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A	
  Brief	
  History	
  of	
  P4	
  

published	
  July	
  2014	
  
SIGCOMM	
  CCR	
  

March	
  2015	
  
p4.org	
  

?	
  
p4.org	
  

FOSS	
  release	
  (Apache2	
  license)	
  
1.  P4	
  front-­‐end	
  compiler	
  	
  
2.  Executable	
  P4	
  soZware	
  switch	
  
3.  P4	
  code	
  examples	
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Why	
  P4	
  has	
  momentum	
  

•  Natural	
  for	
  network	
  programmers	
  
•  Right	
  abstrac\on	
  level	
  
– Parser,	
  MAU,	
  deparser,	
  table,	
  headers,	
  metadata	
  

•  High-­‐level,	
  yet	
  expressive	
  
– No	
  loops,	
  no	
  recursion,	
  no	
  pointers,	
  no	
  FP	
  
– Bit-­‐level	
  packet	
  manipula\on	
  
– Tables	
  as	
  primi\ves	
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The	
  P4	
  tension	
  

P4	
  

Universal	
   Customizable	
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P4	
  v1:	
  	
  
Fixed	
  Abstract	
  Forwarding	
  Model	
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P4	
  v1:	
  Details	
  

Meters	
  

Counters	
  

Registers	
  Ac\on	
  profiles	
  

Mirroring	
  

xor16	
  

csum16	
  

crc16	
  

crc32	
  

programmable	
  

field_list_calcula\on	
   Exact	
  

Ternary	
  

LPM	
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Divide	
  and	
  conquer	
  

P4	
  

• Separate	
  language	
  defini\on	
  from	
  	
  
architecture	
  defini\on	
  
• Evolve	
  them	
  independently	
  

arch	
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Generic	
  Programmable	
  Packet	
  Engine	
  (PPE)	
  
Dataplane	
  Model	
  

Data	
  plane	
  
	
  
	
  
	
  
	
  
	
  

P4	
   P4	
   P4	
  

Programmable	
  
blocks	
  

Fixed	
  func5on	
  

Packets	
  

PPE/P4	
  interfaces	
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Bonus:	
  	
  
P4	
  Support	
  for	
  mul\ple	
  architectures	
  

	
  
	
  

Match-­‐
ac\on	
  	
  
pipeline	
  Pa

ck
et
s	
  i
n	
   Parser1	
  

Parser2	
  

Parser3	
  

MUX	
   …	
  

encrypt	
  

Parser	
   drop?	
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Portability	
  

•  P4	
  programs	
  are	
  portable	
  between	
  architectures	
  
that	
  implement	
  the	
  same	
  PPE	
  model	
  

•  Community	
  should	
  evolve	
  a	
  standard	
  model,	
  
star5ng	
  from	
  the	
  P4	
  v1	
  switch	
  model	
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Evolu\on	
  roadmap	
  

P4	
  v1	
  

P4	
  
v.Next	
  

PPE	
  lib	
  

PPE	
  arch	
  model	
  

P4	
  stdlib	
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P4	
  block	
  #1	
  

CT
RL
	
  

CT
RL
	
  

CT
RL
	
  

CT
RL
	
  

P4	
  block	
  #2	
  

PPE	
  
RE

G	
  

Control	
  registers	
  
General-­‐purpose	
  registers	
  

External	
  interface	
  
of	
  P4	
  block	
  #2	
  

PPE	
  arch	
  model	
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•  Packet	
  opera\ons	
  (extract,	
  deparse,	
  etc.)	
  
•  Checksums	
  
•  Error	
  codes	
  
•  Table	
  types	
  (e.g.	
  hash-­‐table)	
  
•  Standard	
  ac\ons	
  (e.g.	
  nop)	
  

•  Stdlib	
  evolu\on	
  driven	
  by	
  P4	
  community	
  

P4	
  standard	
  library	
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•  Wrijen	
  by	
  target	
  manufacturers	
  
•  Define	
  hardware-­‐soZware	
  interfaces	
  
•  Target-­‐specific	
  hardware	
  block	
  interfaces	
  
– Counters,	
  meters,	
  etc.	
  
– Custom	
  tables	
  (e.g.	
  Tries)	
  
– Custom	
  ac\ons	
  

PPE	
  libraries	
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  P4	
  v1.	
  =>	
  

•  Parser	
  
•  Match-­‐Ac\on	
  Units	
  
•  Tables	
  
•  Ac\ons	
  
•  Headers	
  
•  Types	
  
•  Control-­‐flow	
  

P4	
  v.next	
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•  Typing	
  
•  Modularity	
  
•  Error	
  handling	
  
•  Simplicity	
  

P4	
  v.next	
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P4.org	
  members:	
  	
  
Please	
  contribute	
  your	
  ideas!	
  

Mailing	
  list:	
  p4-­‐design@p4.org	
  
	
  

(P4.org	
  membership	
  is	
  free	
  and	
  open	
  to	
  anyone)	
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