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Large-scale I/O with ADIOS  In situ and Adaptive Parallel Volume Rendering 

•  (e)	  shows	  the	  same	  view	  of	  (a)	  generated	  via	  an	  adap4ve	  
rendering.	  The	  approach	  performs	  rendering	  at	  a	  coarser-‐level	  
data	  resolu4on	  adap4ve	  to	  the	  image	  resolu4on,	  and	  can	  
improve	  rendering	  performance	  while	  minimizing	  impact	  on	  
visual	  results	  

•  U4lize	  the	  decoupled	  nature	  of	  visualiza4on	  and	  analysis	  
algorithms	  to	  perform	  expensive	  opera4ons	  without	  impac4ng	  
simula4on	  run4me	  

•  Visualiza4on	  of	  the	  
hydroxyl	  radical	  variable	  of	  
a	  combus4on	  simula4on	  
data.	  (a)	  shows	  an	  
overview	  of	  the	  data.	  (b)	  –	  
(d)	  show	  three	  zoom-‐in	  
views	  of	  the	  data	  

•  In-‐situ	  high-‐resolu4on	  and	  
high	  precision	  parallel	  
rendered	  images	  allow	  
clear	  observa4on	  of	  fine	  
details	  in	  the	  large	  volume	  
data	  set	  during	  the	  
simula4on	  4me	  

Combining In situ and In transit data processing 
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Improving	  S3D	  Write	  Performance	  through	  
Data	  Aggrega6on	  with	  ADIOS	  

Posix	   10:1	  Aggrega4on	   50:1	  Aggrega4on	  

•  Leverage	  resources	  where	  appropriate	  
•  Manage	  in	  transit	  resources	  through	  staging	  area	  scheduling	  
•  Combine	  in	  situ	  and	  in	  transit	  opera4ons	  for	  op4mizing	  4me	  

to	  solu4on	  
•  Dras4cally	  reduce	  data	  movement	  through	  hybrid	  (in	  situ	  

and	  in	  transit	  combined)	  analysis	  and	  visualiza4on	  

Time	  to	  solu6on	  improvements	  through	  hybrid	  processing.	  Time	  
measured	  per	  simula6on	  6mestep	  at	  4896	  cores	  on	  OLCF	  Jaguar	  

•  Exploit	  overlap	  with	  simula4on	  to	  reduce	  impact	  of	  
expensive	  computa4ons	  

•  Overlap	  mul4ple	  4mesteps	  of	  analysis	  to	  prevent	  any	  
blocking	  of	  the	  applica4on	  

•  Use	  in	  transit	  computa4on	  instead	  of	  applica4on	  wide	  global	  
communica4on	  

•  ADIOS	  aggrega4on	  method	  provides	  very	  large	  
performance	  improvements	  for	  write	  opera4ons	  
compared	  to	  standard	  POSIX	  approach	  

•  Flexibility	  in	  selec4ng	  aggrega4on	  ra4o	  can	  further	  
improve	  performance	  

•  Even	  beZer	  scalability	  can	  be	  achieved	  by	  threading	  
metadata	  opera4ons	  

•  Similar	  method	  for	  read	  performance	  also	  drama4cally	  
improves	  read	  throughput	  
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Reading	  Processor	  Size	  

Using	  Aggregated	  Reads	  to	  op6mize	  S3D	  read	  
performance	  for	  post-‐processing	  

Sync	  Reads	  

Async	  Reads	  -‐	  Aggrea4on	  ra4o	  1:1	  

Async	  Reads	  -‐	  Aggrea4on	  ra4on	  4:1	  

Hybrid Topological Analysis 
•  Combine	  two	  techniques	  to	  create	  a	  hybrid	  algorithm	  	  
•  In	  situ	  local	  algorithm	  output	  with	  boundary	  data	  
•  Streaming	  in	  transit	  por4on	  performed	  in	  staging	  area	  
•  Use	  resource	  scheduler	  to	  overlap	  the	  long	  computa4on	  cost	  of	  

the	  in	  transit	  por4on	  with	  simula4on	  and	  with	  successive	  
itera4ons	  of	  the	  analysis	  task	  

•  Output	  data	  volume	  reduced	  from	  98.5	  GB	  to	  87.02	  MB	  

Merge	  trees	  represent	  merging	  in	  the	  evolu6on	  of	  contours	  as	  the	  
isovalue	  is	  lowered	  through	  the	  range	  of	  func6on	  

N. Podhorszki (ORNL), S. Klasky (ORNL), H. Abbasi (ORNL), M. Parashar (Rutgers U.), Q. Liu 
(ORNL), J. Bennett (Sandia) P-T Bremer (LLNL), A. Gyulassy (Utah), R. Grout  (NREL), F. Zhang 

(Rutgers.Univ), V. Pascucci (Utah), H. Kolla (Sandia), H. Yu (U. Nebraska), J. Chen (Sandia) 


