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L1 cache reference 1 ns 

L2 cache reference 10 ns 

DDR reference 100 ns 

Send 1kB over 10 Gbps network 1,000 ns 

SSD read latency 100,000 ns 

Read 1 MB sequentially from SSD 1,000,000 ns 

HDD seek 10,000,000 ns 

Read 1 MB sequentially from HDD 100,000,000 ns 

http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238


L1 cache reference 1 ns 

L2 cache reference 10 ns 

DDR reference 100 ns 

Send 1kB over 10 Gbps network 1,000 ns 

SSD read latency 100,000 ns 

Read 1 MB sequentially from SSD 1,000,000 ns 

HDD seek 10,000,000 ns 

Read 1 MB sequentially from HDD 100,000,000 ns 

http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238
http://queue.acm.org/detail.cfm?id=2874238


•

•

http://queue.acm.org/detail.cfm?id=2874238
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/


•

•

http://queue.acm.org/detail.cfm?id=2874238
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/
https://itblog.sandisk.com/cpu-bandwidth-the-worrisome-2020-trend/




  CPU CPU 

 

 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

  

 

 

CPU 

 

CPU 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

   CPU CPU 

 



  CPU CPU 

 
 

 

 

 

CPU CPU 

  CPU CPU 

 
SSD

 
SSD

 
SSD

 

  CPU CPU 

SSD
 

  CPU CPU 

SSD
 

  CPU CPU 

SSD
 





  CPU CPU 

 

 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

  

 

 

CPU 

 

CPU 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

   CPU CPU 

 





  CPU CPU 

 
 

 

 

CPU CPU 

  CPU CPU 

 
SSD

 
SSD

 
SSD

 

  CPU CPU 

SSD
 

  CPU CPU 

SSD
 

  CPU CPU 

SSD
 







 



  CPU CPU 

 

 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

  

 

 

CPU 

 

CPU 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

 
  CPU CPU 

 





  CPU CPU 

 

 

 

 

 

CPU CPU 

  CPU CPU 

 



 

 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

 

 

 

 

 



  CPU CPU 

 

 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

  

 

 

CPU 

 

CPU 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

 
  CPU CPU 

 





  CPU CPU 

 

 

 

 

 

CPU CPU 

  CPU CPU 

 



 

 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

 

 

 

 

 



SSD
 

SSD
 

SSD
 

SSD
 

SSD
 

 

 



•

•

•

•

•

•

•

•

•



•

•

•

•

•

•

•

•

•

•

 CPU 

 CPU 



-

-

-

-

•

•

•

•

•

•

•

•

•

•

•

•

•

•



•

•

•

•

•

•

•

•

•



• ®

•

•

•

•

•

•

•

•

•

•

•





  

 

 

 

 



mailto:info@kalray.eu
mailto:info@kalrayinc.com

