
      

Computational Science...
...after von Neumann...

Problems:
Power Consumption
Efficiency for  Real Applications

Exaflop/s?

Petaflop/s

Teraflop/s

Gigaflop/s
Thanks to Horst Simon, LBNL/NERSC for this diagram.
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kepler1 Cluster 2006kepler1 Cluster 2006

4 Tflops  (32  micro-GRAPE6)
Dual Port Infiniband 

4 MPRACE-1 reconfigurable
         (soon: 32 MPRACE-2)

GRAPE + MPRACE
= GRACE   

Peter Berczik
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Beijing, ChinaGPU:
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Since 2019 three more nodes: Since 2019 three more nodes: 
1x Quadro P60001x Quadro P6000
1x RTX 2080 Ti1x RTX 2080 Ti
1x A50001x A5000
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GPU

Our own φGRAPE/GPU N-body code

No softening for NBODY6++GPU



Slide of: Long Wang



Nopt

Parallel code on cluster



Huang, Berczik, Spurzem, Res. Astron. Astroph. 2016, 16, 11.

NBODY6++GPU
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RIKEN, Kobe, JAPAN

7.6 million cores, 442 Pflop/s 



 

Supercomputer from China: 96/33 Pflop/s Linpack
Wuxi/Guangzhou/Tianjin National Supercomputing Center
Taihu 10 mill. cores

32000 Intel Xeon 12 core, 
48000 Intel Phi Accelerators 57 Core, 
now Chinese processor

(Xeon Phi replaced by Chinese Matrix-2000)
Total: ~5 million cores

The Matrix-2000 features 
128 RISC cores operating 
at 1.2 GHz achieving 
2.46 / 4.92 TFLOPS 
(DP/SP) with a peak power 
dissipation of 240 W



Supercomputer, Kajaani, Finland

EuroHPC and LUMI consortium:
Finland, Belgium, Czech Republic, Denmark, Estonia, 
Iceland, Norway, Poland, Sweden, and Switzerland.

Using only
Hydroelectric
Power and its
Heat used for 
heating buildings.

No. 3 in top500
No. 7 in green500

2.2 million cores
10.000 AMD GPUs



 

JUWELS Booster 936 nodes (AMD CPU, 4x Ampere GPU)
~450.000 AMD cores, 25 million NVIDIA Ampere GPU cores
~ 70 Pflop/s SP    ~ 44 Pflop/s DP
No. 12 in top500 list, No. 25 in green500 list
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