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„Coopera:ve	
  Traffic	
  Management“	
  
•  Common	
  denominator	
  for	
  many	
  workshop	
  
contribuNons	
  

•  „Extend	
  current	
  connec-on-­‐based	
  encryp-on	
  
approaches	
  by	
  integra-ng	
  middleboxes	
  into	
  the	
  loop“	
  

	
  
	
  
	
  

•  Difficult	
  to	
  do	
  right	
  and	
  to	
  manage	
  reliably	
  
–  Trust?	
  
–  Robustness?	
  
–  Performance?	
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Previously	
  

•  Operator-­‐centric	
  approach	
  
•  InteracNon	
  with	
  transport	
  protocols	
  unclear	
  
•  Traffic	
  engineering	
  funcNon	
  requires	
  

massive	
  DPI	
  (in	
  the	
  presence	
  of	
  encrypNon)	
  



Currently	
  Proposed	
  

draX-­‐flinck-­‐mobile-­‐throughput-­‐guidance/	
  	
  

•  ApplicaNon-­‐provider-­‐centric	
  approach	
  
•  Conveying	
  informaNon	
  about	
  esNmated	
  

current	
  base	
  staNon	
  capacity	
  to	
  TCP	
  senders	
  
•  Only	
  works	
  with	
  TCP	
  
•  Implemented	
  as	
  TCP	
  OpNon	
  –	
  interacNon	
  

with	
  middleboxes?	
  
•  Very	
  specific	
  –	
  generality?	
  



Thesis:	
  Two	
  Main	
  Concerns	
  

1.   Meaningful	
  Capacity	
  Sharing	
  
–  Enabling	
  low-­‐latency	
  communicaNon	
  in	
  the	
  

presence	
  of	
  high	
  network	
  uNlizaNon	
  
–  IncenNvize	
  applicaNon/sender	
  adapNvity	
  

2.   ReacBng	
  correctly	
  to	
  (wireless)	
  link	
  layer	
  
condiBons	
  
–  DisNnguish	
  from	
  congesNon	
  events	
  



Traffic	
  Management	
  Requirements	
  
•  ApplicaBon-­‐independence:	
  permission-­‐less	
  innovaBon	
  

–  No	
  DPI	
  required	
  
–  Should	
  work	
  with	
  all	
  (future)	
  applicaNon	
  types	
  
–  Should	
  work	
  with	
  all	
  (future)	
  transport	
  protocols	
  

•  Efficiency	
  and	
  EffecBveness	
  
–  Should	
  interact	
  well	
  with	
  transport	
  
–  ...	
  Without	
  complex	
  management	
  frameworks	
  

•  Generality	
  
–  Should	
  not	
  be	
  limited	
  to	
  specific	
  systems	
  or	
  configuraNons	
  

•  Privacy-­‐friendly	
  
–  In-­‐band	
  cooperaNon	
  tools	
  should	
  only	
  expose	
  essenNal	
  traffic	
  
management	
  informaNon	
  



CongesNon	
  Exposure	
  Principle	
  



Lessons	
  Learned	
  from	
  ConEx	
  

•  CongesNon	
  exposure:	
  means	
  to	
  incenNvize	
  
applicaNon/sender	
  adapNvity	
  

•  Mechanism	
  vs	
  policy	
  
•  Making	
  current	
  congesNon	
  visible	
  to	
  network	
  
and	
  endpoints	
  may	
  not	
  be	
  enough	
  

•  IP	
  not	
  designed	
  for	
  in-­‐band	
  management	
  
•  AuthenNcaNon	
  needed	
  



Substrate	
  Protocol	
  for	
  User	
  Datagrams	
  



Extensible	
  and	
  Efficient	
  
Traffic	
  Management	
  

•  More	
  flexible	
  traffic	
  management	
  transport	
  
–  Allow	
  for	
  generally	
  encrypted	
  traffic	
  
–  SPUD	
  prototype	
  as	
  a	
  plaborm	
  for	
  experiments	
  
–  Design	
  for	
  flexibility	
  –	
  without	
  ignoring	
  efficiency	
  requirements	
  
–  Finding	
  minimum	
  set	
  of	
  informaBon	
  to	
  expose	
  (PII	
  issue)	
  

•  Re-­‐think	
  capacity	
  sharing	
  
–  CongesNon	
  accountability	
  !=	
  TCP	
  fairness	
  
–  IncenBvizing	
  adaptability	
  and	
  immediate	
  response	
  to	
  congesBon	
  
–  Support	
  for	
  low-­‐latency:	
  DCTCP-­‐like	
  
–  Simple	
  QoS	
  –	
  disNnguish	
  interacNve	
  real-­‐Nme	
  from	
  rest	
  of	
  traffic	
  at	
  
boelenecks	
  

–  AddiNonal	
  signaling	
  for	
  non-­‐congesBon-­‐induced	
  events	
  (wireless)	
  
–  Hop-­‐by-­‐hop	
  opNmizaNon	
  and	
  end-­‐to-­‐end	
  control	
  loops	
  
	
  


