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More	
  resources	
  =	
  more	
  speedup	
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Hmmm,	
  here’s	
  my	
  nice	
  sequen&al	
  
program.	
  Sure	
  wish	
  I	
  could	
  run	
  it	
  

on	
  sixteen	
  thousand	
  cores.	
  



Join	
  me	
  in	
  a	
  thought	
  experiment…	
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Execu(on	
  in	
  a	
  Really	
  Big	
  State	
  Space	
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Trajectory-­‐Based	
  Execu(on	
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Parallel	
  Trajectory-­‐Based	
  Execu(on	
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Finish	
  execuGon	
  in	
  1/N	
  Gme!	
  



Oracle	
  approxima(on	
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You	
  are	
  here	
  



Prefetching	
  execu(on	
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Prefetching	
  execu(on	
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Anyone	
  
been	
  here?	
  

Anyone	
  
been	
  here?	
  

Anyone	
  
been	
  here?	
  

Yup!	
  

Anyone	
  
been	
  here?	
  

Anyone	
  
been	
  here?	
  

Yup!	
  



Generalized,	
  specula(ve	
  memoiza(on	
  
•  Cache	
  arbitrary	
  sequences	
  of	
  execuGon.	
  
•  “Prefetch”	
  entries	
  with	
  speculaGve	
  execuGon.	
  
•  Symmetries	
  play	
  a	
  crucial	
  role:	
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Source	
  code	
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Observed	
  speedups	
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Conclusions	
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Supported	
  by:	
  

1)	
  AutomaGc	
  speedup	
  by	
  caching	
  computaGon,	
  including	
  future	
  computaGon.	
  
	
  
2)	
  Amplify	
  trajectories	
  into	
  equivalence	
  classes	
  using	
  don't	
  care	
  bits.	
  
	
  
3)	
  AdapGvely	
  learn	
  the	
  structure	
  of	
  trajectories	
  to	
  allow	
  efficient	
  cache	
  fill	
  and	
  query.	
  
	
  

Speedup	
  =	
  adapGve	
  learning	
  +	
  cache	
  search.	
  
	
  


