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Goal"

Simple routing steps! Adaptivity using local 
intelligence!

Low hardware cost! Functional correctness!

As simple as oblivious routing, 
as efficient as adaptive routing"
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Adaptive Network, not routing"
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Increased 
bandwidth"

•  A	  set	  of	  bidirec-onal	  links	  connects	  network	  nodes.	  
-‐	  The	  bandwidth	  of	  the	  link	  in	  one	  direc-on	  can	  be	  increased	  at	  
the	  expense	  of	  the	  other	  direc-on.	  



Adaptive Network, not routing"

MIT COMPUTER SCIENCE AND ARTIFICIAL INTELLIGENCE LABORATORY 

SA! DB!

DA!SB!

SA! DB!

DA!SB!

(a) Flow A is dominant! (b) Flow B is dominant!

•  Routes	  do	  not	  change	  –	  Local	  arbitra-on	  logic	  



BAN 
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- Hardware  
- Bandwidth allocation  
- Deadlock avoidance"



BAN connection"
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BAN router"
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•  Shaded	  area	  is	  modified	  from	  a	  conven-onal	  router.	  

•  The	  dominant	  cost	  is	  in	  the	  crossbar	  switch.	  



Hardware cost and Link configuration"
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•  Router	  architecture	  can	  be	  generalized	  by:	  
-‐	  u	  :	  the	  number	  of	  unidirec-onal	  links	  
-‐	  b:	  the	  number	  of	  bidirec-onal	  links	  



Bandwidth Allocation"
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Bandwidth Allocation"
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•  A	  deadlock	  scenario	  

	  

Never	  en-rely	  block	  one	  direc-on	  if	  there	  is	  any	  flit	  

which	  can	  move	  in	  that	  direc-on.	  

	  



Synthetic workloads"

Performance Evaluation 
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Symmetry vs. Anti-symmetry"
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Anti-symmetry synthetic traffic"
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Symmetry synthetic traffic"
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Symmetry synthetic bursty traffic"

MIT COMPUTER SCIENCE AND ARTIFICIAL INTELLIGENCE LABORATORY 

Traffic Pattern" Non-bursty" Bursty"
Bit-compliment" 0%! 20%"

Uniform Random" 8%! 26%"



How about real application traffic…?"
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•  The	  traffic	  pa+erns	  in	  many	  real	  applica2ons	  are	  not	  
symmetric	  as	  data	  is	  processed	  by	  a	  sequence	  of	  modules.	  



The saga of performance evaluation"
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•  H.264	  traffic	  was	  profiled	  from	  an	  ASIC	  decoder.	  
	  

•  An	  important	  ques-on	  to	  ask	  :	  what	  would	  be	  the	  bandwidth	  
demand	  on	  many-‐core	  general-‐purpose	  CPUs?	  
	  

•  DARSIM	  has	  evolved	  to	  run	  applica-ons	  on	  general-‐purpose	  
CPU	  with	  cycle-‐level	  network	  simula-on.	  



Thank you! 
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