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What	
  is	
  SaC	
  ?	
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www.sac-­‐home.org	
  

double[.,.]	
  matmul(	
  double[.,.]	
  A,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  double[.,.]	
  B	
  )	
  
{	
  
	
  	
  C	
  =	
  {	
  [i,j]	
  -­‐>	
  sum(	
  A[i,.]	
  *	
  B[.,j])	
  };	
  
	
  	
  return(	
  C);	
  
}	
  

	
  	
  a	
  =	
  [1,2,3,4];	
  
	
  	
  b	
  =	
  modarray(	
  a,	
  [0],	
  42);	
  
	
  	
  stdout	
  =	
  print(	
  a,	
  stdout);	
  
	
  	
  stdout	
  =	
  print(	
  b,	
  stdout);	
  

Sequen*alisa*on	
  Challenge	
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Sequen*alisa*on	
  for	
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Sequen*alisa*on	
  for	
  GPUs	
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The	
  Memory	
  Abyss	
  

•  Matrix	
  transpose	
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un-­‐coalesced	
  read	
  =>	
  bad!!	
  

Shared	
  Memory	
  To	
  The	
  
Rescue!	
  

shared	
  memory:	
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coalesced	
  read	
  =>	
  good!!	
  

6-­‐fold	
  (!)	
  run*me	
  improvement	
  !!!!	
  
knowledge	
  about	
  hw-­‐sequen*alisa*on	
  is	
  key!	
  

Microgrid	
  ==	
  Nivana	
  ?!	
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Stencil	
  Computa*ons	
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23	
  flops/
cycle	
  

0.7	
  flops/
cycle	
  

0.25	
  flops/
cycle	
  

8	
  flops/
cycle	
  

scales	
  for	
  much	
  finer	
  granularity!	
  
much	
  beqer	
  energy	
  efficiency!	
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.....	
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Asynchronous	
  Reference	
  
Coun*ng	
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memory	
  management	
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Naive	
  fib(	
  12)	
  !	
  

22	
  

All	
  Together	
  Now!	
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Mul*-­‐Modal	
  RC:	
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new	
  run*mes:	
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today:	
   tomorrow:	
  

Conclusions	
  

•  There	
  is	
  no	
  one-­‐fits-­‐all	
  parallelisa*on!	
  
•  The	
  more	
  parallel	
  it	
  gets	
  the	
  more	
  aqen*on	
  
memory	
  organisa*on	
  requires!	
  

•  Sequen*alisa*on	
  and	
  memory	
  organisa*on	
  go	
  
hand	
  in	
  hand!	
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