
˾͔΄͔͙͔ͤ ͊͒͊͘; ͺ͔͙͙ͦͭͦͪ͊ͫͭ͡;͚ͤͦ 
ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͎ͪ͊ͺ͙͙͟ ͤ͊ ͔͋͊͘ ͊͘΅͙΅͖͚ͤͤͦ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͔ͫͯͨͪͦͣͨ͟ΈΌ͔͎ͭͪͤͦͦ ͼ͔ͤͭͪ͊ 

͔͙͍͎ͦͭͤͦͦ͟͟͡͡ ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 
ˣΦ˸Φ ͍̊͊͋͊ͤͦ1Σ ˢΦ˽Φ ˻͍ͫΎ͙͍ͤͤͦ͟1Σ ˢΦˤΦ ˣ͍͊ͪ͊ͤͦ1, ˩ ΦˢΦ ˴͙͔͖͍ͫ͡1Σ ˿ΦˢΦ ˶ ͔΅͔͍1, 

ˣΦˤΦ ˨ ͎͍ͦͦ͡1Σ ˨Φ˥Φ ˥͔ͯͣͤͤ·͚2Σ ˨Φ˶Φ ͍̊ͯͪͦ2  

1˸͔͍͔͍͔͗͒ͦͣͫͭͤͤ·͚ ͔ͫͯͨͪͦͣͨ͟ΈΌ͔ͭͪͤ·͚ ͼ͔ͤͭͪ ˾ˢ˹ ς ͅ ͙͙͊͡͡ ̅˥̂ ̅˹̇ ˹ˮˮ˿ˮ ˾ˢ˹Σ 
2˿͙ͭͯ͒Ύ ͍͙ͯ͊͘͡Έͤ·ͻ Ήͺͺ͔͍ͭͦ͟ /DC 

 

http://www.jscc.ru http://www.cgfww.com 



˻ ͔͔̇ͤͭͪ 

2 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʳʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʡ ʮʝʥʪʨ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ - ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʠʩʪʝʤʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè 

http://www.jscc.ru 

Åʦʙʝʩʧʝʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʠʩʪʘʥʮʠʦʥʥʦ; 

Åʦʢʘʟʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ; 

Åʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ 

ʩʠʩʪʝʤʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʙʦʣʴʰʦʡ 

ʩʣʦʞʥʦʩʪʠ. 

http://www.niisi.ru/
http://www.niisi.ru/
http://www.niisi.ru/
http://www.niisi.ru/
http://www.niisi.ru/
http://www.niisi.ru/
http://www.jscc.ru/scomputers.shtml


ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʇʆ 

 
 

˴͔͔ͦͣͨͭͤͼ͙͙ ˸˿̇ ˾ˢ˹ 
˾͊ͪ͊͋ͦͭ͊͘͟ ͙ ͊͒͊ͨͭ͊ͼ͙Ύ ͔ͨ͊ͪ͊͡͡͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣΣ 

͎ͨͪͦͪ͊ͣͣ ͔͙ͨͦͫͭͪͦͤΎ ͪ͊ͫ;͔ͭͤ·ͻ ͔ͫͭͦ͟Φ 
˾͊ͪ͊͋ͦͭ͊͘͟ ͙ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ύ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ 

͎ͨͪͦͪ͊ͣͣͤͦ-͊ͨͨ͊ͪ͊ͭͤ·ͻ ͔͍ͦͣͨͫͦ͟͟͡Φ 
̏ͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͙ͪͫͯͪͫ͊ͣΦ 

͔͙̏ͫͨͪͭ͊͘͟ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͦ͒͊͟Σ ͦ͋ͯ;͔͙͔ͤ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ 

˾͊ͪ͊͋ͦͭ͘;͙͙͟ ͙͔͙͚͒͘͡ όͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ύ 
˽͔͙͔ͦͫͭͪͦͤ ͪ͊ͫ;͔ͭͤ·ͻ ͔ͫͭͦ͟Σ 

͍͙͙ͯ͊͊͘͘͡ͼ͙ΎΦ 

˾͊ͪ͊͋ͦͭ͘;͙͙͟ ˽˻Σ ͙͔͔ͤ͗ͤͪ·Σ 
͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ 

˽͔͙͔ͦͫͭͪͦͤ ͔͙ͣ͊ͭͣ͊ͭ;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡Φ 
˾͊ͪ͊͋ͦͭ͊͘͟ ͔ͨ͊ͪ͊͡͡͡Έͤ·ͻ ͔͍ͣͭͦ͒ͦ ͙ 
͎ͨͪͦͪ͊ͣͣΣ ͊͒͊ͨͭ͊ͼ͙Ύ ͙ ͙͙ͦͨͭͣ͊͘ͼ͙Ύ 

͔ͨ͊ͪ͊͡͡͡Έ͎ͤͦͦ ͦ͒͊͟Φ 
ˤ͔͙ͪͺ͙͊͟ͼ͙ΎΣ ͍͙͊͒͊͡ͼ͙ΎΦ 

˿͔ͯͨͪͦͣͨ͟ΈΌ͔ͭͪͤ·͔ ͔ͪͫͯͪͫ· ˸˿̇ 

͔̂͒͊ͤͤ͡·͚ ͒ͦͫͭͯͨ 
˥͙ͪ͒-͔ͭͻ͎͙͙ͤͦͦ͡ 

˻͋͊͡;ͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

3 



ʈʘʟʚʠʪʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʄʉʎ ʈɸʅ 
 

HP PA-RISC 
ͦ͋΅͊Ύ ͨ͊ͣΎͭΈ 

DEC ALPHA 
MYRINET 
Ѕсп ͍ Top500 

IBM POWERPC 
MYRINET 
Ѕрс ͍ Top500 

X86, NVIDIA CUDA 
INFINIBAND DDR 
Ѕоо ͍ Top500 

X86, INTEL MIC 
INFINIBAND FDR 
Ѕ59 ͍  Top500 
Ѕол ͍ Green500 

1999 
0.14 TFLOPS 

2001 
1 TFLOPS 

2005 
10 TFLOPS 

2009 
228 TFLOPS 

2015 
630 TFLOPS 

2017 
899 TFLOPS 

X86, INTEL MIC 
INFINIBAND FDR 
Onmi-Path 
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ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ  

ʚ ʟʘʨʫʙʝʞʥʦʤ ʢʠʥʦ  
 

5 
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ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ  

ʚ ʟʘʨʫʙʝʞʥʦʤ ʢʠʥʦ 
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ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ  

ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʢʠʥʦ ( çɺʨʝʤʷ ʧʝʨʚʳʭè ) 

çɺʨʝʤʷ ʧʝʨʚʳʭè, çɺʠʢʠʥʛè, çʕʢʠʧʘʞè, çʆʥ ɼʨʘʢʦʥè, çʍʘʨʜʢʦʨè, çʇʨʝʟʠʜʝʥʪ ʃʠʥʢʦʣʴʥ. ʆʭʦʪʥʠʢ ʥʘ 

ʚʘʤʧʠʨʦʚè, çɼʫʭlessè, çɺʳʩʦʮʢʠʡè, çʅʦʯʥʦʡ ʜʦʟʦʨè, çɼʥʝʚʥʦʡ ʜʦʟʦʨè, ç12è, çʆʩʦʙʦ ʆʧʘʩʝʥè, 

çʄʦʥʛʦʣè, çʉʪʠʣʷʛʠè, çʂʘʥʜʘʛʘʨè, çʐʧʠʦʥè, çʆʨʜʘè, çAppolo 18è,  çɻʝʦʛʨʘʬ ʛʣʦʙʫʩ ʧʨʦʧʠʣè ʠ ʜʨé 

ʉʪʫʜʠʷ ʚʠʟʫʘʣʴʥʳʭ 

ʵʬʬʝʢʪʦʚ CGF 

http://www.cgfww.com 

https://vk.com/cgfllc 
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ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ  

ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʢʠʥʦ (çʆʥ-ʜʨʘʢʦʥè) 
 


