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HPC systems: on top of the wave 
(most slides are borrowed) 
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Outline 

1.  TOP500  
a)  TOP10 lists from Nov’18 and Nov’17 
b)  Country distribution over the past 25 years 
c)  PU chip technology evolution in the past 25 years and since last year 
d)  Evolution of the accelerators since they were available 
e)  Analysis of some relevant systems: IBM Summit & BlueGene/Q,  

Sunway TaihuLight, Tianhe-2A 
f)  Intel presence in TOP500: current shift into the Scalable Family 

2.  GREEN500 
a)  TOP10 lists from Nov’17 and Nov’18 
b)  Analysis of some relevant systems: NVidia SaturnV with Volta, the 

Chinese system with Hygon Dhyana (IP from AMD Epyc 7501) 

3.  HPCG500 
a)  HPCG vs. HPL: an overview 
b)  TOP10 lists from Nov’17 and Nov’18 
c)  Analysis of some relevant systems: Fujitsu K and Post-K, HPE Astra 
d)  Next HPC systems based on ARMv8: Cray XC50, the MontBlanc project 
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Top 10 HPC systems 
Nov’18 TOP500 
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Top 10 HPC systems 
Nov’17 TOP500 
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Country distribution over the past 25 years 
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Chip technology in the past 25 years 
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Xeon E5 
(Sandy 
  Bridge) 

Xeon E5 
(Ivy Bridge) 

Fujitsu 
Sparc64 

AMD 
Opteron 

Xeon 
Gold 

Processor generations 
Nov’17 & Nov’18 

Intel Xeon E5 
(Broadwell) 

Xeon E5 
(Haswell) 

Xeon Phi 
(KNL) 

Xeon E5 
(Ivy Bridge) 

AMD 
Opteron 

Power 
BQC 

Nov’17  Nov’18  
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Accelerator families in the past 25 years 
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Accelerators 
Nov’11 - Nov’18 
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Accelerator family distribution  
Nov’17 & Nov’18 

Nvidia 
Kepler

Nov’17  Nov’18  
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IBM POWER9 Summit (Nov’18 #1 TOP500)   
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22-core IBM POWER9 
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IBM POWER9 + NVidia V100 



AJProença, Advanced Architectures, MiEI, UMinho, 2018/19  14 

Summit node architecture 
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IBM Power BlueGene/Q Compute (Sequoia)   

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 
Jun’18: #8 

Nov’18: #10 
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Sunway TaihuLight  
(#1 in June’16 TOP500) 
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Overview of the Sunway TaihuLight System 
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One cabinet 
with 4 Supernodes 

One Supernode  
with 32 boards 

One board with 4 cards, 
2 up & 2 down 

Sunway TaihuLight  
(#1 in June’16 TOP500) 
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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) 

Sunway TaihuLight  
(#1 in June’16 TOP500) 
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Overview of Tianhe-2A 
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Overview of Tianhe-2A 
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Overview of Tianhe-2A 
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Xeon E5 
(Sandy 
  Bridge) 

Xeon E5 
(Ivy Bridge) 

Fujitsu 
Sparc64 

AMD 
Opteron 

Xeon 
Gold 

Intel Xeon E5 
(Broadwell) 

Xeon E5 
(Haswell) 

Xeon Phi 
(KNL) 

Xeon E5 
(Ivy Bridge) 

AMD 
Opteron 

Power 
BQC 

Intel presence at TOP500: 
shift into the Xeon Processor Scalable Family 

(formerly code-named Skylake-SP) 
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Xeon E5 
(Sandy 
  Bridge) 

Xeon E5 
(Ivy Bridge) 

Fujitsu 
Sparc64 

AMD 
Opteron 

Xeon 
Gold 

Intel Xeon E5 
(Broadwell) 

Xeon E5 
(Haswell) 

Xeon Phi 
(KNL) 

Xeon E5 
(Ivy Bridge) 

AMD 
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Power 
BQC 

Intel presence at TOP500: 
shift into the 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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Top 10 greener-HPC systems 
Nov’17 Green500 
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Top systems 
Nov’18 Green500 
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NVidia DGX-1 SaturnV 

$149,000 
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Advanced Computing System (PreE) 
(the Hygon Dhyana x86 device)   

Hygon Dhyana: 
32-core 2.0GHz CPU 

 
 

Similar to: 
AMD EPYC 7501 
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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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Top 10 HPC systems 
Nov’17 HPCG-500 
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Top 10 systems 
Nov’17 
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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 
Jun’18: #16 
Nov’18: #18 
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Next PU generations for HPC: 
Fujitsu, from SPARC64 to ARMv8 
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Fujitsu’s A64FX ARM Chip  
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HPCs with ARMv8: 
HPE Apollo 70, Astra 

HPE Apollo 70 
Cavium TX2 Node 

Dual-socket ThunderX2 CN9975 
28-core @ 2.0GHz 

8 DDR4 controllers/socket 
1x 8GiB DDR4-2666 DIMM/socket 
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HPC systems with ARMv8: 
the Marvell/Cavium ThunderX2 
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Broadwell, Skylake & ThunderX2 
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HPC systems with ARMv8: 
Cray & BSC are also betting on ThunderX2  
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HPC systems with ARMv8: 
Mont-Blanc roadmap at BSC 


