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1.  Typical	
  Applica,on	
  
Behaviour	
  
2. Memory	
  Hierarchy	
  
3. Crazy	
  Ideas	
  



Typical	
  Java	
  applicaJon	
  behaviour	
  

•  xalan	
  from	
  DaCapo	
  benchmark	
  
•  XML	
  processing	
  applicaJon	
  
•  run	
  in	
  1GB	
  heap	
  with	
  large	
  input	
  data	
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GC	
  log	
  output	
  



Summary	
  of	
  run	
  

•  Allocated	
  data	
  that	
  died:	
  47	
  GB	
  
•  Old-­‐gen	
  data	
  that	
  died:	
  8	
  MB	
  
•  Alive	
  at	
  end	
  data:	
  5	
  MB	
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most	
  obj
ects	
  

die	
  you
ng	
  



GC	
  causes	
  overhead	
  

•  stop	
  the	
  world	
  –	
  pauses	
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h[p://gun.io/blog/how-­‐to-­‐hire-­‐
android-­‐developers/	
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GC	
  causes	
  overhead	
  

•  stop	
  the	
  world	
  acJviJes	
  
•  eat	
  up	
  parallel	
  threads	
  
•  barriers	
  in	
  applicaJon	
  code	
  
•  space	
  in	
  object	
  headers	
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Broad	
  Spectrum	
  of	
  Storage	
  

Memory	
  type	
   cost	
  /	
  GB	
   latency	
  
L1	
  cache	
   £	
  5760	
   1	
  ns	
  
DRAM	
   £	
  10	
   50	
  ns	
  
HDD	
   £	
  0.05	
   4	
  ms	
  
Google	
  Drive	
   £	
  0.05	
  per	
  

month	
  
2.5	
  ms	
  +	
  …	
  

Amazon	
  
Glacier	
  Store	
  

£	
  0.01	
  per	
  
month	
  

5	
  hours	
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Cache	
  instead	
  of	
  Collect	
  

•  locate	
  infrequently	
  accessed	
  data	
  further	
  from	
  
compute	
  elements	
  
– handles	
  for	
  objects,	
  rather	
  than	
  direct	
  pointers	
  
– prefetching	
  
– predicJng	
  access	
  frequency	
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Overwrite	
  instead	
  of	
  Collect	
  

•  [Rinard,	
  2007]	
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[Rinard,	
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Overwrite	
  instead	
  of	
  Collect	
  

•  [Rinard,	
  2007]	
  
•  bounded	
  circular	
  allocaJon	
  buffers	
  
•  store	
  at	
  most	
  n	
  objects	
  at	
  each	
  alloc	
  site	
  
•  run	
  pine	
  fairly	
  successfully	
  	
  
•  dealing	
  with	
  crashes	
  
–  restart	
  app	
  
– checkpoinJng	
  /	
  runJme	
  fault	
  tolerance	
  
–  try/catch,	
  weak	
  pointers	
  /	
  programmer	
  fault	
  
tolerance	
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Reachability	
  approximates	
  liveness	
  

•  GC	
  uses	
  conservaJve	
  approximaJon	
  for	
  
liveness	
  

•  If	
  I	
  can	
  access	
  an	
  object,	
  will	
  I?	
  
•  empirical	
  study	
  
•  can	
  we	
  predict	
  object	
  death	
  
– are	
  there	
  be[er	
  proxies	
  than	
  reachability?	
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Conclusions	
  

•  Lots	
  of	
  changes	
  in	
  system	
  memory	
  
configuraJons	
  and	
  costs	
  

•  let’s	
  rethink	
  the	
  way	
  we	
  do	
  memory	
  
management	
  

•  Three	
  ideas	
  here	
  
– cache,	
  don’t	
  collect	
  
– overwrite,	
  don’t	
  collect	
  
– speculaJve	
  collecJon	
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