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Next generation of HPC systems 
(most slides are borrowed) 
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Past: 
processor family distribution of all systems 
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Current top 10 HPC systems 
Nov’17 TOP500 
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#1 since June’16 TOP500: 
Sunway TaihuLight  
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Overview of the Sunway TaihuLight System 
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#1 since June’16 TOP500: 
Sunway TaihuLight  
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One cabinet 
with 4 Supernodes 

One Supernode  
with 32 boards 

One board with 4 cards, 
2 up & 2 down 
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#1 since June’16 TOP500: 
Sunway TaihuLight  
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SW26010: the 4x64-core 64-bit RISC processor (w/ 256-bit vector instructions & only cache L1) 

One card with two nodes 
(two SW26010 chips) 
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IBM Power BlueGene/Q Compute (Sequoia system)   

Jun’12: #1 
Nov’12: #2 
Jun’13: #3 
Nov’13: #3 
Jun’14: #3 
Nov’14: #3 
Jun’15: #3 
Nov’15: #3 
Jun’16: #4 
Nov’16: #4 
Jun’17: #5 
Nov’17: #6 
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IBM Power BlueGene/Q Compute (chip)   

Features: 
•  launched in 2010/11 

(TOP500: #1 in Jun12, #4 in Jun16) 

•  18-cores  
•  16 compute,  

1 OS support, 1 redundant 
•  64 bits PowerISA 
•  1.6  GHz 
•  L1  I/D cache => 16 kB / 16 kB 
•  each core: quad-FPU 
     (4-wide double precision SIMD) 
•  each core: 4-way multi-threaded 

•  shared L2 cache: 32 MB  
•  dual memory controller 
•  IBM ended development of 

BlueGene project in 2015... 
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Fujitsu K computer  
(the Japanese word "kei" (�), means 10 quadrillion, 1016)   

Jun’11: #1 
Nov’11: #1 
Jun’12: #2 
Nov’12: #3 
Jun’13: #4 
Nov’13: #4 
Jun’14: #4 
Nov’14: #4 
Jun’15: #4 
Nov’15: #4 
Jun’16: #5 
Nov’16: #7 
Jun’17: #8 

Nov’17: #10 
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Current top 10 greener-HPC systems 
Nov’17 Green500 
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NVidia DGX-1 SaturnV 

$149,000 
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TOP500: HPCG vs. HPL 
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TOP500: HPCG vs. HPL 
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TOP500: HPCG vs. HPL 
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TOP500: HPCG vs. HPL 



AJProença, Advanced Architectures, MiEI, UMinho, 2017/18  16 

Current top 10 HPC systems 
using HPCG instead of HPL 
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Processor generations in November’17 

Xeon E5 
(Sandy 
  Bridge) 

Intel Xeon E5 
(Ivy Bridge) 

Fujitsu 
Sparc64 

AMD 
Opteron 

Xeon 
Gold 
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Accelerator family distribution over all systems 
Nov’17 



AJProença, Advanced Architectures, MiEI, UMinho, 2017/18  19 

Next PU generations for HPC: 
Intel® Xeon® Processor Scalable Family 

(formerly code-named Skylake-SP) 
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Next PU generations for HPC: 
Intel® Xeon® Processor Scalable Family 

(formerly code-named Skylake-SP) 
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Next PU generations for HPC: 
Intel® Xeon® Processor Scalable Family 
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Next PU generations for HPC: 
Intel® Xeon® Processor Scalable Family 
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Next PU generations for HPC: 
Intel® Xeon® Processor Scalable Family 
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Next PU generations for HPC: 
Intel® Xeon® Processor Scalable Family 
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Next PU generations for HPC: 
Fujitsu SPARC64 & ARMv8 
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Next PU generations for HPC: 
Cray & BSC are betting on ThunderX2  

(ARMv8) 



AJProença, Advanced Architectures, MiEI, UMinho, 2017/18  27 

Next PU generations for HPC: 
Mont-Blanc roadmap at BSC 

(ARMv8) 
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Next PU generations for HPC: 
Cavium ThunderX2 (ARMv8) 
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Next PU generations for HPC: 
Chinese HPC-chip, Phytium Mars (ARMv8) 
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Next PU generations for HPC: 
Chinese HPC-chip, Phytium Mars (ARMv8) 
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Next PU generations for HPC: 
Chinese HPC-chip, Phytium Mars (ARMv8) 
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Next PU generations for HPC: 
Chinese HPC-chip, Phytium Mars (ARMv8) 
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Next PU generations for HPC: 
Chinese HPC-chip, Phytium Mars (ARMv8) 
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Next PU generations for HPC: 
Chinese HPC-chip, Phytium Mars (ARMv8) 
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