
	
  
	
  
	
  
	
  
	
  

Programming	
  model	
   Termina.on	
  detec.o	
  Execu.on	
  model	
  

Email:	
  jewillco@cs.indiana.edu,	
  htor@illinois.edu,	
  {ngedmond,lums}@cs.indiana.edu	
  

Termina.on	
  detec.on	
  
•  Message	
  handlers	
  send	
  messages	
  
•  Detects	
  quiescence	
  
•  Configurable	
  by	
  user	
  
•  Specialized	
  algorithms	
  for	
  limited	
  depth	
  

Termina.on	
  detec.on	
  

Message	
  reduc.ons	
  
•  Messages	
  to	
  same	
  target	
  can	
  

some.mes	
  be	
  combined	
  
•  Synthesizes	
  reduc.on	
  tree	
  in	
  

network	
  using	
  cache	
  

Message	
  reduc.ons	
  

Message	
  coalescing	
  
•  Coarsens	
  granularity	
  of	
  parallelism	
  
•  Reduces	
  messaging	
  overheads	
  
•  Dynamically	
  configurable	
  at	
  run-­‐.me	
  

Message	
  coalescing	
  

Architectur
e	
  diagram	
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Ac.ve	
  rou.ng	
  
•  Maps	
  virtual	
  network	
  topology	
  

onto	
  physical	
  topology	
  
•  Improves	
  scalability	
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Single-­‐data-­‐rate	
  InfiniBand,	
  
GASNet	
  1.14.0	
  testam	
  sec.on	
  L	
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Single-­‐data-­‐rate	
  InfiniBand,	
  
GASNet	
  1.14.0	
  testam	
  sec.on	
  L	
  

Implementa.on	
  using	
  AM++:	
  J.	
  Willcock,	
  T.	
  Hoefler,	
  N.	
  Edmonds,	
  and	
  A.	
  Lumsdaine.	
  “AM++:	
  A	
  Generalized	
  Ac.ve	
  
Message	
  Framework.”	
  Parallel	
  Architectures	
  and	
  Compila4on	
  Techniques,	
  Sep.	
  2010.	
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Target	
  space	
  

Color	
  

bfs_explore(v)	
  {	
  
	
  	
  color[v]	
  =	
  black	
  
	
  	
  for	
  all	
  neighbors	
  u	
  of	
  v	
  
	
  	
  	
  	
  bfs_explore(v)	
  
}	
  

dfs_explore(u,	
  v,	
  flag)	
  {	
  
	
  if	
  all	
  neighbors	
  of	
  v	
  are	
  black	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  and	
  v	
  ≠	
  source	
  
	
  	
  	
  	
  dfs_explore(v,	
  u,	
  UP)	
  
	
  else	
  for	
  each	
  neighbor	
  w	
  of	
  v	
  
	
  	
  	
  	
  dfs_explore(v,	
  w,	
  DOWN)	
  
}	
  
	
  

•  Captures	
  dependency	
  structure	
  of	
  fine-­‐grained	
  applica.ons	
  
•  No	
  need	
  to	
  ar.ficially	
  coarsen	
  object	
  granularity	
  

•  Transparent	
  addressing	
  
•  Local	
  and	
  remote	
  data	
  treated	
  iden.cally	
  

•  Bulk,	
  anonymous	
  handling	
  of	
  messages	
  and	
  targets	
  
•  Sta.c	
  and	
  dynamic	
  addressing	
  

•  Data-­‐driven,	
  fine-­‐grained	
  
•  Large-­‐scale,	
  distributed-­‐memory	
  

computers	
  
•  Heterogeneous	
  systems	
  

Target	
  applica.ons	
  


