
˩͍͎͔͙͚ͤ ˸͊ͪͭ·͍ͤͦ 
ˮ͙ͤͫͭͭͯͭ ͔͔͙ͭͦͪͭ;͔͚ͫͦ͟ ͺ͙͙͙͘͟ ͙ͣΦ ˹Φ˹Φ ˣ͎ͦͦ͡Ό͍͋ͦ͊ 

˹͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟· 
ALICE Collaboration 



˽͊ͤ͡ 

ÅLHC, Ή͔͙͔ͫͨͪͣͤͭ͟·Σ ͒͊ͤͤ·͔Σ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ 
͍·;͙͙͔ͫͭ͡͡Έͤ·ͣ ͔ͪͫͯͪͫ͊ͣ 

Åˤ·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έͤ·͔ ͍·;͙͔͙ͫͤ͡Ύ 

ï˿͔ͯͨͪͦͣͨ͟ΈΌ͔ͭͪ· 

ï˾͔͔͔͊ͫͨͪ͒ͤͤ͡·͔ ͍·;͙͔͙ͫͤ͡Ύ 

Å  ˥ ͙ͪ͒-͔ͭͻ͎͙͙ͤͦͦ͡Υ  

ï͙͔͒Ύ ͙ ͙͙ͫͭͦͪΎ ͍͙͙ͪ͊ͭ͘Ύ  

ï˥͙ͪ͒-͙͔͙ͨͪͦ͗ͤ͡Ύ 

Å  ˥ ͙ͪ͒ ͍  ̇˩ ˾˹͔: WLCG 

Å  ˥ ͙ͪ͒ ͍  ̂͟ ͙͔ͪ͊ͤ: UNG 

LHC ʢʦʤʧʴʶʪʠʥʛ  ʠ  ʛʨʠʜ 
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Size: 16 x 26 meters 

Weight: 10000 tons 

31.05.2012 

Size: 25 x 46 meters 

Weight: 7500 tons 

Size: 15 x 20 meters 

Weight: 4500 tons 

Size: 16 x 21 meters 

Weight: 12500 tons 



LHC 
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ȪɆɓɓɡɋ ɘɔɑɢɐɔ ɔɊɓɔɉɔ  
ɣɐɗɕɋɖɎɒɋɓɘɆ 

~  4    PB 

 
      0.2 PB 

ȵɋɖɈɎɝɓɡɋ ɊɆɓɓɡɋ 

ȺɎɍɎɝɋɗɐɎɋ ɊɆɓɓɡɋ 

ɋɌɋɉɔɊɓɔ Ȩɋɗ  DVD 

ɊɎɗɐɔɈ 

784 ɐɉ 

    14000  ɐɉ  

Ȩ ɞɋɗɘɎ ɣɐɗɕɋɖɎɒɋɓɘɆɛ  ɕɖɔɎɍɈɔɊɎɘɗɥ 15-20 ɕɋɘɆɇɆɏɘ  
(15 -20 ɒɑɓ. ɉɎɉɆɇɆɏɘ)  ɊɆɓɓɡɛ Ɉ ɉɔɊ. 
Ȯɛ ɓəɌɓɔ ɗɔɛɖɆɓɎɘɢ Ɏ ɕɖɔɆɓɆɑɎɍɎɖɔɈɆɘɢ.  

˨͡Ύ ͍͔ͫͻ Ή͔͙͔͍ͫͨͪͣͤͭͦ͟ ς ʦʢʦʣʦ 4 ʤʣʥ. DVD ʜʠʩʢʦʚ 

        ʠʣʠ  ʦʢʦʣʦ 20 ʤʣʥ. CD ʜʠʩʢʦʚ
  

  

ȰɔɓɐɔɖɊ 
(15 ɐɒ)  

ȨɔɍɊəɞɓɡɏ 
ɞɆɖ 
(30 ɐɒ)  

ȰɔɒɕɆɐɘ-ɊɎɗɐɎ 
ɗ ɊɆɓɓɡɒɎ LHC  
ɍɆ ɔɊɎɓ ɉɔɊ! 
(~ 20 ɐɒ)  

ȲɔɓɇɑɆɓ 
(4.8 ɐɒ)  

Ȱɔɒɕɢɤɘɋɖɓɡɏ ɜɋɓɘɖ ȼȫȶȳɆ ɊɆɌɋ ɕɔɗɑɋ ɗəɟɋɗɘɈɋɓɓɔɏ ɒɔɊɋɖɓɎɍɆɜɎɎ 
ɕɔɗɑɋɊɓɎɛ ɑɋɘ ɒɔɌɋɘ ɔɇɋɗɕɋɝɎɘɢ ɘɔɑɢɐɔ ~40% ɖɋɗəɖɗɔɈ Ɋɑɥ ɛɖɆɓɋɓɎɥ 
ɊɆɓɓɡɛ Ɏ ɔɐɔɑɔ 30% ɘɖɋɇəɋɒɡɛ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɖɋɗəɖɗɔɈ. 

˨͡Ύ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ ͙͊ͤ͊͊͘͡ Ή͙ͭͻ ͒͊ͤͤ·ͻ 
͔͔ͭͪ͋ͯͭͫΎ ͦͦͦ͟͡ мллллл ͔ͨͪͫͦͤ͊͡Έͤ·ͻ 
ͦͣͨ͟ΈΌ͔͍ͭͪͦ ό͔ͦͤ͟ͼ ͨͪͦ΄͎ͦͦ͡ ς ͤ ͊;͊ͦ͡ 
ͤ·͔ͤ΄͔͎ͤͦ ͔͙͚ͫͭͦͭ͡ύ 
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ˮ͔͒Ύ ͔͙͙ͫͦ͒ͤͭΈ ͦͣͨ͟ΈΌ͔ͭͪ· ͒͡Ύ ͔͔͋ͦ͡ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͔ͪ΄͔͙ͤΎ ͚ͭͦ ͙͙͡ 
͙͚ͤͦ ͊͒͊͘;͙ ό͙͔ͫͦ͒͊ͤ͘ ͙͔ͫͫͭͣ· ͍·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έͤ·ͻ ͍·;͙͔͙͚ͫͤ͡ύ 
ͦ;͔͍͙͒ͤ͊ ͙ ͫͯ΅͔͍͔ͫͭͯͭ ͫ ͔ͭͻ ͨͦͪΣ ͊͟͟ ͨͦΎ͍͙͙ͫ͡Έ ͦͣͨ͟ΈΌ͔ͭͪ·Φ 
˻͒ͤ͊ͦ͟ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͦ͊͊͊ͫ͘͟͡Έ ͔͔͋ͦ͡ ͚ͭͪͯ͒ͤͦΣ ;͔ͣ ͔͍ͨͪ͒ͫͭ͊͡Ύͦͫ͡Έ 
͍ͤ͊;͔͊͡Φ  

Roadrunner  Jaguar Pleades 

˽͔͍ͪ·͚ Beowulf cluster ͨ ͔ͦͫͭͪͦͤ ͍ 1994Φ ́͊͟ ͤ͊͘·͍͊ͫ͡Ύ ͙ͦ͒ͤ ͙͘ [ƛƴǳȄ-͔͍͊ͫͭͪͦ͟͡ ͍ b!{!Φ  
˻͔ͫͦ͋ͤͤͦͫͭΈΌ ͎ͭ͊ͦͦ͟ ͔͊ͫͭͪ͊͟͡ ͔ͭ͊͗͟ Ύ͍͡Ύ͔ͭͫΎ ͣ͊ͫ΄͙͔ͭ͊͋ͪͯͣͦͫͭΈΣ ͭͦ ͔ͫͭΈ 
͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͔͙ͯ͡;͔͙ͤΎ ͙ͦ͟͡;͔͍ͫͭ͊ ͍ͯͦ͘͡ ͙͔ͫͫͭͣ· ͫ ͨͪͦͨͦͪͼ͙ͦͤ͊͡Έͤ·ͣ 
͍͔͙ͯ͡;͔͙͔ͤͣ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ.  

!!! ˴͔͊ͫͭͪ͡· ͎ͣͦͯͭ ͋·ͭΈ ͎͎͔ͦͣͦͤͤ·͙ͣ ͙ ͎͔͔͎͔ͭͪͦͤͤ·͙ͣ 

˨͍͊ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͍·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έͤ·ͻ ͍·;͙͔͙͚ͫͤ͡Υ 
ͦ͊͟͡͡Έͤ·͔ ͙͔ͫͫͭͣ·Σ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·͔ ͙͔ͫͫͭͣ·  
 

Ç  ˶ ͦ͊͟͡Έͤ·͔ ͙͔ͫͫͭͣ·:   
 ˿ ͔ͯͨͪͦͣͨ͟ΈΌ͔ͭͪ· (͎͒ͦͪͦͦ ͍ ͼ͔ͦͣ͡Σ 
 ͒ ͎ͦͪͦ͊Ύ ͔ͭͻͤΦ ͔ͨͦ͒͒ͪ͗͊͟ύ  
 
 ˴ ͔͊ͫͭͪ͡·Φ 
o  Shared memory systems 
o  Distributed memory systems 
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Ç ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ  =  ʄʝʪʘʢʦʤʧʴʶʪʠʥʛ =>  ɻʨʠʜ 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ (ʠ ʪʨʫʜʥʦʩʪʴ) ï ʥʘʫʯʠʪʴ ʩʠʩʪʝʤʫ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ  

    ʢʦʤʧʴʶʪʝʨʦʚ  ʨʘʙʦʪʘʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦ 

90-ʝ ʛʦʜʳ:  

ɸʨʛʦʥʥʩʢʘʷ ʅʘʮʠʦʥʘʣʴʥʘʷ ʃʘʙʦʨʘʪʦʨʠʷ - ʧʝʨʚʳʝ ʫʩʧʝʰʥʳʝ ʧʦʧʳʪʢʠ. 

ʇʦʜʛʦʪʦʚʣʝʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʠ 

 

Å ʥʘʣʠʯʠʝ ʤʦʱʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʢʣʘʩʪʝʨʦʚ,  

Å ʧʨʦʛʨʘʤʤʥʳʝ ʤʝʪʦʜʳ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, 

Å ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣʦʚ 

I. Foster, C. Kesselman, S. Tuecke  - Globus Toolkit ï ʩʠʩʪʝʤʥʳʝ ʩʨʝʜʩʪʚʘ  

ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʛʨʠʜʘ ï ʧʨʦʝʢʪʳ  

FAFNER (Factoring via Network-Enabled RecursionΣ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·͔ ͔ͣͭͦ͒· ͍ 
͊͒͊͘;͊ͻ ΄͙ͺ͍͙ͪͦ͊ͤΎ) ʠ  
I-WAY (Information Wide Area Year, ͦ ͋Ά͔͙͔͙͔͒ͤͤ ͔ͫͯͨͪͦͣͨ͟ΈΌ͔͍ͭͪͦ ͙ ͔͍͊ͫͭͪͦ͟͡ ) 
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1997 ï ʛʦʜ ʨʦʞʜʝʥʠʷ ʛʨʠʜʘ  
ʂʦʥʬʝʨʝʥʮʠʷ ʚ ɸʅʃ:  

çʇʦʩʪʨʦʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʛʨʠʜʘè. 

  

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʨʠʜ-ʩʠʩʪʝʤʝ. I. Foster C. Kesselman 

1998 -  I. Foster, C. Kesselman: ñThe Grid: Blueprint  

for a New Computing Infrastructureò 

 

ʂʥʠʛʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çɹʠʙʣʠʷ ɻʨʠʜʘè 
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World  Wide  Web   
Ȯɓɘɋɖɓɋɘ ɔɇɋɗɕɋɝɎɈɆɋɘ ɕɖɥɒɔɋ ɔɇɖɆɟɋɓɎɋ 

 ɐ ɎɓɚɔɖɒɆɜɎɎ,  ɛɖɆɓɥɟɋɏɗɥ Ɉ ɒɎɑɑɎɔɓɆɛ 

 ɉɋɔɉɖɆɚɎɝɋɗɐɎ ɖɆɍɑɎɝɓɡɛ ɒɋɗɘ 

çɻʨʠʜ ï ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ  ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʩ 

ʛʠʙʢʠʤ, ʙʝʟʦʧʘʩʥʳʤ ʠ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʚ ʜʠʥʘʤʠʯʝʩʢʠ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

Grid  

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʷʤʦʡ 

ʜʦʩʪʫʧ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʦʱʥʦʩʪʷʤ ʠ 

ʨʝʩʫʨʩʘʤ  ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ 

ʧʦ ʚʩʝʤʫ ɿʝʤʥʦʤʫ ʰʘʨʫ.  

( º ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʀʥʪʝʨʥʝʪ, ʥʦ ʥʝ ʪʦʣʴʢʦ) 

I. Foster, C. Kesselman:  

ɺʆ ï ʵʪʦ ʜʦʙʨʦʚʦʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʠʥʩʪʠʪʫʪʦʚ ʣʘʙʦʨʘʪʦʨʠʡ, 

ʩʦʛʣʘʩʥʳʭ ʚʳʜʝʣʠʪʴ ʯʘʩʪʴ ʩʚʦʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʱʝʝ 

ʧʦʣʴʟʦʚʘʥʠʝ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ 

VO. ʕʪʦ ʝʩʪʴ ʦʩʥʦʚʘ ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʛʨʠʜʝ.è 



ɻʨʠʜ-ʪʝʭʥʦʣʦʛʠʠ 

31.05.2012 LHC ͟ ͦͣͨΈΌ͙͎ͭͤ ͙ ͎͙ͪ͒ 11 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ ɻʨʠʜ 

ʇ ʦ ʣ ʴ ʟ ʦ ʚ ʘ ʪ ʝ ʣ ʴ 

ʈ   ʝ   ʩ   ʫ   ʨ   ʩ   ʳ 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ  

ʨʝʩʫʨʩʳ 
ʍʨʘʥʠʣʠʱʘ  

ʜʘʥʥʳʭ 
ʕʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʃ ʠ ʥ ʠ ʠ   ʩ ʚ ʷ ʟ ʠ 

͍̂ͨͪ͊͡ΎΌ΅͙͚ 
͔ͯ͘͡ 

Ȣ   ɏ   ɂ   ɍ   ɐ   Ʌ   Ɋ   ɡ 
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Ȧ 

Ȩ 

ȷ 

D 

E 

ȵɔɑɢɍɔɈɆɘɋɑɢ 

ɓɆɕɖɆɈɑɥɋɘ 
ɍɆɊɆɝə Ɏɍ 

ɘɔɝɐɎ Ȧ  

ȭɆɊɆɝɆ 
ɖɋɞɆɋɘɗɥ ɓɆ 
ɐɔɒɕɢɤɘɋɖɆɛ Ɉ 
ɘɔɝɐɆɛ Ȩ Ɏ ȷ 

ȵɖɔɉɖɆɒɒɡ 
ɈɡɝɎɗɑɋɓɎɏ 
ɓɆɛɔɊɥɘɗɥ ɓɆ 
ɗɋɖɈɋɖɋ D 

ȪɆɓɓɡɋ ɇɋɖəɘɗɥ 
Ɏɍ ɇɆɍɡ ɊɆɓɓɡɛ Ɉ 
ɘɔɝɐɋ ȫ 

`
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ʊʨʠ ʢʦʤʧʦʥʝʥʪʳ ʛʨʠʜ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: 
  

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ (OS ï Linux) 

(ʢʣʘʩʪʝʨʳ, ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ) 

Middleware 

ʂʘʥʘʣʳ ʩʚʷʟʠ 

͔̉ͣ ͔͔͋ͦ͡ ͋·ͫͭͪ·͔ ͊ͤ͊͟͡· 
͍ͫΎ͙͘Σ ͔ͭͣ ͔͔͋ͦ͡ 
Ήͺͺ͔͙͍ͭͤͦ͟ ͔ͪ͊͋ͦͭ͊ͭ ͎͙ͪ͒ 
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user 

Logging & 

Book-keeping 

Resource 

Broker  

Output ñsandboxò 
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ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʥʠʝʤ  

ʚ ʛʨʠʜ-ʩʨʝʜʝ 
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˽͙͔ͦ͒ͫͫͭͣ͊ 
͍͔͙ͯͨͪ͊ͤ͡Ύ 
͒͊ͤͤ·͙ͣ 

˽͙͔ͦ͒ͫͫͭͣ͊ 
͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ 
ͦͤͭͪͦ͟͡Ύ ͒ͦͫͭͯͨ͊ 

˽͙͔ͦ͒ͫͫͭͣ͊ 
͙͍͙ͨͪͦͭͦͦͪͦ͊ͤ͟͡Ύ 

͙ ͯ;͔ͭ͊ ˽͙͔ͦ͒ͫͫͭͣ͊ 
͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ 
͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͙ 
͙͙͎ͣͦͤͭͦͪͤ͊ 

˻;͔͔ͪ͒Έ 
͙͚͊͒͊ͤ͘ 

ˣ͔ͪͦͪ͟ 
͔͍ͪͫͯͪͫͦ 

ˢ͔͒͊ͨͭͪ 
͙͚͊͒͊ͤ͘ 

ˣ͊͊͘ ͒͊ͤͤ·ͻ 
ͦ ͔ͪͫͯͪͫ͊ͻ 

͍͔͙͔̂ͨͪ͊ͤ͡ 
͙͊͒͊ͤ͘Ύ͙ͣ ͙ 
͙͙͎ͣͦͤͭͦͪͤ 

ˤ·;͙͙͔ͫͭ͡͡Έͤ·͔ 
Ή͔͔ͣͤͭ͡·  
ό˿˩ҌSE) 

 

˽͙͔ͦ͒ͫͫͭͣ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͎͚͊ͪͯͦ͘͘͟ 

UI 

˭
͊
ͨ
ͪ
ͦ
ͫ
 
ͤ
͊
 
͘
͊
ͨ
ͯ
ͫ
͟
 

 

˭͊ͨͪͦͫ ͙͚͊͒͊ͤ͘ 

˻͍͔͙͔͋ͤͦͤ͡  
͙ͤͺͦͪͣ͊ͼ͙͙ 



ɺʦʟʤʦʞʥʦʩʪʠ ʛʨʠʜ-ʪʝʭʥʦʣʦʛʠʡ 
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ʈʝʰʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʭ  

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʧʝʨʝʙʦʨʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ  

(ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʠ ʚʳʯʠʩʣʝʥʠʡ) 

 

ʉʪʘʚʷʪʩʷ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʙʳʣʦ ʩʤʳʩʣʘ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʨʝʰʘʪʴ 

ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʨʝʩʫʨʩʦʚ ʠʣʠ ʥʝʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʰʝʥʠʷ 

 

ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ 

 

ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʳʩʦʢʦ ʨʘʟʨʝʰʝʥʠʷ  

(ʩʪʘʪʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʘʫʜʠʦ-, ʚʠʜʝʦ-ʧʦʪʦʢʠ) 

 

ʆʥʣʘʡʥʦʚʳʝ ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ. 

 

ʅʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ çʧʨʦʩʪʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤè  

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʣʘʩʪʝʨʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ, ʙʘʟ 

ʜʘʥʥʳʭ) 
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ɻʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʛʨʠʜ? High 
Energy 
Physics 

 
Engineering 

New materials 
electronics 

 

 
Nano- 

technology 

 
Economics 

Astrophysics 
Astronomy 

Radioastronomy 

Solid state physics 

 
Earth 

Sciences 
Environment 

 

Medicine  

Molecular  
and  cell  
biology  
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Health-e-Child 
͔̇͡Έ ς ͫ ͙͔ͦ͒͊ͤ͘ ͎͙ͪ͒-͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·  
͒͡Ύ ͔͍͔͚͚ͪͦͨͫͦ͟ ͔͙͙͙ͨ͒͊ͭͪ 

WISDOM  (Wide In Silico 
Docking On Malaria)ς  
ͪ͊ͫ;͖ͭ·Σ ͔ͭͪ͋ͯΌ΅͙͔ 
ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ  
͔͍ͪͫͯͪͫͦΣ ͒͡Ύ ͙ͨͦͫ͊͟ 
͔͍͊ͪͫͭ͟͡ ͦͭ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 

Medical Grid ͫ ͔ͦ͒͊ͭͫ͘Ύ ͊͟͟ ΄͙ͪͦͦͣ͊ͫ͟΄ͭ͊͋ͤ͊Ύ ͎͙ͪ͒-͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͦͭͦͪ͊͟Ύ ͦ͋Ά͔͙͙͒ͤͭ 
͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·͔ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯ ͙ ͍ͫΎ͊ͤͤ͘·͔ ͎͙ͪ͒-͔ͫͭΈΌ ͋͊͘· ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͒͊ͤͤ·ͻΣ ͙͔ͫͫͭͣ· 
͍͙͙ͯ͊͊͘͘͡ͼ͙͙ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Φ 

RESULTS  ALREADY  ACHIVED 

Number of docked compounds 2,5 million 

Duration of the experience 6 weeks 

Estimated duration on 1 PC 105 years 

Number of computers  2000 

Number of countries giving 

computers 

17 

Volume of data produced 600 GB 

˾͔ͯ͘͡Έͭ͊ͭ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ  (2006 ͎ Φύ 
͎͙ͪ͒-͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ H5N1 

ˮ͔͔ͣͭͫΎ ͔͍ͣͤͦ͗ͫͭͦ ͎͙͒ͪͯͻ ͙͔͍ͨͪͣͪͦ 



ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʛʨʠʜ-ʧʨʦʝʢʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 
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WLCG (Worldwide LHC Computing Grid, ʎɽʈʅ)  

EGEE (Enabling Grids for E-sciencE)  

50 countries, 94 partners 

EGI (European Grid Infrastructure) 

38 National Grid Initiatives 

ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝé 

http://www.eu-egee.org/ 

http://lcg.web.cern.ch/LCG/ 

http://www.egi.eu/ 

ɹʦʣʝʝ15 ʧʨʠʣʦʞʝʥʠʡ ʚ EGEE 
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˥͙ͪ͒-͔ͭͻ͎͙͙ͤͦͦ͡ -  Ήͭͦ ͎͋ͦ͊ͭ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͙ͨͪͤͼ͙͙ͨ͊͡Έͤͦ ͍͚ͤͦͦ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔ͦͦͨͪ͊͟ͼ͙͙ ͯ;͔ͤ·ͻΦ 
 
ˤ͙ͪͭͯ͊͡Έͤ·͔ ͎͙ͪ͒-͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍ ͫͺ͔͔ͪ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ς ΉͭͦΣ ͨͦ 
͙ͫͯͭΣ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͤ͊ͯ;ͤ·͔ ͙͙ͤͫͭͭͯͭ· ͙ ͙͙͊͋ͦͪ͊ͭͦͪ͡Φ ˻͙ͤ ͔ͤ ͙͔ͣΌͭ 
Ό͙͙ͪ͒;͔͎ͫͦͦ͟ ͫͭ͊ͭͯͫ͊Σ ͤͦ ͎ͣͦͯͭ ͙ ͔ͯ͗ ͦ;͔ͤΈ Ήͺͺ͔͙͍ͭͤͦ͟ ͔ͪ΄͊Όͭ ͤ͊ͯ;ͤ·͔ 
͔ͨͪͦ͋ͣ͡·Φ 
 
ˤ͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͔ͣ͗͒ͯ ͯ;͔ͤ·͙ͣ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦͣ ͍͔ͯͪͦͤ  
( -͔ͣΉ͚Σ͡ ͙͔͔ͤͭͪͤͭύΣ ͤͦ ͙ ͔ͪͦ͘͟ ͙͙͍ͯͫ͊͡ΌͭͫΎ ͔͙͍ͦͭͤ͊͟͟͡͡Ύ ͔ͦͣͨͦͤͤͭ͊͟ 
͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊Σ ͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͔ ͍ͫΎ͙͘Φ  
 
˥͙ͪ͒ ͨ ͍ͦͦ͘͡Ύ͔ͭ  ͔͔͋ͦ͡ ͔ͦͣͨͫͤͦ͟͟͡ ͔ͪ΄͊ͭΈ ͤ͊ͯ;ͤ·͔ ͔ͨͪͦ͋ͣ͡·Σ ͋·͔͔ͫͭͪ 
͍͙͒ͦͦ͒ͭΈ ͚͔ͤ͊͒ͤͤ·͔ ͔ͪ΄͔͙ͤΎ ͒ͦ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ ͙͔͙͚ͨͪͦ͗ͤ͡Φ   
 
ˤ͔ͫ ͔͔͋ͦ͡ ͎͔ͯ͋ͦͦ͟͡ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͔͙ͭͪͣͤ ˩-ͤ͊ͯ͊͟Φ    
 



E-Science, e-technology, e-infrastructure 
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˴ͦͣͨΈΌ͔ͭͪͤ·͔ ͍·;͙͔͙ͫͤ͡ΎΣ ͍·;͙͔͙ͫͤ͡ΎΣ ͔ͭͪ͋ͯΌ΅͙͔ ͍͔ͫ ͔͔͋ͦ͡ 
ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͔͍ͪͫͯͪͫͦ ͍ͫͭ͊ͤͦΎͭͫΎ 
͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌΣ ͊ ͙͎ͤͦ͒͊ ͙ ͍ͦͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ ͤ͊ͯ;ͤ·ͻ 
͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͙͔͙͚ͨͪͦ͗ͤ͡Φ  

-˩ͤ͊ͯ͊͟ ς ͤ ͍ͦ·͚ ͔͙ͭͪͣͤΣ ͨͦΎ͍͙͍΄͙͚ͫΎ ͦͦͦ͟͡ мл ͔ͭ͡ ͤ͊͊͒͘Σ 
͙͔ͨͪͣͤΎ͔ͭͫΎ ͟ ͔ͭͣ ͤ͊ͯ͊ͣ͟Σ ͍ ͦͭͦͪ͟·ͻ ͎͙͔ͣͤͦ ͔ͪͯ͘͡Έͭ͊ͭ· 
͔͍ͤͦͣͦ͗ͤͦ͘ ͨͦͯ͡;͙ͭΈΣ ͔ͤ ͙ͫͨͦ͡Έͯ͘Ύ ͔͔͋ͫͨͪͼ͔͔͒ͤͭͤ·͔ 
͍·;͙͙͔ͫͭ͡͡Έͤ·͔ ͔ͪͫͯͪͫ· ͙ ͍ͤͦ·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ 
͔ͭͻ͎͙͙ͤͦͦ͡ ό͙͔ͤ͊ͨͪͣͪΣ ͎͙ͪ͒ ͙͙͡ ͔ͫͯͨͪͦͣͨ͟ΈΌ͔ͭͪ·ύΦ   



E-Science, e-technology, e-infrastructure 
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˹͊ ͔͍ͨͪ·͚ ͨ͊ͤ͡ ͍·ͻͦ͒Ύͭ ͎ͦ͋͊͡͡Έͤ·͔ ͔ͨͪͦͭ͟·Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͙͔ͫͦ͒͊ͤ͘ 
͔͍͔͚͚ͪͦͨͫͦ͟ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Σ ͦͭͦͪ͊͟Ύ ͦͻ͍͊ͭ·͍͔͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͍͔ͫ ͫͭͪ͊ͤ·Σ ͤͦ ͙ 
͍͔ͫ ͫͭͦͪͦͤ· ͙͙͗ͤ͘ ͦ͋΅͔͍ͫͭ͊Σ ͦͭ ͙ͤ͊ͯ͟ ͙ ͙͙͙ͤ͒ͯͫͭͪ ͒ͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ 
͔͙ͣ͒ͼ͙ͤ·Σ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ όe-Government)Σ ͎͙ͯͣ͊ͤͭ͊ͪͤ·ͻ 
͔͍͊ͫͨͭͦ͟Σ ͫ ΄͙͙ͪͦͣ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍·ͫͦͦͫͦͪͦͫͭͤ͟͟·ͻ ͍͊ͤ͊ͦ͟͡ ͔ͦ͋ͣͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͔͚Σ ͍͔͚ͤͦ΄͙ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͍͟͡Ό;͊Ύ ͎͙ͪ͒ ͙  
ͦ͋͊͡;ͤ·͔ όcloud) ͨ ͙͔͙ͪͦ͗ͤ͡ΎΦ      
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31.05.2012 23 
Ian.Bird@cern.ch 

1.25 GB/sec 
(heavy ions) 

LHC: ͫ Ά͔ͣ ͙ ͔͍͙ͨͪ;ͤ·͚ ό͙͎͎͔ͭͪͪύ ͦͭ͋ͦͪ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 
͔ͪ΄͔͙͔ͤ ͔ͨͪͦ͋ͣ͡· ͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻ ς LHC-͎͙ͪ͒ όWLCG) 
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Ɣ ʉʪʦʣʢʥʦʚʝʥʠʝ ʯʘʩʪʠʮ = ʩʦʙʳʪʠʝ (an event) 

 

Ɣ ʎʝʣʴ - ʦʪʩʣʝʜʠʪʴ ʠ ʦʧʠʩʘʪʴ ʚʩʝ ʨʦʞʜʸʥʥʳʝ 

ʯʘʩʪʠʮʳ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʥʦʩʪʴʶ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ.  

 

Ɣ ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʦʩʦʙʳʭ ʚʠʜʦʚ ʠʣʠ ʬʦʨʤ ʩʦʙʳʪʠʡ 

(Ərodbh`k rg`odrƐ) ʩʨʝʜʠ ʚʩʝ ʪʨʝʢʦʚ ʷʚʣʷʝʪʩʷ 

ʫʢʘʟʘʥʠʝʤ ʥʘ ʥʘʣʠʯʠʝ ʠʥʪʝʨʝʩʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

LHC ʜʘʥʥʳʝ  

ʉʝʣʝʢʪʠʚʥʦʩʪʴ:  

1 ʠʟ 1013  

 

ʇʦʜʦʙʥʦ ʧʦʠʩʢʫ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ 

ʩʨʝʜʠ ʪʳʩʷʯʠ 

ʤʠʨʦʚʳʭ 

ʧʦʧʫʣʷʮʠʡ! 

 

ʀʣʠ ʧʦʠʩʢʫ ʦʜʥʦʡ 

ʠʛʦʣʢʠ ʚ 20 

ʤʠʣʣʠʦʥʘʭ ʩʪʦʛʘʭ 

ʩʝʥʘ! 

ʅʘʯʠʥʘʷ ʩ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ,                   ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ çʭʘʨʘʢʪʝʨʥʦʝ, ʠʩʢʦʤʦʝè ʩʦʙʳʪʠʝ 

ʆʜʠʥ ʠʟ ʧʫʪʝʡ ʥʘʡʪʠ Higgs boson : ʠʩʢʘʪʴ ʭʘʨʘʢʪʝʨʥʳʡ 

ʨʘʩʧʘʜ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 4-ʭ ʣʝʧʪʦʥʦʚ 
 



ʇʦʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
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http://lcg.web.cern.ch/LCG/Default.htm  

Ian.Bird@cern.ch 

Raw data 

Reconstruction 

of events 

Physical 

analysis 

31.05.2012 

Tier-3 

˴͊͗͒·͚ ͙͘ Ή͔͙͔͍ͫͨͪͣͤͭͦ͟ ͙͔͔ͣͭ ͍ͫͦΌ ͎͙ͪ͒-͙ͤͺͪ͊ͫͭͪͯͭͯͪͯ͟Σ ͦ͒ͤ͊ͦ͟Σ ͙ͦͤ  
͒ͦ͗ͤ͡· ͋·ͭΈ ͍ͫΎ͊ͤ͘·Σ ;ͭͦ͋· ͙ͨͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͎ͨͦͣͦ͊ͭΈ ͎͒ͪͯ ͎͒ͪͯͯ  

ˮ͔ͪ͊ͪͻ͙;͔ͫ͊͟Ύ  
ͫͭͪͯͭͯͪ͊͟ WLCG 

 

 

ʉʝʡʯʘʩ 

WLCG  

ʨʘʩʧʦʣʘʛʘʝʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ 

ʨʝʩʫʨʩʦʤ ʚ  

ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 

ʪʳʩʷʯ CPU ʷʜʝʨ. 

http://lcg.web.cern.ch/LCG/Default.htm


ʎɽʈʅ. WLCG. Tier-0 -> Tier-1 
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Monitoring WLCG 
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BITP, KNU 

KIPT 

KPI, ISMA 
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 5  Tier-1 ͫ ͚͍͊ͭͦ 
71 Tier-2 ͫ ͚͊ͭ 
CPU - ~50000  
SE - 13PB 

KNU, KPI, ISMA 



Alien Grid, ROOT,  AliRoot 
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AliEn is a lightweight Open Source Grid Framework built around other Open 
Source components using the combination of a Web Service and Distributed 
Agent Model. 

AliRoot is the name ALICE Off-line framework for simulation, reconstruction 
and analysis. It uses the ROOT system as a foundation on which the 
framework and all applications are built. 

ROOT is an object-oriented framework aimed at solving the data analysis 
challenges of high-energy physics όẙ ͍͙͙ͯ͊͊͘͘͡ͼ͙ΎΣ ͍·;͙͔͙ͫͤ͡ΎΣ aLb¦L¢Σ ΧύΦ   

Programming inside a framework is a little like living in a city. Plumbing, electricity, 
telephone, and transportation are services provided by the city. In your house, you have 
interfaces to the services such as light switches, electrical outlets, and telephones. The 
details, for example, the routing algorithm of the phone switching system, are transparent 
to you as the user. You do not care; you are only interested in using the phone to 
communicate with your collaborators to solve your domain specific problems.  

ς ͫ ͔͍ͪ͒ͫͭ͊ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ ͙͊ͤ͊͊͘͡ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ·ͻ ͒͊ͤͤ·ͻ 
͍ Ή͔͙͔͔ͫͨͪͣͤͭ͟ ALICE  

ROOT 



ʄʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯ ʥʘ ʢʣʘʩʪʝʨʝ ʀʊʌ 
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˿ мм ͦͭ͟Ύ͋ͪΎ ͨͦ мл ͤͦΎ͋ͪΎ нлмм͎Φ 



ʄʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯ ʚ AliEnGrid 
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3750000 

˿ мм ͦͭ͟Ύ͋ͪΎ ͨͦ мл ͤͦΎ͋ͪΎ нлмм͎Φ 



ʄʦʥʠʪʦʨʠʥʛ ʚʩʝʤʠʨʥʦʛʦ ʛʨʠʜʘ 
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˸͙͙͎ͦͤͭͦͪͤ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͙͘ ˴͙͊͡ͺ͙͚͎ͦͪͤͫͦͦ͟ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͙͙ͤͫͭͭͯͭ͊Φ  
ˤ͙͒ͤ· ͭͦ͡Έͦ͟ ͎͙ͪ͒-͚ͫ͊ͭ·Σ ͤ͊ ͦͭͦͪ͟·ͻ ͍͔ͯͫͭ͊ͤͦͤͦ͡ ͙ ͔ͪ͊͋ͦͭ͊ͭ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͔ 
͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΦ  

BITP 
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2004 -  2005 ˽ ͔͍ͪ·͔ ͎͙ͪ͒ ͟ ͔͊ͫͭͪ͡·Φ ̆͊ͪΈ͍͙͚ͦͫ͟͟ ͺ͙͙ͦ͘͟-͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙͙ͤͫͭͭͯͭ ό;͊ͫͭΈ 
                       ˾ͦ ͙͚͎ͫͫͫͦͦ͟ ͎͙ͪ͒͊, CMS Ή͔͙͔ͫͨͪͣͤͭ͟ύΦ ˥͙ͪ͒-͔͊ͫͭͪ͟͡ ͍ ˮ́̅ ͙ ˴˹̂Σ  AliEnGrid 
                       ͒ ͡Ύ Ή͔͙͔ͫͨͪͣͤͭ͊͟ ALICE) 
 
2006 -  ˽ ͔ͪͦͭ͟ άʕ ͔͔͙͔ͤ͒ͪͤ ͎͙ͪ͒-͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͔͍͊ͫͭͪͦ͟͡ ͍ ˹ˢ˹ ͙̂ͪ͊ͤ͟·έΦ 
          -  р ͔͍͊ͫͭͪͦ͟͡ ͍ ͙͙ͤͫͭͭͯͭ͊ͻ ˹ˢ˹ ͙̂ͪ͊ͤ͟·. 
          -  ̂ ͙ͪ͊ͤ͊͟ ͙ͨͦ͒ͨͫ·͍͔͊ͭ ͎ͫͦ͊͡΄͔͙͔ͤ ͦ͋ ͯ;͙͙͊ͫͭ ͍ WLCG 
 
2007 -  ˥ ͙ͪ͒-͔͎͔ͫͣͤͭ (6 ͙ ͙͍ͤͫͭͭͯͭͦ ˹ˢ˹ ͙̂ͪ͊ͤ͟· ͙ ˴˹̂ ͍ ˴͙͔͍͔Σ ͙ͦ͒ͤ ͙͙ͤͫͭͭͯͭ  
             ͍ ͦ ˶Έ͍͍͔ͦύ 
     -  ̂ ͙ͪ͊ͤ͊͟ ͍͙ͫͭ͊ͤͦͭͫΎ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤͤ·ͣ ;͔ͤͦͣ͡ EGEE  
           -  ̂ ͙ͪ͊ͤ͊͟ ͍͙ͫͭ͊ͤͦͭͫΎ ;͔ͤͦͣ͡ EGI-DS 
 
2008 -   ˾ ͔͔͔͊ͫͨͪ͒ͤͤ͊͡Ύ ͎ ͙ͪ͒-͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ˹ ˢ˹ ͙̂ͪ͊ͤ͟·Σ ͙͙͚̂ͪ͊ͤͫ͟͟ ˢ͔͙͊͒ͣ͟;͔͙͚ͫ͟ 
              ˥ ͙ͪ͒ (22 ͙ ͙ͤͫͭͭͯͭ͊ ˹ˢ˹ ͙̂ͪ͊ͤ͟· Ҍ ˴˹̂Σ ˴˽ˮύ ͍ ˴͙͔͍͔Σ ̆͊ͪΈ͍͔ͦ͟Σ  
              ˨͔͔͍͔ͤͨͪͦͨͭͪͦͫ͟Σ ˿ͯͣ͊ͻΣ ˶Έ͍͍͔ͦΦ 
 
2009  -  ˥ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͼ͔͔͍͊͡Ύ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔ͫ͊͟Ύ ͎ͨͪͦͪ͊ͣͣ͊ ͍͔͔͙ͤ͒ͪͤΎ ͙ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͎͙ͪ͒-͔ͭͻ͎͙͚ͤͦͦ͡ ͤ͊ нллф-нлмо ͎ͦ͒·Φ ˣΌ͔͒͗ͭ ς олл ͣͤ͡Φ ͎ͪͤΦ 
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BITP,           Institute for theoretical physics  

ICYB,          Institute of cybernetics 

IFBG,          Institute of food biotechnology and  genomics 

IMAG          Institute of magnetism 

IMATH        Institute of mathematics ʤʘʪʝʤʘʪʠʢʠ 

IMBG ,          Institute of molecular biology and genetics 

IMP,             Institute  of  metal physics 

IMMPS,       Institute of mathematical machine and system 

                      problem 

Inparcom      PA çElectronmashò 
IOP,              Institute of physics 

ISoftS,          Institute of software systems 

ʂʄɸ,           Kyiv -Mogila Academy 

KNU,            Ky ]v national university 

KPI,              Kyiv polytechnic institute 

MAO,           Main astronomic observatory 

PIMEE ,         Institute for Modelling in Energy Engineering 

SRI,              Space research instutite 

 

ILTPE,     Institute for low temperature physics and engineering 

ISMA ,       Institute of scincilating materials 

IRE,          Institute of radiophysics and electronics 

KIPT,       Kharkiv institute for physics and technology 

RI ,             Radioastronimics Institute 

IAP,   Institute of applied physics 

DFTI,  Dʦnetsk institute for 

physics and  engineering 

IGTM,    Institute of geotechnical mechanics 

IEP,  Institute of electron physics 

 

ʊʅɽɯ,  Tavrida humanitarian  ecological 

             institute 

MHI,  Marine hydrophysic institute  

Resources: CPU cores ~3000, Storages >300TB 
Capacity of fiber optic lines between clusters ς  
300-1000Mbps (end of 2011:  10Gbps for some sites) 

ICMP,  Institute of condensed matter 

              physics 

IPM,     Institute of physics and mechanics 
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  ̂ ˢ˾˹˩́ ό͙͙ͤͫͭͭͯͭ·  

         ˹ ˢ˹ ͙̂ͪ͊ͤ͟·ύ 

            

    ό͙͍͔͙͔ͯͤͪͫͭͭ·Σ 
          ͯ ;͔͋ͤ·͔  
                 ͙͙ͤͫͭͭͯͭ·ύ 

˴ ͦͤ͟ͼͯ ͎ͦ͒͊ ͔ͣ͗͒ͯ ͫ͊ͣ·͙ͣ 

ͣͦ΅ͤ·͙ͣ ͔͙͊ͫͭͪ͊ͣ͟͡ ς мл˥͙͋ͭκͫ 

ʦʧʪʦʚʦʣʦʢʦʥʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

˸͔͗͒ͯ ͔͙͊ͫͭͪ͊ͣ͟͡ ς 
0.3 ς мΦл ˥͙͋ͭκͫ 
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 ˻ ͋ͪ͊͋ͦͭ͊͟ ͙ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻ LHC. 
CMS Ή͔͙͔ͫͨͪͣͤͭ͟Υ KIPT 
ALICE Ή͔͙͔ͫͨͪͣͤͭ͟: BITP, KNU, KPI, ISMA 

Mˢ ,˻ BITP, KNU 

ILPTE, ICYB, IMBG, IFBG, KNU, ISMA, IPMMS 

SRI, ICYB, IPMMS, MHI, IGP 

IMP,  ILPTE, ICYB, IRE, ICP, DonPTI  

BITP, ˴NU, KPI, ILPTE, ICYB, ISS, IEI 


