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Jun.	
  2009	
  –	
  Aug.	
  2009	
  Research	
  Intern,	
  Storage	
  group,	
  IBM	
  Almaden	
  Research	
  Center	
  
Menter:	
  Leo	
  Luan	
  
	
  
Topic:	
  Sequential	
  Inter-­‐file	
  Pre-­‐fetching	
  
It	
  is	
  important	
  and	
  useful	
  for	
  applications,	
  such	
  as	
  backup/archive	
  software	
  and	
  search	
  tools,	
  to	
  traverse	
  a	
  file	
  
system	
  tree.	
  These	
  applications	
  do	
  not	
  benefit	
  fully	
  from	
  parallel	
  I/Os	
  because	
  file	
  data	
  prefetching	
  is	
  only	
  done	
  
after	
  a	
  file	
  is	
  read	
  accessed.	
  We	
  design	
  a	
  mechanism	
  for	
  a	
  file	
  system	
  to	
  prefetch	
  files	
  for	
  application	
  that	
  does	
  
directory-­‐tree	
  traversal.	
  Our	
  experiment	
  shows	
  that	
  on	
  IBM	
  GPFS	
  file	
  system,	
  we	
  improved	
  the	
  throughput	
  of	
  
tar	
  application	
  10X	
  from	
  60MB/sec	
  to	
  600MB/sec.	
  	
  

	
  
Aug.	
  2007	
  -­‐	
  Present:	
  Research	
  Assistant,	
  University	
  of	
  Illinois	
  at	
  Urbana-­‐Champaign	
  
Advisor:	
  Prof.	
  Josep	
  Torrellas	
  
	
  
Detecting	
  and	
  tolerating	
  data	
  races	
  
We	
  propose	
  a	
  new	
  way	
  to	
  detect	
  the	
  data	
  race	
  in	
  parallel	
  programs.	
  Our	
  approach	
  is	
  based	
  on	
  hardware	
  
address	
  signatures	
  that	
  summarize	
  the	
  locations	
  accessed	
  by	
  the	
  processors.	
  We	
  use	
  signature	
  and	
  timestamp	
  
to	
  detect	
  the	
  data	
  race.	
  I	
  tested	
  and	
  analyzed	
  the	
  behavior	
  of	
  data	
  races	
  in	
  several	
  benchmarks.	
  	
  
	
  
We	
  also	
  proposed	
  the	
  first	
  scheme	
  to	
  detect	
  and	
  tolerate	
  asymmetric	
  data	
  races	
  in	
  hardware.	
  The	
  approach	
  induces	
  
negligible	
  execution	
  overhead	
  and	
  requires	
  minimal	
  hardware	
  modifications.	
  Processor,	
  cache	
  coherence,	
  and	
  
protocol	
  messages	
  remain	
  unchanged.	
  It	
  makes	
  a	
  novel	
  use	
  of	
  hardware	
  address	
  signatures	
  to	
  detect	
  the	
  asymmetric	
  
races.	
  	
  

	
  



Compiler	
  support	
  for	
  chunk-­‐based	
  execution	
  
We	
  use	
  compiler	
  technology	
  to	
  improve	
  our	
  novel	
  chunk-­‐based	
  execution	
  architecture	
  (Bulk,	
  BulkSC	
  and	
  
Delorean).	
  In	
  chunk-­‐based	
  architecture,	
  it	
  allows	
  the	
  compiler	
  to	
  reorder	
  the	
  instructions	
  across	
  the	
  
synchronization	
  instruction	
  within	
  a	
  chunk.	
  I	
  analyze	
  the	
  synchronization	
  behavior	
  in	
  JAVA	
  Hotspot	
  compiler	
  and	
  
decide	
  where	
  to	
  cut	
  the	
  chunk.	
  I	
  also	
  look	
  at	
  which	
  compiler	
  optimizations	
  are	
  useful	
  to	
  enhance	
  the	
  
performance	
  of	
  our	
  chunk-­‐based	
  execution	
  architecture.	
  	
  
	
  
Redundant	
  execution	
  for	
  speedup	
  programs	
  
This	
  project	
  uses	
  redundant	
  leader-­‐checker	
  execution	
  model	
  to	
  speedup	
  programs	
  or	
  save	
  the	
  power.	
  I	
  
proposed	
  a	
  multiple-­‐leader	
  model	
  to	
  improve	
  the	
  performance.	
  
	
  
	
  
Jan.	
  2006	
  -­‐	
  Jun	
  2007:	
  Research	
  Student,	
  Tsinghua	
  University	
  
Advisor:	
  Dr.	
  Wei	
  Xue,	
  Prof.	
  Weimin	
  Zheng	
  
	
  
Dynamic	
  trace	
  collections	
  for	
  the	
  Linux	
  file	
  system	
  -­‐	
  (2007.1	
  –	
  2007.6)	
  
Developed	
  VFS-­‐Tracer,	
  a	
  dynamic	
  trace	
  collection	
  based	
  on	
  the	
  VFS	
  level.	
  VFS-­‐Tracer	
  can	
  capture	
  uniform	
  traces	
  
for	
  any	
  file	
  system,	
  while	
  running	
  without	
  modifying	
  the	
  file	
  systems	
  being	
  traced.	
  VFS-­‐Tracer	
  can	
  dynamic	
  
capture	
  traces	
  without	
  any	
  change	
  in	
  a	
  running	
  file	
  system.	
  I	
  have	
  implemented	
  and	
  evaluated	
  a	
  prototype	
  VFS-­‐
Tracer	
  on	
  Linux.	
  Our	
  evaluation	
  shows	
  a	
  highly	
  versatile	
  system	
  with	
  dynamic	
  loading	
  and	
  low	
  overheads.	
  
	
  
Improvement	
  the	
  partition	
  method	
  for	
  parallel	
  programs	
  -­‐	
  (2006.1	
  –	
  2006.12)	
  
We	
  discovered	
  that	
  the	
  partition	
  in	
  power	
  system	
  programs	
  can	
  be	
  improved	
  and	
  widely	
  used	
  in	
  other	
  areas.	
  I	
  
implemented	
  the	
  new	
  partition	
  algorithm	
  for	
  the	
  program.	
  Our	
  result	
  shows	
  that	
  with	
  eight	
  CPUs,	
  the	
  efficiency	
  
of	
  our	
  algorithm	
  was	
  about	
  70%	
  higher	
  than	
  the	
  original	
  of	
  METIS	
  which	
  is	
  one	
  of	
  the	
  families	
  of	
  Multilevel	
  
Partitioning	
  algorithms.	
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