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•  Hybrid	  Combination	  
– OpenMP	  +	  MPI	  
– CUDA,	  OpenCL,	  JAVA	  	  	  

Common	  Problems:	  
• 	  Thrashing:	  Simultaneous	  Processors	  are	  simultaneous	  Attempting	  to	  write	  into	  the	  same	  cache	  line,	  
which	  can	  cause	  the	  cache	  link	  to	  ping	  pong	  between	  two	  different	  caches.	  
• False	  Sharing:	  Data	  Structures	  are	  attended	  in	  the	  same	  cache	  blocks	  
• Cache	  coherence	  (Overloading)	  
• Data	  Placement	  (Overlapping)	  
• Latency	  Growing	  (in	  accordance	  with	  the	  distance	  among	  processors)	  	  







•  Total	  Running	  Time	  (Parallel	  Idealized	  View):	  
TT(P)	  =	  Tsetup	  +	  T(1)compute	  	  +	  Tfinalization	  

P	  





John	  L.	  Gustafson:	  Reevaluating	  Amdahl’s	  law.	  In	  Communication	  of	  ACM,	  	  	  
Volume	  31(5)	  532-‐533,	  1988	  





From	  http://www.mcs.anl.gov/~itf/dbpp/	  	  













• Patterns	  for	  Parallel	  Programming,	  Timoty	  Mattson,	  Beverly	  A.	  Sanders	  and	  Berna	  L.	  Massingill,	  	  
	  Software	  Pattern	  Series,	  Addison-‐Wesley	  2004	  

FC	  
• Finding	  Concurrency	  (Structuring	  Problem	  
to	  expose	  exploitable	  concurrency)	  

AS	  
• Algorithm	  Structure	  (Structure	  Algorithm	  
to	  take	  advantage	  of	  Concurrency)	  

SS	  
• Supporting	  Structures	  (Interfaces	  
between	  Algorithms	  and	  Environments)	  

IM	  
•  Implementation	  Mechanisms	  (Define	  
Programming	  Environments)	  
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