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Russian Academy of Sciences: President Elections  
(September, 25th-29th) 

Е.Н.Каблов Г.Я.Красников Р.И.Нигматулин В.Я.Панченко А.М.Сергеев 



World Supercomputing News 
(IDC-Projected Exascale Systems Details) 

“Hyperion (IDC) Paints a Bullish Picture of HPC Future”, © Hyperion, 2017 

https://6lli539m39y3hpkelqsm3c2fg-wpengine.netdna-ssl.com/wp-content/uploads/2017/04/Exascale-Technologies.Hyperion.png


World Supercomputing News 
(IDC-Projected Exascale Investment Levels) 

“Hyperion (IDC) Paints a Bullish Picture of HPC Future”, © Hyperion, 2017 

https://6lli539m39y3hpkelqsm3c2fg-wpengine.netdna-ssl.com/wp-content/uploads/2017/04/Exascale-Investments.Hyperion.png


World Supercomputing News 



Commission on Supercomputing Technologies 
(Ministry of Telecom and Mass Communications) 



Top50 of the most powerful Russian supercomputers  
(top50.supercomputers.ru) 

NVIDIA DGX-1 в Top50: 



The most Green Supercomputing Platforms 
(June 2017) 

[Gflops/Watt] 

Courtesy of E.Strohmaier, LBNL, USA 



 
 

DL / AI 
 

Deep Learning / 
Artificial Intelligence 

 
 



World Supercomputing News, Trends, Perspectives 
(Deep Learning / Artificial Intelligence deluge…) 

DL: from prediction to active control! 

AI: the notion should be used carefully, imitation Intelligence…  
 Intelligence achieved through artificial means! 

AI/DL haven’t shown exascale computing demand as some scientific projects do. 

DL/AI: from double and single precision to half-precision  
 (16 bits: exponent (5 bits), fraction (10 bits), sign (1 bit) ): 
  AI-precision, AI-flops, AI-Eflops (130 Pflops in Japan…). 

(edition.cnn.com/2017/06/13/tech/…) 
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World Supercomputing News, Trends, Perspectives 
(huge diversity of computer devices) 

“Array of things” Project 



Square Kilometre Array:  
A Leading Big Data Challenge for 2020 

Antennas 

Digital Signal  
Processing (DSP) 

High Performance Computing 
Facility (HPC) 

Transfer antennas to DSP 
2020: 20,000 PBytes/day 
2028: 200,000 PBytes/day 
 
Over 10’s to 1000’s kms 

Imaging – HPC problem 
2020: 100 PBytes/day 
2028: 10,000 PBytes/day 
 
Over 10’s to 1000’s kms 

HPC Processing 
2020:  300 Pflop/s 
2028:  30   Eflop/s 

Courtesy of J.Dongarra, UT, ORNL, USA 



World Supercomputing News, Trends, Perspectives 
(complexity of computer devices) 

Floating point operations per cycle per core 
Most of the recent computers have FMA (Fused multiple add): (i.e.  
 x ←x + y*z in one cycle) 
Intel Xeon earlier models and AMD Opteron have SSE2 

2 flops/cycle DP & 4 flops/cycle SP 
Intel Xeon Nehalem (’09) & Westmere (’10) have SSE4 

4 flops/cycle DP & 8 flops/cycle SP 
Intel Xeon Sandy Bridge(’11) & Ivy Bridge (’12) have AVX  

8 flops/cycle DP & 16 flops/cycle SP 
Intel Xeon Haswell (’13) & (Broadwell (’14)) AVX2 

16 flops/cycle DP & 32 flops/cycle SP 
Intel Xeon Skylake (server)  AVX 512 

32 flops/cycle DP & 64 flops/cycle SP 
Knight’s Landing 
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World Supercomputing News, Trends, Perspectives 
(CPU access latencies) 

Yutaka Ishikawa about Post-K supercomputer:  
 “Easy of use is one of our Key Performance Indicators”. 

In 167 cycles can do 2672 DP Flops! 

Today floating point operations are inexpensive, 
data movement is very expensive. 

Cycles 



World Supercomputing News, Trends, Perspectives 
(huge diversity of computer devices) 

“Array of things” Project 

How to protect legacy software assets ? 



AlgoWiki 

http://AlgoWiki-Project.org 



  
 

June, 23rd – July, 1st , 2017 
 
Educational tracks: 
• MPI / OpenMP programming technologies 
• NVIDIA GPU programming technologies 
• Design and deployment of supercomputer solutions 
• Quantum Informatics  
• OpenFOAM/Salome/Paraview open software 
• Computational hydrodynamics on supercomputers 

Supported by: IBM, T-Platforms, NVIDIA, RSC 

Supercomputing Consortium of Russian Universities 

                     Summer Supercomputing Academy Distributed 



Distributed Summer Supercomputing Academy 
(http://Academy.HPC-Russia.ru) 

Moscow Arkhangelsk Yekaterinburg St Petersburg 



“Supercomputing Education” Series: New Books 



Russian Supercomputing Days: General Schedule 

September, 25th 
Monday  

September, 26th 
Tuesday  



• Best Research Paper, 

• Best Research Paper – Industrial Session, 

• Best Research Paper – Young Scientists Session, 

• Best Research Poster. 

 

Winners will be announced at the Closing Session:  

September, 26th, 18:25 

Russian Supercomputing Days: Awards 
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