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HPCȵȷɄɞǵTCOɆɪɱɇ 
TCO=ɍɶɇȤȦȠȱȷɆ ᾚЊ ȱȷɆ 

ȱ
ȷ
Ɇ

 

1990  

Years  

2000  

Vector  

RISC X86 ȠɶȫɄȭȿɡ 
ᵀ ɕɫȹɁȳ 

2010  

ɜɩȿȱȠ 
Ҙ 

HP 2 C ᴜ 



ȷȯɶɧɔɩȵȷɄɞȸ ╛̝  

HPC  

SMP (Shared Memory 
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ȷȯɶɧɔɩx86 ȳɶɎ 

ȵȷɄɞ ǲ ǠȒ ȋ ɵ Ǔⱳ  
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ȭɧȤɇȷȽȢɩǵȵȷɄɞᾚЊǲ ǠȒ
ǚǯǮƲ ἭǵᾚЊȏȑȱȷɆșѹ ǠȒǚ
ǯǓ֯  
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ɕɧȢɗɶɆȭɧȤɇǵǦȈǵ 
̌ ӓȻɨɣɶȵɥɱ 

ɍȢȦɱɇ̌ ӓSMP  GPUȳɶɎ Panasas ȷɆɪɶȶ 

4U ɧɁȭɜȤɱɆ 

40TB ὦ  

♣Ḍ ⁫  

Panasas  Tired Parity RAID  

10GbE ȢɱȽɶɓȥȢȷ 

InfiniBand ȢɱȽɶɓȥȢȷᾍꜘ 

2U ɧɁȭɜȤɱɆ ᾛ  

Intel Xeon  5600 ְ8ְ  

48 ɕɫȹɁȳȱȠ 

Ẏ768GB В ɟɠɨ  

24TB В Ʌȡȷȭ 

Linux ὈЋᾍꜘ 

4U ɧɁȭɜȤɱɆ 

Tesla M2050 8 ְ ֯  

Intel Xeon  5600 ְ2ְ  

Ẏ144GB В ɟɠɨ  

InfiniBand  ᾍꜘ 

4 əɁɆȷɭɁɕ SATA Ʌȡȷȭ 

Ч ӓ  
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̌ ӓHP 2 C ᴜȻɨɣɶȵɥɱ 

  Panasas  ȷɆɪɶȶȭɧȷȽ vSMP  Foundation ̌ ӓȻɓɆȤȦȠ VXPRO  GPU ȳɶɎ 

̌

ӓ 

¸ ȮɫɶɎɩɋɶɞȷɘɶȷǲȏȒ
᷀ ṑǮǵƲȷɆɪɶȶǵɫȯɶȵɥ
ɱǲ ͜ǱǋɅɶȽȠȭȹȷ 

¸ ScaleM ǵvSMP  Foundation ǲȏ
Ȓ̌ ӓȳɶɎ 

¸ ǵ ǱȳɶɎșǹǯǫǵ
ȳɶɎǯǞǭѫ ֯  

¸ CPUȳɶɎǯGPUȳɶɎ ș
ȯɶɔɩǮ ǠȒⱳ ȉǱǖƲ
ѩǱȢɱȽɶɓȥȢȷȩɶɇ
ȉʥ Ǯ8GPU ș  

¸ ɍȢɏɓȧɶɜɱȷȵȷɄɞǵ
ǯ șȏȑὦ  

 ר

¸ ɤɶȴǵȠȭȹȷ ȋѫ ǲ◙
șʦǏȒǚǯǱǖƲȷɆɪɶȶǵ █ȋ
ҲǓ֯  

¸ ȵȷɄɞǵП ǱǰșȨɱɧȢɱʴǲ
ὕ ǠȒǚǯǓ֯  

¸ ȾȤɱȽȢɞș ᾛӓǠȒǚǯș֯ ǯ
ǞɅɶȽǵ ҵǲǑǘȒ Ǳ̸
șẎ₦ǲ̭  

¸ ɜȢȭɫɕɫȹɁȳȋȿɁɕȹɁɆƲ
ȢɱȽɶȱɋȭɆǲǫǋǭƲ₡ǲ

șѫ ֯  
¸ ȵɱȮɩȵȷɄɞǯǞǭ ѫ Ǔ
֯ ǮǉȑƲǤǵȨɘɪɶȵɥɱȱ
ȷɆǵѹ Ǔ֯  

¸ CPUǯGPUǮǵɍȢɔɨɁɇ
Ǳ ы ǧǘǮǱǖƲGPU
Ӵ̱Ǯǵ ы ǲǑǋǭȉƲ
ҧ Ǳы Ǔ֯  

¸ ר ǧǘǮǱǖ ₡ǲ ǋȦɋ
ɩȬɶҧ ǯȵȷɄɞǵ ș
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¸ ȮɫɶɎɩɋɶɞȷɘɶȷǲȏȒȵȷɄ
ɞЋ̱ǵɅɶȽѝ ǯǤǵɪɛɶɆ 

¸ ↓Ǳ ⁫ɜɋɶȶɟɱɆ ǯ˔
Ǳᾍ ὡᾍ ǵὕ  

¸ ȨɘɪɶɄȡɱȮȵȷɄɞȋȠɕɨ
ȯɶȵɥɱǲẀ șқǏȒǚǯǱǖ
ѫ ֯  

¸ 2ȻȯɁɆȋ4ȻȯɁɆǵȳɶɎȵȷ
ɄɞșȏȑẉǖǵȻȯɁɆǓѫ ֯
ǱȵȷɄɞǲ █ 

¸ ȵɱȮɩȵȷɄɞȢɟɶȶǲȏȒȵ
ȷɄɞǵ ҵǵ ͛ӓǯȵ
ȷɄɞǵȵɱɕɩӓ  

¸ GPUɠȶɣɶɩǶPCIe 
2.0x16 ȢɱȽɶɓȥȢȷǮ
CPUȳɶɎǲ  

¸ CPUȳɶɎǓ ͑ǠȒ ƵǱ
ȵȷɄɞ ȋ ǵǦȈǵ
ɂɶɩȋȵȷɄɞɠɉȽɶǱǰ
șѫ ǠȒǚǯǮGPUǲǫǋ
ǭȉ Ǔ֯  
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GPU Node 
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ɕɧȢɗɶɆȭɧȤɇǵǦȈǵ 
̌ ӓȻɨɣɶȵɥɱ 
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ɕɧȢɗɶɆȭɧȤɇǵǦȈǵ 
̌ ӓȻɨɣɶȵɥɱ ᴜ 

ȷɆɪɶȶɨȻɶȷ 

Panasas  ActiveStor  
ȷɆɪɶȶȭɧȷȽ 

 
 

ɏɧɪɩNFS   

ȳɶɎɨȻɶȷ 

vSMP  Foundation  
ɍȢȦɱɇ̌ ӓ 

 
 

SMPȳɶɎ  

GPGPU ɨȻɶȷ 

VXPRO  
ɍȢɔɨɁɇȳɶɎ 
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ȷȯɶɧɔɩSMPȳɶɎ 

 



ȷȯɶɧɔɩSMPȳɶɎ 

ȳɶɎșSMPȵȷ
ɄɞǯǞǭ  
Ẏ ɟɠɨ Ẏ
64TB  

128 ְǵȳɶɎȅǮ
SMPȵȷɄɞǯǞǭ
֯  

Linux ǵȳɛɶɆ 

Ƞɕɨȯɶȵɥɱ
Ǯǵ ǋὕ ר  

ȳɶɎɨȻɶȷ 

ʝְǵSMPȳɶɎ 

vSMP  Foundation  
ɍȢȦɱɇ̌ ӓ 
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ȳɶɎ̌ ӓ 
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ScaleMP  vSMP ȠɶȫɄȭȿɡ 

Ƞɕɨȯɶȵɥɱ A  Ƞɕɨȯɶȵɥɱ B Ƞɕɨȯɶȵɥɱ C 

ȨɘɪɶɄȡɱȮȵȷɄɞ 

vSMP  Foundation  

InfiniBand  Fabric  

InfiniBand  Fabric  

Ẏ128 Ɍɶɇ 
2 - 8ȻȯɁɆȳɶɎ 

 
ƨƨƨƨ ƨ 

 
16,384 ɕɫȹɁȳȱȠ+64TB ɟɠɨ̌ ɜȵɱ 
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vSMP  Foundation  Ǥǵ˿ ȆǶ  

ȱɱɛɶɋɱɆǲȏȒɍȢȦɱɇ 86 SMP ȵȷɄɞǵὕ  

InfiniBand  HCA ƲȷȢɁȿƲȯɶɔɩ 
Ч ȋȠȮɨȰɶȵɥɱǱǰǵ ȉ֯  
ɋɁɆɭɶȭǵ ǲꜘǟǭƲvSMP Ǔ ҲǮ ӓ 

vSMP  Foundation ɠȶɣɶɩ 

ɠȶɣɶɩǶƲȳɶɎȋɔɪɶɇǲ ǱɅɎȢȷș Ǟ
ɫɶɇ for SMP) ș ǍǚǯǯɋɁɆɭɶȭǒȐɫɶɇ

for Cloud) ș Ǎǚǯǵ Ǔ֯  

ǵᵀ ȳɶɎȋɔɪɶɇȵȷɄɞ 
ֺɚɶɇʣǵɟɠɨƲɕɫȹɁȳ ƲɕɫȹɁȳȷɒɶɇ˿
Ƕ̑  


