
PISCES:	  A	  Programmable,	  Protocol-‐
Independent	  So8ware	  Switch	  

Muhammad	  Shahbaz,	  Sean	  Choi,	  Ben	  Pfaff,	  Changhoon	  Kim,	  	  
Nick	  Feamster,	  Nick	  McKeown,	  and	  Jennifer	  Rexford	  

Slide	  credit	  to	  Muhammad	  Shahbaz	  



Also	  appears	  at	  	  SIGCOMM	  2016!	  

2 

hCp://goo.gl/wmBmTu	  	  



Importance	  of	  So8ware	  Switches	  

Hypervisor	  

OVS	  

VM	  

VM	   VM	  

VM	  

Hypervisor	  

OVS	  

VM	  

VM	   VM	  

VM	  

OVS	  

VM	  

VM	   VM	  

VM	  

Hypervisor	   Hypervisor	  

OVS	  

VM	  

VM	   VM	  

VM	  

ToR	   ToR ToR ToR	  

3 

Core	  



Importance	  of	  So8ware	  Switches	  

Hypervisor	  

VM	  

VM	   VM	  

VM	  

Hypervisor	  

VM	  

VM	   VM	  

VM	  VM	  

VM	   VM	  

VM	  

Hypervisor	   Hypervisor	  

VM	  

VM	   VM	  

VM	  

ToR	   ToR ToR ToR	  

4 

Core	  

OVS	   OVS	  OVS	   OVS	  



Ease	  of	  CustomizaJon?	  
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Fast	  Packet	  IO	  (or	  Forwarding)	  
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What	  is	  the	  cost	  of	  programmability	  on	  
Performance?	  
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PISCES:	  A	  Protocol-‐Independent	  So8ware	  Switch	  

-‐  Performance	  overhead	  of	  a	  naïve	  mapping	  from	  
P4	  to	  OVS.	  

-‐  PISCES	  compiler	  opJmizaJons	  to	  reduce	  the	  
performance	  overhead.	  



Naïve	  Mapping	  from	  P4	  to	  OVS	  
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Causes	  of	  Performance	  DegradaJon	  
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Causes	  of	  Performance	  DegradaJon	  
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-‐  Factors	  affecOng	  CPU	  cycles:	  

-‐  Fully-‐specified	  checksum	  calculaOon	  

-‐  Redundant	  parsing	  of	  header	  fields	  

-‐  Many	  more	  …	  
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Causes	  of	  Performance	  DegradaJon	  
Factor	  #2:	  Redundant	  parsing	  of	  headers	  
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OpJmized	  Mapping	  from	  P4	  to	  OVS	  
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Another	  Cause	  for	  Performance	  DegradaJon	  
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OpJmizaJons	  
Cached	  field	  modificaOons	  

Stage	  assignment	  



Next	  Steps	  
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-‐  Support	  for	  stateful	  memories	  and	  
In-‐band	  Network	  Telemetry	  (INT)	  

-‐  IntegraOon	  with	  the	  mainline	  OVS	  



Summary	  
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With	  appropriate	  compiler	  opJmizaJons	  …	  	  

P4	  +	  OVS	  ==	  Fast	  Forwarding! 



	  
	  

Learn	  more	  and	  try	  PISCES	  here:	  	  
hgps://github.com/P4-‐vSwitch	  	  
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QuesJons?	  


