
Unit 

 

 

 
                        
 

 
 
 

 

  

 ʅɸʎʀʆʅɸʃʔʅʓʁ ɸʕʈʆʂʆʉʄʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ 

ʠʤ. ʅ.ɽ. ɾʋʂʆɺʉʂʆɻʆ çʍɸʀè  

ʂʘʬʝʜʨʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ 

ʅʊʎ  çɻʘʨʘʥʪʦʩʧʦʩʦʙʥʳʝ ʩʠʩʪʝʤʳ, ʩʝʨʚʠʩʳ ʠ ʪʝʭʥʦʣʦʛʠʠè 

 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʩʝʤʠʥʘʨ 

ʂʨʠʪʠʯʝʩʢʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ  
(ʂʨʠʂʊʝʭʉ 2014-2(3), 13 ʤʘʨʪʘ 2014 ʛʦʜʘ ) 

 

 

 

 

 

ʄʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ 

ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʦʙʣʘʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ 

(The methods and technologies of decision making in 

real time systems and Cloud IT-infrastructures)   
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Unit 

 

 

 
                        
 

 
 
 

 

  

ʋʯʘʩʪʥʠʢʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ 

ʂʨʠʪʠʯʝʩʢʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ  

ʩʝʨʜʝʯʥʦ ʧʦʟʜʨʘʚʣʷʶʪ  

ʦʜʥʦʛʦ ʠʟ ʬʫʥʜʘʪʦʨʦʚ ʂʨʠʂʊʝʭʉʘ 

ʃʘʫʨʝʘʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʋʢʨʘʠʥʳ  

ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 

ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ 

ʣʝʛʝʥʜʘʨʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʎɺʂ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʫʥʠʢʘʣʴʥʦʛʦ ʏʝʣʦʚʝʢʘ 

ʂʦʥʦʨʝʚʘ ɹʦʨʠʩʘ ʄʠʭʘʡʣʦʚʠʯʘ 

ʩ ʧʨʦʰʝʜʰʠʤ ʖʙʠʣʝʝʤ - ʧʝʨʚʳʤ 80-ʣʝʪʠʝʤ! 

ʂʨʝʧʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʙʫʨʣʷʱʝʡ ʩʦʟʠʜʘʶʱʝʡ ʠ ʪʚʦʨʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ, ʧʦʢʦʨʝʥʠʷ ʥʦʚʳʭ ʛʦʨʥʦʣʳʞʥʳʭ ʪʨʘʩʩ 

ʠ ʚʩʝʛʦ ʩʘʤʦʛʦ ʜʦʙʨʦʛʦ! 
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Unit 

 

 

 
                        
 

 
 
 

 

  

 

 

 

 
 

  

 

 

 

 ɼʦʢʣʘʜʳ 
  

1. ʂ.ʪ.ʥ., ʜʦʮʝʥʪ ɸʣʸʰʠʥ ʉʝʨʛʝʡ ʇʘʚʣʦʚʠʯ (ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ, ʇʦʣʪʘʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʖʨʠʷ ʂʦʥʜʨʘʪʶʢʘ). ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʣʦʞʥʳʤʠ 
ʩʦʮʠʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ (ʉʉʊʉ). 

  

2. ʄʝʣʝʥʝʮ ɸʥʜʨʝʡ ɺʠʢʪʦʨʦʚʠʯ (ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʘʭʦʚʦʛʦ ʬʦʥʜʘ ʜʦʢʫʤʝʥʪʘʮʠʠ - ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ 

ʚʝʜʝʥʠʷ ʛʦʩʨʝʝʩʪʨʦʚ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʥʘʫʯʥʦʡ ʧʦʣʠʪʠʢʠ, ʍʘʨʴʢʦʚ). 
ʄʥʦʛʦʚʝʨʩʠʦʥʥʘʷ ʟʘʱʠʪʘ (ʄɺɿ) ʦʙʣʘʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʦʪ DDoS-ʘʪʘʢ. 

  

ɼʠʩʢʫʩʩʠʷ: ɼ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʍʘʨʯʝʥʢʦ ɺʷʯʝʩʣʘʚ ʉʝʨʛʝʝʚʠʯ. ʊʝʭʥʦʣʦʛʠʠ 

Cloud ʠ FPGɸ: ʩʦʶʟ ʠʣʠ/ʠ ʩʦʧʝʨʥʠʯʝʩʪʚʦ? 

 
ʀʥʬʦʨʤʘʮʠʷ: ʦ ʢʦʥʬʝʨʝʥʮʠʷʭ DESSERT2014, DT (GreenSCom WS).       
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ çʍɸʀè  

ʂʘʬʝʜʨʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ 

 

ʊʝʭʥʦʣʦʛʠʠ FPGA ʠ Cloud Computing:  

ʩʦʶʟ ʠ/ʠʣʠ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʜʣʷ ʩʠʥʝʨʛʠʠ 
(ʤʘʪʝʨʠʘʣʳ ʢ ʜʠʩʢʫʩʩʠʠ) 

 

ɺʷʯʝʩʣʘʚ ʍʘʨʯʝʥʢʦ 

 
Á ʈʘʟʚʠʪʠʝ ʠ ʩʠʥʝʨʛʠʷ (ʀʊ) ʪʝʭʥʦʣʦʛʠʡ 

Á FPGA&Cloud ï hot topic 

Á FPGA ʠ Cloud ï ʥʝʦʞʠʜʘʥʥʳʡ ʠ ʚʟʘʠʤʦʚʳʛʦʜʥʳʡ ʩʦʶʟ 

Á FPGA ʠ Cloud ï ʠʥʪʝʨʝʩʥʦʝ ʩʦʧʝʨʥʠʯʝʩʪʚʦ 

Á ʇʝʨʩʧʝʢʪʠʚʳ 

 

 



ʈʘʟʚʠʪʠʝ ʠ ʩʠʥʝʨʛʠʷ ʀʊ: ʮʠʢʣ ɻʘʨʪʥʝʨʘ 
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Á ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʪʝʭʥʦʣʦʛʠʡ 

Á ʎʠʢʣ ʟʨʝʣʦʩʪʠ 

çɻʘʨʪʥʝʨè 

(çʮʠʢʣʳ 

ʘʞʠʦʪʘʞʘè) ʜʣʷ 

ʙʦʣʝʝ ʯʝʤ 1,9 ʪʳʩ. 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʦʢʦʣʦ 

75 IT ʨʳʥʢʦʚ 

http://nnm.me/blogs/

Ser-ser/evolyuciya-

innovacii/ 

 

Á ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʪʨʝʥʜʳ 

 

Á ʀʥʪʝʨʛʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʡ 

http://nnm.me/blogs/Ser-ser/evolyuciya-innovacii/
http://nnm.me/blogs/Ser-ser/evolyuciya-innovacii/
http://nnm.me/blogs/Ser-ser/evolyuciya-innovacii/
http://nnm.me/blogs/Ser-ser/evolyuciya-innovacii/
http://nnm.me/blogs/Ser-ser/evolyuciya-innovacii/
http://nnm.me/blogs/Ser-ser/evolyuciya-innovacii/


ʎʠʢʣ ɻʘʨʪʥʝʨʘ: Cloud ʠ FPGA 
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ʎʠʢʣ ɻʘʨʪʥʝʨʘ: Cloud ʠ FPGA 
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ʉloud                          



ʎʠʢʣ ɻʘʨʪʥʝʨʘ: Cloud ʠ FPGA 
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ʉloud                        FPGA  



ʈʘʟʚʠʪʠʝ ʀʊ: 2050 
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http://compress.ru/article.aspx?id=22964 

 

http://compress.ru/article.aspx?id=22964 

http://compress.ru/article.aspx?id=22964 



ʈʘʟʚʠʪʠʝ ʀʊ: ʣʝʥʪʘ ʚʨʝʤʝʥʠ 
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http://compress.ru/article.aspx?id=22964 

http://compress.ru/article.aspx?id=22964 
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http://compress.ru/article.aspx?id=22964 
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http://compress.ru/article.aspx?id=22964 



ʈʘʟʚʠʪʠʝ ʀʊ: ʨʝʡʪʠʥʛ ʠʥʪʝʨʝʩʦʚ 
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http://compress.ru/article.aspx?id=22964 

http://compress.ru

/article.aspx?id=2
2964 

 



ʈʘʟʚʠʪʠʝ ʀʊ: ʨʝʡʪʠʥʛ ʠʥʪʝʨʝʩʦʚ 
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ɿʥʘʯʝʥʠʝ 

ʨʝʡʪʠʥʛʘ 

 

http://compress.ru/article.aspx?id=22964 

http://compress.ru

/article.aspx?id=2
2964 

 



ʈʘʟʚʠʪʠʝ ʀʊ: ʜʦʤʝʥʳ 
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http://compress.ru/article.aspx?id=22964 



ʈʘʟʚʠʪʠʝ ʀʊ: ʜʦʤʝʥʳ 
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http://compress.ru/article.aspx?id=22964 

Quantum Computer 



ʈʘʟʚʠʪʠʝ ʀʊ: ʜʦʤʝʥʳ 
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http://compress.ru/article.aspx?id=22964 

Dr Computer 
Quantum Computer 



ʈʘʟʚʠʪʠʝ ʀʊ: ʜʦʤʝʥʳ 
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http://compress.ru/article.aspx?id=22964 

Dr Computer 
Quantum Computer 

Self-Driving Cars 



ʈʘʟʚʠʪʠʝ ʯʝʨʝʟ ʩʠʥʝʨʛʠʶ ʀʊ 
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ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʀʊ 

 

ʉʠʥʝʨʛʠʷ (ʛʨʝʯ. ůɡɜŮɟɔɑŬ ð ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʩʦʜʝʡʩʪʚʠʝ, 

ʧʦʤʦʱʴ, ʩʦʫʯʘʩʪʠʝ, ʩʦʦʙʱʥʠʯʝʩʪʚʦ; ʦʪ ʛʨʝʯ. ůɨɜ ð ʚʤʝʩʪʝ, ʛʨʝʯ. 

ɟɔɞɜ ð ʜʝʣʦ, ʪʨʫʜ, ʨʘʙʦʪʘ, (ʚʦʟ)ʜʝʡʩʪʚʠʝ) ð ʩʫʤʤʠʨʫʶʱʠʡ 

ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʬʘʢʪʦʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʠʭ ʜʝʡʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʚʦʩʭʦʜʠʪ ʵʬʬʝʢʪ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʚʠʜʝ ʠʭ 

ʧʨʦʩʪʦʡ ʩʫʤʤʳ (ʵʤʝʨʜʞʝʥʪʥʦʩʪʴ, ʩʚʝʨʭʘʜʜʠʪʠʚʥʦʩʪʴ)  
 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B5%D1%80%

D0%B3%D0%B8%D1%8F  
 

ɺʝʢ ʩʠʥʝʨʛʠʟʤʘ ʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʇʨʠʤʝʨʳ: ? 

 

 

http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA


ʉʠʥʝʨʛʠʷ ʀʊ: ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ 
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ʇʨʠʤʝʨʳ (1)  

ʉʝʥʩʦʨʥʳʝ ʩʝʪʠ (ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ + ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʜʘʪʯʠʢʠ)é 

                     

http://www3.spsc.tugraz.at/courses/advancedsignalprocessing

/WS08-wireless_sensor_network/download/sp.pdf 



ʉʠʥʝʨʛʠʷ ʀʊ: ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 
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ʇʨʠʤʝʨʳ (2) http://rtcmagazine.com/articles/view/103289 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (Internet of Things) (ʀʥʪʝʨʥʝʪ + 

ʢʦʤʤʫʥʠʮʠʨʫʝʤʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ)é 

                     

http://rtcma

gazine.com
/articles/vie
w/103289 
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ɸʚʛʫʩʪ 2012 
http://electronicdesign.com/fpgas/fpgas-
alternative-cloud-computing 

 

Hot topic: ʨʦʩʪ ʯʠʩʣʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ 

ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʚ 2 ʨʘʟʘ 
 

http://upload.wikimedia.org/wikipedia/commons/f/fa/Altera_StratixIVGX_FPGA.jpg
http://electronicdesign.com/fpgas/fpgas-alternative-cloud-computing
http://electronicdesign.com/fpgas/fpgas-alternative-cloud-computing
http://electronicdesign.com/fpgas/fpgas-alternative-cloud-computing
http://electronicdesign.com/fpgas/fpgas-alternative-cloud-computing
http://electronicdesign.com/fpgas/fpgas-alternative-cloud-computing
http://electronicdesign.com/fpgas/fpgas-alternative-cloud-computing
http://electronicdesign.com/fpgas/fpgas-alternative-cloud-computing


FPGA ʠ Cloud : ʩʠʥʝʨʛʠʢʠ/ʢʦʥʢʫʨʝʥʪʳ? 

 

 

 
                        
 

 
 
 

 

  

ʂʨʠʂʊʝʭʉ2014-2(3), ʍɸʀ, ʍʘʨʴʢʦʚ, 13.03.14 

  
FPGA-ʯʠʧʳ ʠ Cloud-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʧʦʣʷʨʥʳʝ  

ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ: 

         ʘ) ʧʨʠʨʦʜʘ; 

         ʙ) ʨʘʟʤʝʨʥʦʩʪʴ;  

 

 

 

 

 

 

 

 

 

  

ɼʠʩʧʝʪʯʝʨ ʢʦʥʬʠʛʫʨʘʮʠʡ
ɼʠʩʧʝʪʯʝʨ ʢʦʥʬʠʛʫʨʘʮʠʡ

OS

WS

AS

DBMS

OS

WS

AS

DBMS

OS

WS

AS

DBMS

 

 

FPGA vs Cloud ? 

Cloud for FPGA ? 

FPGA for Cloud ? 

http://upload.wikimedia.org/wikipedia/commons/f/fa/Altera_StratixIVGX_FPGA.jpg


FPGA ʠ Cloud : ʩʠʥʝʨʛʠʢʠ/ʢʦʥʢʫʨʝʥʪʳ? 

 

 

 
                        
 

 
 
 

 

  

ʂʨʠʂʊʝʭʉ2014-2(3), ʍɸʀ, ʍʘʨʴʢʦʚ, 13.03.14 

  
FPGA-ʯʠʧʳ ʠ Cloud-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʧʦʣʷʨʥʳʝ  

ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ: 

         ʘ) ʧʨʠʨʦʜʘ; 

         ʙ) ʨʘʟʤʝʨʥʦʩʪʴ;  

 

 

 

 

 

 

 

 

 

  

ɼʠʩʧʝʪʯʝʨ ʢʦʥʬʠʛʫʨʘʮʠʡ
ɼʠʩʧʝʪʯʝʨ ʢʦʥʬʠʛʫʨʘʮʠʡ

OS

WS

AS

DBMS

OS

WS

AS

DBMS

OS

WS

AS

DBMS

ʀʩʪʦʨʠʷ ʥʘʰʝʛʦ ʠʥʪʝʨʝʩʘ  

        ʘ) ʦʧʪr ʢʘʬʝʜʨʳ ʚ ʦʙʣʘʩʪʠ FPGA ʠ Cloud;  

        ʙ) ʧʨʦʝʢʪ: 

ɹʘʡʝʩʦʚʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ (ɹɸ) ʜʣʷ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ FPGA -->   

ɹɸ - ʧʨʠʤʝʨ ʘʧʧʘʨʘʪʥʦʛʦ ʘʢʩʝʣʝʨʘʪʦʨʘ -->  

Cloud ʜʘʪʘ-ʮʝʥʪʨʳ ʩ FPGA-ʷʜʨʘʤʠ 

         

http://upload.wikimedia.org/wikipedia/commons/f/fa/Altera_StratixIVGX_FPGA.jpg


Cloud ʜʣʷ FPGA: ʜʠʟʘʡʥ 
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ʘ) Cloud - ʨʝʩʫʨʩ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ FPGA 

          

 

 

 

  

Cloud-ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ 

çʧʨʷʤʦʤʫè ʥʘʟʥʘʯʝʥʠʶ ʜʣʷ FPGA-

ʩʠʩʪʝʤ: 

http://upload.wikimedia.org/wikipedia/commons/f/fa/Altera_StratixIVGX_FPGA.jpg


Cloud ʜʣʷ FPGA: ʜʠʟʘʡʥ 
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ʘ) Cloud - ʨʝʩʫʨʩ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ FPGA 
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çʧʨʷʤʦʤʫè ʥʘʟʥʘʯʝʥʠʶ ʜʣʷ FPGA-

ʩʠʩʪʝʤ: CAD,  
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Cloud ʜʣʷ FPGA: ʜʠʟʘʡʥ 
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ʘ) Cloud - ʨʝʩʫʨʩ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ FPGA 

          

 

 

 

  

http://www.nus.edu.sg/enterprise/ETP_Newshub/public_mediacoverage/2013/June13/201

30604%20-%20pcsemicon%20-%20Plunify.pdf 

Cloud-ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ 

çʧʨʷʤʦʤʫè ʥʘʟʥʘʯʝʥʠʶ ʜʣʷ FPGA-

ʩʠʩʪʝʤ: CAD,  


