C-DAC and HPC-FTE group working with NVIDIA India (Priyanka) 

Shortwave radiation model by NV software group and PGI (G. Ruetsch) 

Physics kernels by John Michalakes: www.mmm.ucar.edu/wrf/WG2/GPU/  
NIM to include WRF physics using PGI and/or HMPP, OpenACC 

Several physics schemes by Space Science and Engineering Center, WI, USA 
 

Trunk efforts at various stages: 
WSM5 physics model (15% - 25%) in release 3.2 from 2009 

WRF 3.5 with OpenACC –NVIDIA and NCAR (MMM – Dave Gill) collaboration  
 

 
 

 
 
 

 
 

 

http://www.kernelgen.org/
http://www.mmm.ucar.edu/wrf/WG2/GPU/
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OpenACC Developments for WRF 3.4/3.5 

 WRF routine advance_w 
 

Dynamics routine to advance 

vertical velocity 
 

Standard Fortran use with 

OpenACC directives 
 

2.1x speedup for 16 cores 

 

WRF Experiments on GPU  

Accelerators using OpenACC 
   - Pete Johnsen, Cray, Inc. 
 

Source: http://data1.gfdl.noaa.gov/multi-core/  

http://data1.gfdl.noaa.gov/multi-core/
http://data1.gfdl.noaa.gov/multi-core/
http://data1.gfdl.noaa.gov/multi-core/
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FIM and NIM 
 

 

 

 Running the FIM and NIM Weather Models on GPUs 

 - Mark Govett (NOAA Earth System Research Laboratory) 
 

 

 Source:   http://on-demand.gputechconf.com/gtc/2013/presentations/S3429-FIM-NIM-Weather-Models-on-GPUs.pdf  
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COSMO 
 

 

 

 Towards GPU-accelerated Operational Weather Forecasting 

 - Oliver Fuhrer (MeteoSwiss) 
 

 

Source:   http://on-demand.gputechconf.com/gtc/2013/presentations/S3417-GPU-Accelerated-Operational-Weather-Forecasting.pdf  
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NEMO 
 

 

 

 Accelerating NEMO with OpenACC 

 - Maxim Milakov (NVIDIA) 
 

 

 Source:   http://on-demand.gputechconf.com/gtc/2013/presentations/S3209-Accelerating-NEMO-with-OpenACC.pdf   
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WRF (US) 

FIM/NIM (US) 

COAMPS (US) 

COSMO (EU) 

ICON (DE) 

AROME (FR) 

HARMONIE  (EU) 

 - Hirlam + Aladin 

ASUCA (JP) 

GRAPES (CN) 

OLAM (BR) 

 

 

 

 

 

   

 

 

GEOS-5 (US) 

CESM (US) 

      - CAM-SE (HOMME) 

 - POP (US) 

CFSv2 (US) 

 - GFS 

      - MOM4 

 

 

 

MITgcm (US) 

HYCOM (US) 

ROMS (US) 

MOM4 (US) 

GOLD (US) 

POP (US) 

NEMO (EU) 

 

 

 

 

   

 

 

Substantial GPU Development 

Some GPU Development  

GPU Evaluation Not Started 

 

 

 

   

 

 

Review of CWO Models and GPU Progress 

 Climate       Weather   Ocean 
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 Climate       Weather   Ocean 
 

WRF (US)  MPAS-A or NIM 

ICON (DE) 

UM (UK)  GungHo 

IFS (UK)   OOPS 

 

 

 

   

 

 

GEOS-5 (US)  GEOS-6 (US)  

CESM (US) 

      - CAM-SE (HOMME) 

 - POP (US)  MPAS-O 

CFSv2 (US) 

 - GFS 

      - MOM4 (US)  MOMn  

 

 

 

 

MOM4 (US)  MOMn  

POP (US)  MPAS-O 

 

 

 

 

   

 

 

Next-Gen CWO Models and GPU Status 

Substantial GPU Development 

Some GPU Development  

GPU Evaluation Not Started 
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