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HLRE3 – Mistral 
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 > 3000 Bullx DLC 720 ( > 100.000 cores, 240 TB memory, 54 PB disk) 
 3.6 PetaFLOPS, Infiniband FDR (Top500: 33) 
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 21 GPU nodes (2 Haswell/Boadwell, 256/512/1024 GB memory) 
 4 GPUs per node (2 dual Kepler/Maxwell) 
 Software: NCL, ParaView, AvizoGreen, VAPOR 
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 ICOsahedral Non-hydrostatic grid 

 
 Atmosphere and Ocean 
 Ocean – 10km resolution 
 (3.8 million cells  /  64 levels) 

 HD(CP)   – 120m resolution 
 (22.5 million cells  /  150 levels) 

 
 

 

ICON 
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Grid Layout 
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Cells            Points     Edges 
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HD(CP)  Phase II: Hurricane “Gaston” 

 
HD(CP)  Domains  
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Hurricane “Gaston” 

7 14.11.2016 



Niklas Röber (DKRZ) 



Niklas Röber (DKRZ) Global Sum 
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Visualization of really large data 
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in-situ Visualization  
(ParaView/Catalyst) 

 

 
 

 
 
 

in-situ Compression 
(Vapor) 
 

 
 
 
 
 
 

Simulation 

Adaptor ParaView/Catalyst 

Results 

Simulation 

Decomposition 

Vapor Results 
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Multiresolution with icosahedral maps 
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[1] Jubair et.al. “Icosahedral Maps for a Multiresolution Representation of Earth Data”, VMV 2016 
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Multiresolution with icosahedral maps 
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[1] Jubair et.al. “Icosahedral Maps for a Multiresolution Representation of Earth Data”, VMV 2016 
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NVIDIA IndeX and beyond … 
 

 Interactive visualization of large data (high spatial and/or 
temporal resolution) 
 For exploration, learning and understanding 
 For presentation and demonstration 
 

 Visualization on the native grid 
 

 I/O issues: in-situ visualization/compression 
 

 Automated feature detection 
 

 Visualization driven simulation 
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DEMO 

Simulated Day April, 26th 2013 
Resolution   312m  –  1429 x 1556 x 202 
    (regular rectilinear grid) 
Height   0m – 12km (60m spacing) 
Timesteps  1440 (1 minute resolution) 
 
   

 

17 14.11.2016 

• Liquid cloud water (kg/kg) 
• Cloud ice (kg/kg) 
• Rain mixing ratio (kg/kg) 
• Wind / magnitude (m/s) 

• Vorticity  
• Divergence 

      Variables   

 

[1] Heinze et.al. “Large-eddy simulations over Germany using ICON: A comprehensive evaluation”, QJRMS 2016 
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