
ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

Ȯȵȷ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ. 
ȷəɕɋɖɐɔɒɕɢɤɘɋɖɓɡɋ ɖɆɍɖɆɇɔɘɐɎ 

ȦɇɖɆɒɔɈ ȷ.Ȳ. 
ȳɆɜɎɔɓɆɑɢɓɡɏ ɗəɕɋɖɐɔɒɕɢɤɘɋɖɓɡɏ ɚɔɖəɒ 

2014.11.25, ȵɋɖɋɗɑɆɈɑɢ-ȭɆɑɋɗɗɐɎɏ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

Ç23.02.1984  ɕɔɗɘɆɓɔɈɑɋɓɎɋɒ ȵɖɋɍɎɊɎəɒɆ Ȧȳ ȷȷȷȶ ɷ 226 
ɗɔɍɊɆɓ ɐɆɐ ɚɎɑɎɆɑ ȮɓɗɘɎɘəɘɆ ɕɖɔɇɑɋɒ ɐɎɇɋɖɓɋɘɎɐɎ Ȧȳ ȷȷȷȶ 

ÇȪɎɖɋɐɘɔɖ: Ɋ.ɘ.ɓ., ɕɖɔɚɋɗɗɔɖ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓ 

Ȱɔɒɕɑɋɐɗ Ɋɑɥ HPC: ɉɖɆɊɎɖɓɎ, ɇɆɗɗɋɏɓ, ȱɃȵ, ɘɖɎ ɕɔɊɗɘɆɓɜɎɎ, 
ɒɆɞɎɓɓɡɏ ɍɆɑ 800 ɒ2, ɇɋɍ ɔɉɖɆɓɎɝɋɓɎɥ ɓɆɉɖəɍɐɎ ɓɆ ɕɔɑ, h=9ɒ 

ȷɔɍɊɆɓɎɋ ȮɓɗɘɎɘəɘɆ.  
ȮɍɓɆɝɆɑɢɓɡɋ ɍɆɊɆɝɎ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

1984 ï1992 : ȸɔɑɢɐɔ ɔɘɋɝɋɗɘɈɋɓɓɡɋ 
ɗəɕɋɖɐɔɒɕɢɤɘɋɖɡ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ÇȵɖɋɊɡɗɘɔɖɎɥ: ɖɆɇɔɘɆ Ɉ ȳȮȼɃȨȸé 

Úȷɕɋɜɕɖɔɜɋɗɗɔɖɡ ȫȷ ɃȨȲ: ȫȷ 2700, ȫȷ 2701, ȫȷ 2703,  
ȫȷ 2704, ȫȷ 2706é 

ÚȷɘɆɖɞɎɋ ɒɆɞɎɓɡ ȫȷ ɃȨȲ: ȫȷ 1066, ȫȷ 1090 

ÚȨɓɋ ȫȷ ɃȨȲ: ȦȷȨȸ, Ƀɑɢɇɖəɗ-1/2, ȵȷ-1000/ȵȷ-2000, 
ɃɑɋɐɘɖɔɓɎɐɆ ȷȷ ȧȮȷ, ȳȮȮ çȰɈɆɓɘè 

Ç1984 ï1992:  əɝɆɗɘɎɋ Ȯȵȷ ȶȦȳ Ɉ ɖɆɇɔɘɆɛ ȲȪȦ ȫȷ 2704 ð 
6 Ɏɓɘɋɖɚɋɏɗɓɡɛ, 12 ɐɔɒɒəɘɆɜɎɔɓɓɡɛ Ɏ 24 ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ 
ɒɔɊəɑɥ http://goo.gl/2wikgT  

ÚȳȮȼɃȨȸ, ȱȮȮ Ȧȳ ȷȷȷȶ 

Úȩɑ. ɎɊɋɔɑɔɉ ɕɖɔɚ. Ȩ.Ȧ.ȸɔɖɉɆɞɋɈ, ȩɑ. ɐɔɓɗɘɖəɐɘɔɖ  
Ȩ.ȹ. ȵɑɤɗɓɎɓ, ȩɑ. ɖɆɍɖɆɇɔɘɝɎɐ ȵȴ Ȯ.ȶ. ȦɉɆɒɎɖɍɥɓ 

ÚȦɗɗɋɒɇɑɋɖ ȲȪȦ ȫȷ 2704; ɥɍɡɐ ȷɎ; ɍɆɊɆɝɆ 
çȪɋɒəɑɢɘɎɕɑɋɐɗɔɖè 

ȴɘɋɝɋɗɘɈɋɓɓɡɋ HPC-ɘɋɛɓɔɑɔɉɎɎ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

1990 ï1995:  ȳɆɝɆɑɔ ɣɕɔɛɎ 
Ɏɒɕɔɖɘɔɒ-ɍɆɒɋɟɋɓɎɥ. 
ȸɖɆɓɗɕɢɤɘɋɖɓɡɋ ɗɎɗɘɋɒɡ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

1990 ï1995: ȳɆɝɆɑɔ Ɏɒɕɔɖɘɔɒ-ɍɆɒɋɟɋɓɎɥ. 
ȶɔɗɗɎɏɗɐɆɥ ɘɖɆɓɗɕɢɤɘɋɖɓɆɥ ɆɗɗɔɜɎɆɜɎɥ 

1990 ï1995:  ɖɆɇɔɘɡ ɗ ɘɖɆɓɗɕɢɤɘɋɖɓɡɒɎ ɗɎɗɘɋɒɆɒɎ, əɝɆɗɘɎɋ ȮɓɗɘɎɘəɘɆ 
Ɉ ȶɔɗɗɎɏɗɐɔɏ ɘɖɆɓɗɕɢɤɘɋɖɓɔɏ ɆɗɗɔɜɎɆɜɎɎ 
ÇȵɆɖɘɓɋɖɡ: 
ÚȳȮȮ çȰɈɆɓɘè, ɕɖɔɚ. Ȧ.Ȯ.ȩɆɑəɞɐɎɓ 
ÚȲɋɌɊəɓɆɖɔɊɓɆɥ ɑɆɇɔɖɆɘɔɖɎɥ ȮȮ Ɉ ȧɖɆɘɎɗɑɆɈɋ 
ÚȹɓɎɈɋɖɗɎɘɋɘ ȰɆɘɆɓɎɥ Ɏ ɑɆɇɔɖɆɘɔɖɎɥ Inmos (ȷɎɜɎɑɎɥ, ȮɘɆɑɎɥ) ð 
ɉɖɆɓɘ Intas 

Ú High Performance Computing Laboratory (ȦɚɎɓɡ, ȩɖɋɜɎɥ) 
Ç TTOLS, ɐɔɒɕɎɑɥɘɔɖ gcc Ɋɑɥ T4, T8, T9  (ȾɋɈɝəɐ Ʉ.Ȩ.), ɕɔɇɎɑɎ Ȧȷȫ 
Ɏɍ ȴȷ Parix (Parsytec, Gcel) http://goo.gl/h28kBU   

ÇȮɓɘɋɖɚɋɏɗɓɆɥ ɕɑɆɘɆ DAD005  (ȵɔɓɔɒɆɖɦɈ Ȧ.Ʉ., ȾɋɈɝəɐ Ʉ.Ȩ., 
ȵɔɍɑɋɈɎɝ ȶ.Ȩ.) ɓɆ ɇɆɍɋ ȸ425: ISA, ɖɆɍɊɋɑɥɋɒɆɥ ɕɆɒɥɘɢ, 5 ȲɇɎɘ/ɗ ð ɓɆ 
ɕɔɖɥɊɔɐ ɇɡɗɘɖɋɋ, ɝɋɒ ɝɋɖɋɍ Ɏɓɘɋɖɚɋɏɗɓɡɏ ɝɎɕ ȷ011 

ÇȦɑɉɔɖɎɘɒɡ ɊɎɓɆɒɎɝɋɗɐɔɏ ɇɆɑɆɓɗɎɖɔɈɐɎ ɓɆɉɖəɍɐɎ Ɏ ɒɆɖɞɖəɘɎɍɆɜɎɎ 
(ɕɔ ɗəɘɎ OSPF) Ɉ ɕɖɔɎɍɈɔɑɢɓɡɛ ɘɖɆɓɗɕɢɤɘɋɖɓɡɛ ɗɋɘɥɛ 

ÇȮɗɗɑɋɊɔɈɆɓɎɥ ɘɔɕɔɑɔɉɎɏ ɎɓɘɋɖɐɔɓɓɋɐɘɔɈ: ɑɆɇɔɖɆɘɔɖɎɥ ȭȲȶ, 
ɉɖɆɚɡ ɒɎɓɎɒɆɑɢɓɔɉɔ ɊɎɆɒɋɘɖɆ, ɘɋɔɖɋɘɎɝɋɗɐɎɋ ɖɆɇɔɘɡ Ɏ 
ɎɓɗɘɖəɒɋɓɘɆɑɢɓɔɋ ȵȴ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

1995 ï1998:  
ȳɆɝɆɑɔ ɕɖɔɋɐɘɆ çȸ-ɗɎɗɘɋɒɆè. 

ȵɋɖɈɡɋ ɐɑɆɗɘɋɖɡ, çɕɔɘɋɞɓɡɋè Ɏ 
ɓɋ ɔɝɋɓɢé 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȳɆɝɆɑɔ ɕɖɔɋɐɘɆ çȸ-ɗɎɗɘɋɒɆè. ȵɋɖɈɡɋ 
ɐɑɆɗɘɋɖɡ, çɕɔɘɋɞɓɡɋè Ɏ ɓɋ ɔɝɋɓɢé 

Ç 1995 ï1998:  ɕɔɎɗɐ Ɏ ɖɋɆɑɎɍɆɜɎɥ ɖɋɞɋɓɎɏ Ɋɑɥ ɐɔɒɕɔɓɋɓɘ ɕɋɖɈɡɛ 
ɈɋɖɗɎɏ ȸ-ɗɎɗɘɋɒɡ 
ÚȺəɓɐɜɎɔɓɆɑɢɓɡɋ ɊɎɆɑɋɐɘɡ ɎɒɕɋɖɆɘɎɈɓɡɛ ɥɍɡɐɔɈ 
ÚȵɖɋɊɗɘɆɈɑɋɓɎɋ ɕɖɔɜɋɗɗɆ ɈɡɝɎɗɑɋɓɎɥ Ɉ ɈɎɊɋ ɆɈɘɔɘɖɆɓɗɚɔɖɒɆɜɎɎ 
ɈɡɝɎɗɑɥɋɒɔɏ ɗɋɘɎ 

ÚȦɈɘɔɒɆɘɎɝɋɗɐɔɋ ɊɎɓɆɒɎɝɋɗɐɔɋ ɖɆɗɕɆɖɆɑɑɋɑɎɈɆɓɎɋ ɕɖɔɉɖɆɒɒ 
ÚȨɋɗɓɆ 1998: ɕɋɖɈɔɋ ȸ-ɥɊɖɔ (ɗɕɎɗɐɔɈɡɋ ɗɘɖəɐɘəɖɡ, çɊɆɑɋɐɎɋ 
əɐɆɍɆɘɋɑɎè, ɕɋɖɋɗɡɑɐɆ ɍɓɆɝɋɓɎɏ, ɔɘɓɔɞɋɓɎɋ çɕɔɗɘɆɈɟɎɐð
ɕɔɘɖɋɇɎɘɋɑɢè, ɖɆɗɕɖɋɊɋɑɋɓɓɆɥ ɗɇɔɖɐɆ ɒəɗɔɖɆ, ɔɘɑɆɊɐɆ ɈɊɔɑɢ 
ɘɖɆɗɗɡ), ɕɋɖɈɆɥ ȸ-ɍɆɊɆɝɆ ð ɘɖɆɗɗɎɖɔɈɐɆ ɑəɝɋɏ 

Ç 1995 ï1998:  ɕɔɎɗɐ Ɏ ɖɋɆɑɎɍɆɜɎɥ ɕɑɆɘɚɔɖɒ Ɋɑɥ ɓɆɞɎɛ ɖɆɍɖɆɇɔɘɔɐ 
Ú OS Linux 
ÚȷɋɘɎ Ɏɍ ȵɃȨȲ ɗɔɋɊɎɓɋɓɓɡɛ əɗɐɔɖɋɓɓɡɒ RS-232 (Ɋɔ 1 Mbit/s) Ɏ 
ɗɔɇɗɘɈɋɓɓɡɒɎ ɐɔɒɒəɘɎɖəɤɟɎɒɎ əɗɘɖɔɏɗɘɈɆɒɎ Ɋɑɥ ɓɋɉɔ 
(ɐɔɒɒəɘɆɜɎɥ ɐɆɓɆɑɔɈ) 

ÚȷɋɘɎ Ɏɍ ȵɃȨȲ ɓɆ ɔɗɓɔɈɋ 10 Base-2 
Ú 1998:  ɕɋɖɈɡɏ ɗɋɖɢɋɍɓɡɏ ɐɑɆɗɘɋɖ ɓɆ ɇɆɍɋ FastEthernet (100 Mbit/s)  
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ÇȨɋɗɓɆ 1998: ȵɋɖɈɡɋ SMP-ɐɔɒɕɢɤɘɋɖɡ Ɉ ȮɓɗɘɎɘəɘɋ, 
ɕɋɖɈɡɏ Fast Ethernet 

Ç2Ĭ6 Intel  PPro-200+5Ĭ2 Intel  P-II -266+2Ĭ1 Intel  P-II -266,  
5.6 Gflops (ɕɎɐ), RAM 1.4 GB, HDD 70.4 GB 

ÇȵɔɊɊɋɖɌɐɆ SMP Ɉ  
ȸ-ɗɎɗɘɋɒɋ 

Ç(ȵɗɋɈɊɔ-)ɐɔɒɕɎɑɥɘɔɖ 
Ɋɑɥ ȸ-ɗɎɗɘɋɒɡ 
(ɓɆ ȶɋɚɆɑɋ) 

ÇȭɆ ɕɔɑɉɔɊɆ: 10  
ɖɆɍɑɎɝɓɡɛ ȸ-ɍɆɊɆɝ 
 

 

1998: ȵɖɔɉɖɆɒɒɓɔ-ɆɕɕɆɖɆɘɓɡɏ 
ɒəɑɢɘɎɕɖɔɜɋɗɗɔɖɓɡɏ ɐɔɒɕɑɋɐɗ 5.6 Gflops  
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

1998 ï1999:  
ȶɔɌɊɋɓɎɋ ȷȰȮȺɆ. 

ȶɔɗɗɎɥ Ɏ ȧɋɑɆɖəɗɢ: ɝɆɗɘɎɝɓɔɋ 
ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ ɖɆɗɐɔɑɔɘɔɉɔ 

Ȳȶȵ ȷȷȷȶ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȳɆɝɆɑɔ ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɎ 

ÇȲɆɏ 1998: ɈɎɍɎɘ Ɉ ȲɎɓɗɐ ɐ ȵɖɋɍɎɊɋɓɘə ȳȦȳ ȧɋɑɆɖəɗɎ 
(ȦɑɋɐɗɆɓɊɖ ȵɆɈɑɔɈɎɝ ȨɔɏɘɔɈɎɝ) 
Úȸ-ɗɎɗɘɋɒɆ: ȷ.Ȳ. ȦɇɖɆɒɔɈ, Ȳ.ȶ. ȰɔɈɆɑɋɓɐɔ 
ÚȴȨȷ: Ȩ.Ʉ. ȸɆɘəɖ, ɐɔɒɕɆɓɎɥ çȷəɕɋɖɐɔɒɕɢɤɘɋɖɓɡɋ ɗɎɗɘɋɒɡè 
ȷȰȷ 

ÇȮɤɓɢ 5ï12 1998:  ɔɘɈɋɘɓɡɏ ɈɎɍɎɘ, çȪɔɉɔɈɔɖ ɔ ɓɋɖɆɈɓɔɒ 
ɇɖɆɐɋè 
ÚȪɔɐɑɆɊ Ȧ.ȵ. ȨɔɏɘɔɈɎɝɆ ȵɖɋɍɎɊɋɓɘə ȶɋɗɕəɇɑɎɐɎ ȧɋɑɆɖəɗɢ 
ÚȶəɐɔɈɔɊɥɟɎɋ ɖɋɞɋɓɎɥ 

Ç1998:  Ɉɖɋɒɋɓɓɡɏ ɘɖəɊɔɈɔɏ ɐɔɑɑɋɐɘɎɈ ɗ ɐɔɑɑɋɉɆɒɎ Ɏɍ ȲɎɓɗɐɆ, 
ɚɔɖɒɎɖɔɈɆɓɎɋ ɗəɕɋɖɐɔɒɕɢɤɘɋɖɓɔɏ ɕɖɔɉɖɆɒɒɡ çȷȰȮȺè 
ȷɔɤɍɓɔɉɔ ɉɔɗəɊɆɖɗɘɈɆ 

ÇȨɋɗɢ 1999: ɗɔɉɑɆɗɔɈɆɓɎɋ Ɉ ȲɎɓɎɗɘɋɖɗɘɈɆɛ 
Çȷ ɗɋɓɘɥɇɖɥ 2000: ɓɆɝɆɑɔ ɖɆɇɔɘ ȵɖɔɉɖɆɒɒɡ çȷȰȮȺè 
Ç1998 ï1999:  ɖɆɍɈɎɘɎɋ ɕɋɖɈɔɏ ɈɋɖɗɎɎ ȸ-ɗɎɗɘɋɒɡ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

2000 ï2004: ȵɖɔɉɖɆɒɒɆ çȷȰȮȺè 
ȷəɕɋɖɐɔɒɕɢɤɘɋɖɡ çȷȰȮȺè 

ɖɥɊ 1 Ɏ 2 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

Ç10 ɔɖɉɆɓɎɍɆɜɎɏ ɔɘ ȧɋɑɆɖəɗɎ Ɏ 10 ɔɖɉɆɓɎɍɆɜɎɏ ɔɘ 
ȶɔɗɗɎɎ: Ȯȵȷ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ (ɉɔɑɔɈɓɔɏ ɔɘ ȶɔɗɗɎɎ), 
ȳȮȼɃȨȸ, ȳȮȮ Ȱȷ, ȼȳȸȰ ȶȦȳ, ȷȰȷ, ȶɔɗȳȮȮ ȶȵ, ȮȨȨɎȧȪ (ȷ-ȵɇ), 
ȳȮȮ ɒɋɛɆɓɎɐɎ Ȳȩȹ ɎɒɋɓɎ Ȳ.Ȩ. ȱɔɒɔɓɔɗɔɈɆ ɔ Ɋɖ. 

Ç17 ɔɕɡɘɓɡɛ ɔɇɖɆɍɜɔɈ ɗɎɗɘɋɒ ȶɥɊɆ 1 Ɏ ȶɥɊɆ 2 ɗɋɒɋɏɗɘɈɆ 
çȷȰȮȺè, ȰȪ Ɏ ȵȪ ɖɥɊɆ 1 Ɏ 2 (ɑɎɘɋɖɆ O1) 

ÇɃɐɗɕɋɖɎɒɋɓɘɆɑɢɓɡɏ ɉɎɇɖɎɊɓɡɏ ɒɆɐɋɘ çȴȨȷ+ȷȰȮȺ ȵɋɖɈɋɓɋɜè 

ÇȵɖɔɎɍɈɔɊɗɘɈɔ SCI ɆɊɆɕɘɋɖɔɈ N330 , N337 , N335  (ȳȮȼɃȨȸ) 

ÇȶɆɍɈɎɘɎɋ ȸ-ȷɎɗɘɋɒɡ: 

ÚGRACE (1999ï2002) Ɏ OpenTS (ɗ 2003) 

ÚȷɎɓɘɆɐɗɎɝɋɗɐɎ-ɉɑɆɊɐɔɋ ɖɆɗɞɎɖɋɓɎɋ C++, çɓɆɗɘɔɥɟɎɏè 
ɐɔɒɕɎɑɥɘɔɖ, ɐɆɝɋɗɘɈɋɓɓɆɥ RS-ɗɎɗɘɋɒɆ 

Úȸ++, ȸ-Fortran 

2000 ï2004: ȵɖɔɉɖɆɒɒɆ çȷȰȮȺè 
ȷəɕɋɖɐɔɒɕɢɤɘɋɖɡ çȷȰȮȺè ɖɥɊ 1 Ɏ 2 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ÇȷɋɖɈɎɗɓɡɋ ɗɋɘɎ ȷȰȮȺ ServNet v.1 Ɏ ServNet v.2 

ÚȷɋɑɋɐɘɎɈɓɡɏ on/off, ȷɋɑɋɐɘɎɈɓɡɏ reset, Linux serial console, 
çɝɋɖɓɡɏ ɥɟɎɐè 

ÇɅɊɖɔ ɔɕɋɖɆɜɎɔɓɓɔɏ ɗɎɗɘɋɒɡ Linux -SKIF  (Ȯȵȷ ȶȦȳ Ɏ Ȳȩȹ) 

ÇȴɘɑɆɊɝɎɐ TDB ð ɎɒɕɔɖɘɔɍɆɒɋɟɋɓɎɋ TotalView 

ÇPVFS-SKIF , OpenPBS -SKIF, ɒɔɓɎɘɔɖɓɆɥ ɗɎɗɘɋɒɆ FLAME-
SKIF  (Ȯȵȷ ȶȦȳ Ɏ Ȳȩȹ) 

ÇȵɋɖɈɡɋ å20 ɕɖɎɐɑɆɊɓɡɛ ɗɎɗɘɋɒ, Ɉ ɘɔɒ ɝɎɗɑɋ:  

ÚɆɈɘɔɒɆɘɎɍɆɜɎɥ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ ɛɎɒɎɝɋɗɐɎɛ ɖɋɆɐɘɔɖɔɈ 
(ȮȨȨɎȮȷ, ȷȵɇ.) 

ÚɐɑɆɗɗɎɚɎɐɆɜɎɥ ɕɔɘɔɐɆ ɘɋɐɗɘɔɈ (ȮȼȮȮ Ȯȵȷ ȶȦȳ) 

Úȸ-ɕɖɎɑɔɌɋɓɎɥ: çMultiGenè, çɈɡɈɔɍ ɒəɗɔɖɆ (ȧɋɑɢɉɎɥ)è, 
çɔɇɘɋɐɆɓɎɋ ɕɑɔɛɔ ɔɇɘɋɐɆɋɒɡɛ ɘɋɑè, çȪȭȭè, çɖɆɊɎɔɑɔɐɆɜɎɥè 

2000 ï2004: ȵɖɔɉɖɆɒɒɆ çȷȰȮȺè 
ȷəɕɋɖɐɔɒɕɢɤɘɋɖɡ çȷȰȮȺè ɖɥɊ 1 Ɏ 2 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȷəɕɋɖɐɔɒɕɢɤɘɋɖɡ çȷȰȮȺè ȶɥɊ 1 

2003  ð ȷȰȮȺ 
ȫȷ1710.03 ȸȰȷ 

2000: ȷȰȮȺ ȵɋɖɈɋɓɋɜ 

2001: ȷȰȮȺ ȨȲ-5100 
15  



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȷəɕɋɖɐɔɒɕɢɤɘɋɖɡ çȷȰȮȺè ȶɥɊ 2 

2003: ȷȰȮȺ ȸ-Forge-32 

2004, ȷȰȮȺ 
T-Forge20HB 

2004, əɗɐɔɖɎɘɋɑɢ 
ȴɊɓɔɖɔɊɓɆɥ Ȩȷ 

2003: ȷȰȮȺ Ȱ-500  Top# 405 11.2003 

2004: ȷȰȮȺ Ȱ-1000 11.2004 Top# 98 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȷɋɖɈɎɗɓɆɥ ɗɋɘɢ Ɋɑɥ ɗəɕɋɖɃȨȲ çȷȰȮȺè ȶɥɊɆ 2 
Servnet ver.1 Ɏ ver.2  

Servnet ver. 1 

Servnet ver. 2 

18  



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

Ȱɔɒɕɑɋɐɘ ȵȴ ɗəɕɋɖɐɔɒɕɢɤɘɋɖɔɈ çȷȰȮȺè 

ÇɗɎɗɘɋɒɓɔɋ ȵȴ: ɔɕɋɖɆɜɎɔɓɓɆɥ ɗɎɗɘɋɒɆ; 
ɇɆɍɔɈɡɋ ɇɎɇɑɎɔɘɋɐɎ ɕɔɊɊɋɖɌɐɎ 
ɕɆɖɆɑɑɋɑɢɓɔɉɔ ɗɝɋɘɆ; ɚɆɏɑɔɈɡɋ 
ɗɎɗɘɋɒɡ; ɗɎɗɘɋɒɡ ɔɝɋɖɋɊɋɏ, 
ɒɔɓɎɘɔɖɎɓɉɆ Ɏ əɕɖɆɈɑɋɓɎɥ; ɗɘɆɓɊɆɖɘɓɡɋ 
ɗɎɗɘɋɒɡ ɕɖɔɉɖɆɒɒɎɖɔɈɆɓɎɥ ð C, C++, 
Fortran; Ɏ ɘ. ɕ. 

ÇɗɖɋɊɗɘɈɆ ɖɆɍɖɆɇɔɘɐɎ ɕɆɖɆɑɑɋɑɢɓɡɛ 
ɕɖɔɉɖɆɒɒ ð ɕɖɔɉɖɆɒɒɓɡɋ ɗɎɗɘɋɒɡ, 
ɎɓɗɘɖəɒɋɓɘɆɑɢɓɡɋ ɗɖɋɊɗɘɈɆ Ɏ 
ɇɎɇɑɎɔɘɋɐɎ: Grace, Open TS, MIRACLE Ɏ 
Ɋɖ.; 

ÇɊɈɆ ɊɋɗɥɘɐɆ ɕɆɖɆɑɑɋɑɢɓɡɛ 
ɕɖɎɐɑɆɊɓɡɛ ɗɎɗɘɋɒ Ɋɑɥ ɖɆɍɑɎɝɓɡɛ 
ɔɇɑɆɗɘɋɏ. 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

2000 ï2004: ȵɖɔɉɖɆɒɒɆ çȷȰȮȺè 
ȵɋɖɈɡɋ 20 ɔɘɋɝɋɗɘɈɋɓɓɡɛ ɕɖɎɑɔɌɋɓɎɏ 

ɖɋɓɊɋɖɎɓɉ, ɘɖɆɓɗɕɔɖɘɓɆɥ ɍɆɊɆɝɆ, ɔɇɘɋɐɆɓɎɋ ɕɑɔɛɔɔɇɘɋɐɆɋɒɡɛ ɘɋɑ, ɖɆɗɕɔɍɓɆɓɎɋ ɕɔ ɉɔɑɔɗə, ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ ɛɎɒɖɋɆɐɘɔɖɔɈ 

ɒɔɊɋɑɢ ȱɔɗɋɈɆ, ɚɆɐɋɑ ɑɆɍɋɖɆ, ɕɖɔɝɓɔɗɘɢ ɞɆɛɘ, ɖɆɗɝɋɘ ɍɆɉɖɥɍɓɋɓɎɏ ɔɘ ɑɋɗɓɡɛ ɕɔɌɆɖɔɈ, ɐɑɆɗɗɎɚɎɐɆɜɎɥ ɕɔ Ȫȭȭ 

ɐɑɆɗɗɎɚɎɐɆɜɎɥ ɘɋɐɗɘɔɈ, ɖɆɗɕɖɋɊɋɑɋɓɎɋ ȶɃȷ ɓɆ ɕɔɑɋ ɇɔɥ, ɕɋɖɗɕɋɐɘɎɈɓɡɋ ɑɔɐɆɘɔɖɡ, ɗɔɈɒɋɗɘɎɒɔɗɘɢ ɗ LS-DYNA 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȳɔɈɔɉɔɊɓɋɋ ɕɔɍɊɖɆɈɑɋɓɎɋ ȵɖɋɍɎɊɋɓɘɆ 
ȶɋɗɕəɇɑɎɐɎ ȧɋɑɆɖəɗɢ Ȧ.ȩ. ȱəɐɆɞɋɓɐɔ 
ɇɋɑɔɖəɗɗɐɔɒə ɓɆɖɔɊə (31 ɊɋɐɆɇɖɥ 2003 ɉ.) 
ÇçȨɖɋɒɥ ð ɕɘɎɜɆè ... ɛɖəɕɔɐ ɒɎɖ ... ɉɔɗəɊɆɖɗɘɈɆ, ɐɆɐ Ɏ ɑɤɊɎ, 
ɊɔɑɌɓɡ ɗɑɋɊɔɈɆɘɢ ɓɖɆɈɗɘɈɋɓɓɡɒ ɕɖɎɓɜɎɕɆɒ ... 

ÇȲɡ Ɋɔɗɘɔɏɓɔ ɕɖɔɌɎɑɎ əɛɔɊɥɟɎɏ ɉɔɊ. ȳɆɒ ɋɗɘɢ ɝɋɒ 
ɉɔɖɊɎɘɢɗɥ 
ÚȷɔɍɊɆɈ ɗəɕɋɖɐɔɒɕɢɤɘɋɖ çȷȰȮȺè, ɓɆɞɆ ɗɘɖɆɓɆ ɈɔɞɑɆ 
Ɉ ɣɑɎɘə ɒɎɖɔɈɔɉɔ ɎɓɚɔɖɒɆɜɎɔɓɓɔɉɔ ɗɔɔɇɟɋɗɘɈɆ 

ÚȧɋɑɆɖəɗɢ ɈɛɔɊɎɘ Ɉ ɗɕɎɗɔɐ ɐɔɗɒɎɝɋɗɐɎɛ ɊɋɖɌɆɈ ɒɎɖɆ. Ȩ ɇɑɎɌɆɏɞɋɋ 
Ɉɖɋɒɥ ə ɓɆɗ ɇəɊɋɘ ɗɈɔɏ ɎɗɐəɗɗɘɈɋɓɓɡɏ ɗɕəɘɓɎɐ. 

ÚȲɡ ɍɆɈɋɖɞɎɑɎ ɉɆɍɎɚɎɐɆɜɎɤ ȵɔɑɋɗɢɥ... 
Úȵɔɗɘɖɔɋɓɡ ɊɋɗɥɘɐɎ ɘɡɗɥɝ ɊɔɒɔɈ... 
ÚȳɋɒɆɑɔ ɗɊɋɑɆɓɔ ɕɔ ɓɆɈɋɊɋɓɎɤ ɕɔɖɥɊɐɆ ɓɆ ɓɆɞɋɏ ɍɋɒɑɋ... 
Ú... ɗɔɇɖɆɓ ɘɆɐɔɏ əɖɔɌɆɏ, ɝɘɔ ɒɡ ɒɔɌɋɒ ɕɔɊɋɑɎɘɢɗɥ ɗ ɊɖəɉɎɒɎ ... 
ÚȩɔɊ əɛɔɊɥɟɎɏ ɔɘɒɋɝɋɓ ɥɖɐɎɒɎ ɗɔɇɡɘɎɥɒɎ Ɉ ɊəɛɔɈɓɔɏ ɗɚɋɖɋ, 
ɐəɑɢɘəɖɋ Ɏ ɗɕɔɖɘɋ ... 

ȵɖɎɍɓɆɓɎɋ ɉɔɗəɊɆɖɗɘɈɆɒɎ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

2005 ï2007: ȧɤɖɔɐɖɆɘɎɝɋɗɐɎɋ 
ɕɖɔɈɔɑɔɝɐɎ Ɏ ɕɔɘɋɖɥ ɘɋɒɕɆ. 

 
ȮɓɎɜɎɆɘɎɈɆ çȷȰȮȺ ð ȹɓɎɈɋɖɗɎɘɋɘɆɒè 

Ɏ ȷȰȮȺ Cyberia  
 

OpenTS  Ɏ Microsoft  
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

Ç 2004 ïɒɆɖɘ 2007:  ɘɖɎ ɗ ɕɔɑɔɈɎɓɔɏ ɉɔɊɆ ɗɔɉɑɆɗɔɈɆɓɎɥ çȷȰȮȺ-ȩȶȮȪè 
 
ȮɓɎɜɎɆɘɎɈɓɡɋ ɖɆɍɖɆɇɔɘɐɎ 
ÇȵɖɔɉɖɆɒɒɆ çȷȰȮȺ ð ȹɓɎɈɋɖɗɎɘɋɘɆɒè: 
ÚȮȵȷ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ, ȸ-ȵɑɆɘɚɔɖɒɡ, çȫɊɎɓɆɥ ȶɔɗɗɎɥè 
ÚȷȰȮȺ-Cyberia 

ÇȵɋɖɋɗɑɆɈɗɐɎɏ T-Grid :  Ɋɔ 120 CPU Ɉ ɗɎɗɘɋɒɋ 
Ç 2006 ï2007:  ɇɎɇɑɎɔɘɋɐɆ ȸ-Sim  ɕɆɖɆɑɑɋɑɢɓɔɉɔ ɕɖɔɉɖɆɒɒɎɖɔɈɆɓɎɥ 
ɓɆ ɔɗɓɔɈɋ ɞɆɇɑɔɓɓɡɛ ɐɑɆɗɗɔɈ ȷ++  

Ç 2005 ï2007:  ɖɆɗɕɖɋɊɋɑɋɓɓɆɥ ɗɎɗɘɋɒɆ ɒɔɓɎɘɔɖɎɓɉɆ ɘɋɛɓɎɝɋɗɐɎɛ 
ɕɆɖɆɒɋɘɖɔɈ ɔɇɔɖəɊɔɈɆɓɎɥ Ɉ ɓɋɗɐɔɑɢɐɎɛ ɗəɕɋɖɐɔɒɕɢɤɘɋɖɓɡɛ ɜɋɓɘɖɆɛ 

Ç 2006:  Web -ɗɋɖɈɎɗɡ ɓɆ ɇɆɍɋ T-ɗɎɗɘɋɒɡ 
Ç 2006 ï2007:  ȭɆɊɋɑ Ɋɑɥ ȷȰȮȺ-ServNet  v.3 ð ɕɔɊɊɋɖɌɐɆ blade-
ɖɋɞɋɓɎɏ Ɏ ɊɋɗɥɘɐɔɈ ɘɡɗɥɝ əɍɑɔɈ 
ÚȧəɊɋɘ ɈɔɗɘɖɋɇɔɈɆɓɆ Ɉ 2008 ɉɔɊə: 800 ɕɑɆɘ  

ServNet ȸ-60 Ɏ 80 ɕɑɆɘ ServNet CNB Ɋɑɥ ȷȰȮȺ Ȳȩȹ (ȽɋɇɡɞɦɈ) Ɏ 
ȷȰȮȺ ȹɖɆɑ 

2005 ï2007: ȧɤɖɔɐɖɆɘɎɝɋɗɐɎɋ 
ɕɖɔɈɔɑɔɝɐɎ Ɏ ɕɔɘɋɖɥ ɘɋɒɕɆ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

2005 ï2006: OpenTS  Ɏ Microsoft .  
SCô06 Tampa, Microsoft Radmond , USA  

25  

ȰɎɖɎɑɑ ȺɆɋɓɔɈ, Ȯɉɔɖɢ ȦɉɆɒɎɖɍɥɓ, 
ȧɆɖɘɔɓ ȷɒɎɘ Ɏ ɒɓɔɉɎɋ ɊɖəɉɎɋé 



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

2007 ï2010:  
ȵɖɔɉɖɆɒɒɆ çȷȰȮȺ-ȩȶȮȪè 
ȷɔɤɍɓɔɉɔ ɉɔɗəɊɆɖɗɘɈɆ 

26  



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȳɆɕɖɆɈɑɋɓɎɥ ɖɆɇɔɘ 

1. GRID -ɘɋɛɓɔɑɔɉɎɎ, ɕɔɊɊɋɖɌɐɆ ɉɋɘɋɖɔɉɋɓɓɡɛ, 
ɘɋɖɖɎɘɔɖɎɆɑɢɓɔ-ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ 
ɐɔɒɕɑɋɐɗɔɈ 

2. ȷəɕɋɖɐɔɒɕɢɤɘɋɖɡ ɗɋɒɋɏɗɘɈɆ çȷȰȮȺè (ȶɥɊ 3 Ɏ 4) , 
ɕɔɊɊɋɖɌɐɆ ɕɋɖɗɕɋɐɘɎɈɓɡɛ ɕɖɔɜɋɗɗɔɖɔɈ, ɓɔɈɡɛ ɖɋɞɋɓɎɏ 
ɕɔ Ɏɓɘɋɖɐɔɓɓɋɐɘə, əɕɖɆɈɑɋɓɎɥ ɗɎɗɘɋɒɔɏ, 
ɗɕɋɜɈɡɝɎɗɑɎɘɋɑɋɏ Ɏ ɉɎɇɖɎɊɓɡɛ əɍɑɔɈ, ɖɆɍɖɆɇɔɘɐɆ ȵȴ 

3. ȭɆɟɎɘɆ ɎɓɚɔɖɒɆɜɎɎ 

4. ȵɎɑɔɘɓɡɋ ɗɎɗɘɋɒɡ: ɖɋɆɑɎɍɆɜɎɥ ɕɖɎɐɑɆɊɓɡɛ ɗɎɗɘɋɒ Ɉ 
ɕɋɖɗɕɋɐɘɎɈɓɡɛ ɔɇɑɆɗɘɥɛ ɕɖɎɒɋɓɋɓɎɥ ɗəɕɋɖɐɔɒɕɢɤɘɋɖɔɈ 
Ɏ GRID-ɗɎɗɘɋɒ, əɗɎɑɎɥ ɕɔ ɕɔɊɉɔɘɔɈɐɋ Ɏ ɕɋɖɋɕɔɊɉɔɘɔɈɐɋ 
ɐɆɊɖɔɈ 

2007 ï2010: ȵɖɔɉɖɆɒɒɆ çȷȰȮȺ-ȩȶȮȪè 
ȷɔɤɍɓɔɉɔ ɉɔɗəɊɆɖɗɘɈɆ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȵɖɔɉɖɆɒɒɆ çȷȰȮȺ-ȩȶȮȪè. Ȩɘɔɖɔɏ ɣɘɆɕ (2009 ï2010).  
ȶɔɗɗɎɏɗɐɎɋ əɝɆɗɘɓɎɐɎ ð 37 ɔɖɉɆɓɎɍɆɜɎɏ 

 ȹɝɖɋɌɊɋɓɎɥ ȶȦȳ 

1.ȩɔɑɔɈɓɔɏ ɔɘ 
ȶɔɗɗɎɎ: 
Ȯȵȷ ɎɒɋɓɎ Ȧ.Ȱ. 
ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ  

2.ȮȲȲ ȶȦȳ 

3.ȩȼ ȶȦȳ 

4.ȮȰȮ ȶȦȳ 

5.ȮȷȦ ȶȦȳ 

6.ȮȵȲ ɎɒɋɓɎ  
Ȳ.Ȩ. ȰɋɑɊɡɞɆ ȶȦȳ 

7.ȮȵȵȮ ȶȦȳ 

8.ȮȧȻȺ ȶȦȳ 

9.ȮȵȻȺ ȶȦȳ 

10.ȮȻȺ ȶȦȳ 

Ȩȹȭɡ Ɏ ȳȮȮ ȨȹȭɔɈ 

1.Ʉȹɖȩȹ 

2.ȹȩȦȸȹ 

3.ȲȸȹȷȮ 

4.ȳȳȩȹ 
5.ȷȵɇȩȵȹ 

6.ȸȩȹ 
7.Ȩɑȩȹ 

8.ȵɋɓɍȩȹ 

9.Ƚɋɑȩȹ 
Ȳȩȹ ɎɒɋɓɎ  
Ȳ.Ȩ. ȱɔɒɔɓɔɗɔɈɆ: 
10.ȨȲȰ Ȳȩȹ 

11.ȳȮȮɅȺ Ȳȩȹ 

12.ȻȺ Ȳȩȹ 

13.ȳȮȨȼ Ȳȩȹ 

14.ȳȮȮȺȻȧ Ȳȩȹ 

 

ȳȮȮ, ɕɖɋɊɕɖɎɥɘɎɥ  
ɓɆəɐɔɋɒɐɎɛ ɔɘɖɆɗɑɋɏ 

1.ȳȮȮ Ȱȷ 

2.ȷȵɇȦɃȵ 

3.ȼȳȮȮ ȲȦȾ 

4.ȳȵȼ çɃɑɈɎɗè 

5.çȰɆɑɋɊɎɓ Ɏ ȵɆɖɘɓɋɖɡè 

6.çȶȷȰ ȷȰȮȺè 

7.çȦɑɢɘ ȱɎɓəɐɗ  
ȸɋɛɓɔɑɔɊɌɎè 

8.çȳȮȼɃȨȸè 

9.çɄɓɎɐȦɏȷɎɍè 

10.çȷɎɉɒɆ ȸɋɛɓɔɑɔɉɎɥè 

11.çȸɋɗɎɗè 

12.çȹɖɆɑ-ȩɖɎɊè 

13.çȰɎɓɘɋɛè 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȵɖɎɐɑɆɊɓɡɋ ɉɖɎɊ-ɗɋɖɈɎɗɡ Ɏ 
ɕɎɑɔɘɓɡɋ ɕɖɎɐɑɆɊɓɡɋ ɗɎɗɘɋɒɡ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ÇSKIF@Home  (ɎɒɕɔɖɘɔɍɆɒɋɟɋɓɎɋ Ɋɑɥ BOINC) 

ÇȷȵȴȰȹ: ɗɎɗɘɋɒɆ ɕɖɋɊɗɐɆɍɆɓɎɥ ɔɘɐɆɍɔɈ ɐɑɆɗɘɋɖɓɡɛ 
əɗɘɆɓɔɈɔɐ, ɒɆɞɎɓɓɔɋ ɔɇəɝɋɓɎɋ, big data 

ÇȶɆɍɈɎɘɎɋ OpenTS :  ɕɔɊɊɋɖɌɐɆ ɒɓɔɉɔɥɊɋɖɓɔɗɘɎ 
ɕɖɔɜɋɗɗɔɖɔɈ, ɕɔɊɊɋɖɌɐɆ grid-ɗɖɋɊɡ 

Çȵȴ ɕɖɔɒɋɌəɘɔɝɓɔɉɔ əɖɔɈɓɥ Ɏ 
ȷȰȮȺ-ȵɔɑɎɉɔɓ 

ÇçȷȰȮȺ Ȳȩȹè (ȽɋɇɡɞɦɈ)  
06.2008 Top#36  

ÇçȷȰȮȺ ȹɖɆɑè 
06.2008 Top#282  

2007 ï2010: ȷȰȮȺ-ȩȶȮȪ 
ȳɋɐɔɘɔɖɡɋ ɖɆɍɖɆɇɔɘɐɎ 

30  



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȴɕɡɘɓɡɏ ɔɇɖɆɍɋɜ çȷȰȮȺ ȦɈɖɔɖɆ Ʉȹɖȩȹè 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȵɖɋɎɒəɟɋɗɘɈɆ ȷȰȮȺ ɖɥɊɆ 4 

Ɉɗɋ ɕɋɝɆɘɓɡɋ ɕɑɆɘɡ, Ɉɗɤ çɒɋɛɆɓɎɐəè, ɗɎɗɘɋɒə Ɉ 
ɜɋɑɔɒ ɒɔɌɓɔ ɎɍɉɔɘɆɈɑɎɈɆɘɢ Ɉ ȶɔɗɗɎɎ (Ɏɒɋɋɒ ɕɖɆɈɔ Ɏ 
ɗɕɔɗɔɇɓɡ), ɍɆɐəɕɆɘɢ ɓɆɊɔ ɘɔɑɢɐɔ ɒɎɐɖɔɗɛɋɒɡ (ɃȰȧ) 

Ɉ 1,5 ɖɆɍɆ ɑəɝɞɋ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɎɗɕɔɑɢɍɔɈɆɓɎɥ 
ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ 

Ɉ 2 ɖɆɍɆ ɕɑɔɘɓɋɋ əɕɆɐɔɈɐɆ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɒɔɟɓɔɗɘɎ; 

Ɉ 1,5 ɖɆɍɆ Ɉɡɞɋ ɕɖɔɕəɗɐɓɆɥ ɗɕɔɗɔɇɓɔɗɘɢ ɗɎɗɘɋɒɓɔɏ ɗɋɘɎ 

əɑəɝɞɋɓɓɆɥ ɒɆɗɞɘɆɇɎɖəɋɒɔɗɘɢ ɗɎɗɘɋɒɓɔɏ ɗɋɘɎ (3D-
ɘɔɖ) ð ɕɖɋɔɊɔɑɋɓɎɋ ɔɉɖɆɓɎɝɋɓɎɏ ɓɆ ɕɔɗɘɆɈɐə 

ɕɔɈɡɞɋɓɓɆɥ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɖɋɆɑɎɍɆɜɎɎ 
ɗɎɓɛɖɔɓɎɍɆɜɎɎ ð ɕɖɋɔɊɔɑɋɓɎɋ ɔɉɖɆɓɎɝɋɓɎɏ ɓɆ ɕɔɗɘɆɈɐə 

ɕɔɈɡɞɋɓɓɆɥ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɖɋɆɑɎɍɆɜɎɎ ɒɆɗɗɔɈɡɛ 
ɔɕɋɖɆɜɎɏ 
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A 

J 

J 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȵɖɋɎɒəɟɋɗɘɈɆ ȷȰȮȺ ɖɥɊɆ 4 

ɈɔɍɒɔɌɓɔɗɘɢ ɕɔɊɊɋɖɌɐɎ ɓɋ ɘɔɑɢɐɔ MPI, ɓɔ Ɏ ɓɔɈɡɛ 
ɕɋɖɗɕɋɐɘɎɈɓɡɛ ɕɔɊɛɔɊɔɈ ɐ ɖɋɆɑɎɍɆɜɎɎ ɕɆɖɆɑɑɋɑɢɓɡɛ 
ɈɡɝɎɗɑɋɓɎɏ ð ɕɖɋɔɊɔɑɋɓɎɋ ɍɆɕɖɋɘɔɈ ɓɆ ɕɔɗɘɆɈɐə 
ɈɡɗɔɐɆɥ ɗɔɈɒɋɗɘɎɒɔɗɘɢ ɗ ɗəɟɋɗɘɈəɤɟɎɒ ɕɖɔɉɖɆɒɒɓɡɒ 
ɔɇɋɗɕɋɝɋɓɎɋɒ Ɉ ɐɔɒɇɎɓɆɜɎɎ ɗ ɈɔɍɒɔɌɓɔɗɘɢɤ 
ɎɗɕɔɑɢɍɔɈɆɓɎɋ FPGA-əɗɐɔɖɎɘɋɑɋɏ ð ɕɖɋɔɊɔɑɋɓɎɋ 
ɔɉɖɆɓɎɝɋɓɎɏ ɓɆ ɕɔɗɘɆɈɐə 
ɕɔɈɡɞɋɓɓɆɥ ɓɆɊɋɌɓɔɗɘɢ ɗəɕɋɖɐɔɒɕɢɤɘɋɖɆ (ɓɋɘ ɕɔɊɈɎɌɓɡɛ 
ɝɆɗɘɋɏ, N+1 ɖɋɍɋɖɈɎɖɔɈɆɓɎɋ, ɘɖɔɏɓɔɋ ɖɋɍɋɖɈɎɖɔɈɆɓɎɋ 
əɕɖɆɈɑɋɓɎɥ Ɏ ɒɔɓɎɘɔɖɎɓɉɆ) 
əɑəɝɞɋɓɓɆɥ ɗɎɗɘɋɒɆ ɣɑɋɐɘɖɔɕɎɘɆɓɎɥ 
əɑəɝɞɋɓɓɡɋ ɣɖɉɔɓɔɒɎɝɋɗɐɎɋ Ɏ ɣɗɘɋɘɎɝɋɗɐɎɋ 
ɕɔɐɆɍɆɘɋɑɎ ð ɗɋɓɗɔɖɓɡɏ ɒəɑɢɘɎɣɐɖɆɓ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ, Ɉɗɥ 
ɗɎɗɘɋɒɆ ðɇɋɍɍɈəɝɓɆɥ 
ɞɎɖɔɐɆɥ ɔɘɋɝɋɗɘɈɋɓɓɆɥ ɐɔɔɕɋɖɆɜɎɥ: 
Ú 7 ɔɖɉɆɓɎɍɆɜɎɏ ð ɖɆɍɖɆɇɔɘɐɆ ȰȪ Ɏ ȵȪ ȷȰȮȺ-ȦɈɖɔɖɆ 
Ú 20 ɖɔɗɗɎɏɗɐɎɛ ɔɖɉɆɓɎɍɆɜɎɏ ð ɆɊɆɕɘɆɜɎɥ Ɏ ɔɕɘɎɒɎɍɆɜɎɥ 
ɕɖɎɑɔɌɋɓɎɏ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȶɔɗɗɎɏɗɐɆɥ HPC-ɔɘɖɆɗɑɢ Ɏ 
çȷȰȮȺè + çȷȰȮȺ-ȩȶȮȪè: 

ɒɓɔɉɔɋ Ɉɡɞɑɔ Ɏɍ ɣɘɔɏ ɞɎɓɋɑɎ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

5+4 = 9 ɑɋɘ 
571 ɒɑɓ. ɖəɇ. 

ÇȭɆɐɆɍɝɎɐɎ-ɐɔɔɖɊɎɓɆɘɔɖɡ 
ÚȲɎɓɎɗɘɋɖɗɘɈɔ ɔɇɖɆɍɔɈɆɓɎɥ Ɏ ɓɆəɐɎ 

o ɖɆɓɋɋ ð ɆɉɋɓɘɗɘɈɔ çȶɔɗɓɆəɐɆè 

ÚȳȦȳ ȧɋɑɆɖəɗɎ 
ÇȩɔɑɔɈɓɡɋ ɎɗɕɔɑɓɎɘɋɑɎ 
ÚȮɓɗɘɎɘəɘ ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ȶȦȳ 
ÚȴɇɠɋɊɎɓɋɓɓɡɏ ɎɓɗɘɎɘəɘ ɕɖɔɇɑɋɒ  
ɎɓɚɔɖɒɆɘɎɐɎ ȳȦȳ ȧɋɑɆɖəɗɎ 

ÇçȷȰȮȺè ð 2000 ï2004  
  Ɏɍ ɇɤɊɌɋɘɆ ȶɔɗɗɎɎ: 125 ɒɑɓ.ɖəɇ. 

ÇçȷȰȮȺ-ȩȶȮȪè ð 2007 ï2010  
  Ɏɍ ɇɤɊɌɋɘɆ ȶɔɗɗɎɎ: 446 ɒɑɓ.ɖəɇ.  

ÇȮɗɕɔɑɓɎɘɋɑɎ (ȶɔɗɗɎɥ+ȧɋɑɆɖəcɢ) 
ÚçȷȰȮȺè ð ɇɔɑɋɋ: 10 (ȶȺ) + 10 (ȶȧ) ɔɖɉɆɓɎɍɆɜɎɏ 
ÚçȷȰȮȺ-ȩȶȮȪè ð ɇɔɑɋɋ: 37 (ȶȺ) +10 (ȶȧ) ɔɖɉɆɓɎɍɆɜɎɏ 

ȷəɕɋɖɐɔɒɕɢɤɘɋɖɓɡɋ ɕɖɔɉɖɆɒɒɡ çȷȰȮȺè 
Ɏ çȷȰȮȺ-ȩȶȮȪè ȷɔɤɍɓɔɉɔ ɉɔɗəɊɆɖɗɘɈɆ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

6 ɗɎɗɘɋɒ 22 ɖɆɍa ɈɔɞɑɎ Ɉ ɖɋɏɘɎɓɉ Top500  

ȷəɕɋɖɐɔɒɕɢɤɘɋɖɡ çȷȰȮȺè Ɉ Top500  

36  

11.2003  
Top#406  

11.2004  
Top#98  

06.2007  
Top#105  

06.2008  
Top#36  

11.2009  
Top#450  

06.2011  
Top#87  

06.2009  
Top#283  



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

çȷȰȮȺè Ɏ çȷȰȮȺ-ȩȶȮȪè: 
Ɉ ȶɔɗɗɎɎ ɒɓɔɉɔɋ Ɉɡɞɑɔ Ɏɍ ɣɘɔɏ ɞɎɓɋɑɎé  

No ȪɆɘɆ Tflops  ȷəɕɋɖɐɔɒɕɢɤɘɋɖ ȶɆɍɖɆɇɔɘɝɎɐ 

1 2002/06 0.734 ȲȨȷ 1000Ȳ Ⱥȩȹȵ çȳȮȮ ȰɈɆɓɘè, Ȳȷȼ ȶȦȳ, 
ȮȵȲ ɎɒɋɓɎ Ȳ.Ȩ.ȰɋɑɊɡɞɆ ȶȦȳ  

2 2003/11 0.423 ȷȰȮȺ Ȱ-500 ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

3 2004/11 2.03 ȷȰȮȺ Ȱ-1000 ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

4 2007/06 9.01 ȷȰȮȺ Cyberia ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

5 2008/06 12.2 ȷȰȮȺ ȹɖɆɑ ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

6 2008/06 47.1 ȷȰȮȺ Ȳȩȹ (ȽɋɇɡɞɋɈ) ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

7 2009/11 21.8 ȷȰȮȺ-ȦɈɖɔɖɆ Ʉȹɖȩȹ ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

8 2009/11 350 ȱɔɒɔɓɔɗɔɈ ɉɖ. ɐɔɒɕ. çȸ-ȵɑɆɘɚɔɖɒɡè 

9 2012/11 376 Tornado Ȳȷȼ ȶȦȳ ɉɖ. ɐɔɒɕ. çȶȷȰè 

10 2012/11 147 Tornado Ʉȹɖȩȹ ɉɖ. ɐɔɒɕ. çȶȷȰè 

11 2014/06 320 ȱɔɒɔɓɔɗɔɈ-2 (A class) ɉɖ. ɐɔɒɕ. çȸ-ȵɑɆɘɚɔɖɒɡè 

12 2014/11 658 Tornado ȷȵɇȩȵȹ ɉɖ. ɐɔɒɕ. çȶȷȰè 

13 2014/11 289 GPU Blade Cluster ȳȳȩȹ Niagara Computers, Supermicro 

14 2014/11 170 PetaStream ȷȵɇȩȵȹ ɉɖ. ɐɔɒɕ. çȶȷȰè 



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

çȷȰȮȺè Ɏ çȷȰȮȺ-ȩȶȮȪè: 
Ɉ ȶɔɗɗɎɎ ɒɓɔɉɔɋ Ɉɡɞɑɔ Ɏɍ ɣɘɔɏ ɞɎɓɋɑɎé  

No ȪɆɘɆ Tflops  ȷəɕɋɖɐɔɒɕɢɤɘɋɖ ȶɆɍɖɆɇɔɘɝɎɐ 

1 2002/06 0.734 ȲȨȷ 1000Ȳ Ⱥȩȹȵ çȳȮȮ ȰɈɆɓɘè, Ȳȷȼ ȶȦȳ, 
ȮȵȲ ɎɒɋɓɎ Ȳ.Ȩ.ȰɋɑɊɡɞɆ ȶȦȳ  

2 2003/11 0.423 ȷȰȮȺ Ȱ-500 ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

3 2004/11 2.03 ȷȰȮȺ Ȱ-1000 ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

4 2007/06 9.01 ȷȰȮȺ Cyberia ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

5 2008/06 12.2 ȷȰȮȺ ȹɖɆɑ ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

6 2008/06 47.1 ȷȰȮȺ Ȳȩȹ (ȽɋɇɡɞɋɈ) ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

7 2009/11 21.8 ȷȰȮȺ-ȦɈɖɔɖɆ Ʉȹɖȩȹ ȷȰȮȺ-ɐɔɔɕɋɖɆɜɎɥ 

8 2009/11 350 ȱɔɒɔɓɔɗɔɈ ɉɖ. ɐɔɒɕ. çȸ-ȵɑɆɘɚɔɖɒɡè 

9 2012/11 376 Tornado Ȳȷȼ ȶȦȳ ɉɖ. ɐɔɒɕ. çȶȷȰè 

10 2012/11 147 Tornado Ʉȹɖȩȹ ɉɖ. ɐɔɒɕ. çȶȷȰè 

11 2014/06 320 ȱɔɒɔɓɔɗɔɈ-2 (A class) ɉɖ. ɐɔɒɕ. çȸ-ȵɑɆɘɚɔɖɒɡè 

12 2014/11 658 Tornado ȷȵɇȩȵȹ ɉɖ. ɐɔɒɕ. çȶȷȰè 

13 2014/11 289 GPU Blade Cluster ȳȳȩȹ Niagara Computers, Supermicro 

14 2014/11 170 PetaStream ȷȵɇȩȵȹ ɉɖ. ɐɔɒɕ. çȶȷȰè 



ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

2010 ï2014: ȳɆɜɎɔɓɆɑɢɓɡɋ 
ɔɗɔɇɋɓɓɔɗɘɎ ɕɋɖɗɕɋɐɘɎɈɓɡɛ 
ɕɔɊɗɎɗɘɋɒ ɔɛɑɆɌɊɋɓɎɥ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȵɔɊɗɎɗɘɋɒɆ ɔɛɑɆɌɊɋɓɎɥ ɗəɕɋɖɃȨȲ. 
ȮɓɌɋɓɋɖɓɆɥ ɑɔɉɎɐɆ 

Ú  ȳəɌɓɆ Ɉɗɦ ɇɔɑɢɞɆɥ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ  Č 

Ú  ȳəɌɓɡ ɒɋɓɢɞɎɋ ɍɆɊɋɖɌɐɎ     Č 

Ú  ȳəɌɓɡ ɇɔɑɋɋ ɐɔɖɔɘɐɎɋ ɕɖɔɈɔɊɓɎɐɎ    Č 

Ú  ȳəɌɓɆ ɇɔɑɋɋ ɕɑɔɘɓɆɥ əɕɆɐɔɈɐɆ ɣɑɋɐɘɖɔɓɎɐɎ   Č 

Ú ȧəɊɋɘ ɇɔɑɋɋ ɈɡɗɔɐɆɥ ɔɇɠɋɒɓɆɥ ɕɑɔɘɓɔɗɘɢ 
ɘɋɕɑɔɈɡɊɋɑɋɓɎɥ       Č 

Ú ȳəɌɓɆ Ɉɗɦ ɇɔɑɋɋ ɣɚɚɋɐɘɎɈɓɆɥ ɗɎɗɘɋɒɆ 
ɔɛɑɆɌɊɋɓɎɥ ɣɑɋɐɘɖɔɓɎɐɎ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

Ȯȵȷ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ: 
ɃɕɔɛɎ ɖɆɍɈɎɘɎɥ ɘɋɛɓɔɑɔɉɎɏ ɔɛɑɆɌɊɋɓɎɥ 

ȨɔɍɊəɞɓɔɋ ɔɛɑɆɌɊɋɓɎɋ 
ÇɓɋəɕɔɖɥɊɔɝɋɓɓɔɋ ɊɈɎɌɋɓɎɋ ɈɔɍɊəɛɆ 
ÇɔɖɉɆɓɎɍɔɈɆɓɓɔɋ ɊɈɎɌɋɓɎɋ ɈɔɍɊəɛɆ 
Çɒɓɔɉɔɐɔɓɘəɖɓɡɋ ɗɎɗɘɋɒɡ çɈɔɍɊəɛðɈɔɊɆðɚɖɋɔɓè 
ÚçɌɎɊɐɔɗɘɢ ɓɆ əɖɔɈɓɋ ȼɔȪè ð ɈɓəɘɖɎɖɥɊɓɡɋ 
ɐɔɓɊɎɜɎɔɓɋɖɡé 

ÚçɌɎɊɐɔɗɘɢ ɓɆ əɖɔɈɓɋ ɞɐɆɚɆè ð ɛɔɑɔɊɓɡɋ 
ɗɘɋɓɐɎé 

ȬɎɊɐɔɗɘɓɔɋ ɔɛɑɆɌɊɋɓɎɋ 
ÇɍɆɐɖɡɘɡɋ ɗɎɗɘɋɒɡ ɌɎɊɐɔɗɘɓɔɉɔ ɔɛɑɆɌɊɋɓɎɥ 
ÚɉɎɇɖɎɊɓɔɋ ɔɛɑɆɌɊɋɓɎɋ: İ ð ɈɔɊɆ, İ ð ɈɔɍɊəɛ 

ÇɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɋ (ɕɔɉɖəɌɓɔɋ) ɌɎɊɐɔɗɘɓɔɋ 
ɔɛɑɆɌɊɋɓɎɋ 

Ƚɘɔ ɊɆɑɢɞɋ?...  
ÇȴɛɑɆɌɊɋɓɎɋ ɚɆɍɔɈɡɒ ɕɋɖɋɛɔɊɔɒ?é 

é 2004 

é 2007 

é 2008 

é 2012 

é 2010 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȭɆɐɖɡɘɡɋ ɗɎɗɘɋɒɡ ɌɎɊɐɔɗɘɓɔɉɔ 
ɔɛɑɆɌɊɋɓɎɥ ɓɆ ɕɖɎɒɋɖɋ ȷȰȮȺ-ȦɈɖɔɖɆ 
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ȮɓɗɘɎɘəɘə ɕɖɔɉɖɆɒɒɓɡɛ ɗɎɗɘɋɒ ɎɒɋɓɎ Ȧ.Ȱ. ȦɏɑɆɒɆɍɥɓɆ ȶȦȳ ð 30 ɑɋɘ 

ȸɎɕɡ ɗɎɗɘɋɒ ɍɆɐɖɡɘɔɉɔ ɌɎɊɐɔɗɘɓɔɉɔ 
ɔɛɑɆɌɊɋɓɎɥ 

͎ ͟˾ ˿˴Υ ́ͦͪͤ͊͒ͦΣ PetaStream   -́˽͊ͭ͡ͺͦͪͣ·Υ  ˢ-͊ͫͫ͟͡ 

˿˴ˮ̅-ˢ͍ͪͦͪ͊ INSPUR, Sunway Blue Light 

ȧɔɑɢɞɎɋ ɔɛɑɆɌɊɆɤɟɎɋ ɕɑɆɗɘɎɓɡ 
 

ȩɎɊɖɆɈɑɎɝɋɗɐɎɏ ɇɣɐɕɑɣɏɓ, 
ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɕɔɊɐɑɤɝɋɓɎɋ 

ɐ ɔɛɑɆɌɊɋɓɎɤ 

ȧɔɑɢɞɎɋ ɔɛɑɆɌɊɆɤɟɎɋ ɕɑɆɗɘɎɓɡ 
 

ȳɋɘ ɉɎɊɖɆɈɑɎɝɋɗɐɔɉɔ ɇɣɐɕɑɣɏɓɆ, 
ɖəɝɓɔɋ ɕɔɊɐɑɤɝɋɓɎɋ ɐ 

ɔɛɑɆɌɊɋɓɎɤ 
 

çȾɓəɖɔɈɐɆ ð ɓɆɖəɌə!è 

IBM, Aquasar 

IBM, SuperMUC 

ȲɆɑɋɓɢɐɎɋ 
ɔɛɑɆɌɊɆɤɟɎɋ 
ɕɑɆɗɘɎɓɡ Ɏ 

ɗɔɋɊɎɓɎɘɋɑɢɓɡɋ 
ɘɖəɇɐɎ ɒɋɌɊə ɓɎɒɎ 

 
ȩɎɊɖɆɈɑɎɝɋɗɐɎɏ 
ɇɣɐɕɑɣɏɓ 

 
(ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ 
ɕɔɊɐɑɤɝɋɓɎɋ ɐ 
ɔɛɑɆɌɊɋɓɎɤ) 

43  


