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Cello	
  AMR:	
  Extreme	
  Scale	
  Forest	
  of	
  Trees	
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hTp://client64-­‐249.sdsc.edu/~bordner/dm-­‐2.html	
  



Excellent	
  Scalability	
  (preliminary)	
  



Cello	
  Component	
  Diagram	
  
astrophysics	
  applica'on	
  
•  physics	
  methods	
  

Cello	
  
Extreme	
  scale	
  AMR	
  
so2ware	
  library	
  

(fluid,	
  par'cles,	
  rays)	
  

Parallel	
  layer	
  
•  asynchronous	
  execu'on	
  
•  dynamic	
  load	
  balancing	
  

•  fault	
  tolerance	
  



Charm++:	
  Parallel	
  Objects	
  (UIUC)	
  



Cello	
  AMR:	
  Forest	
  of	
  Quad/Oct-­‐Trees	
  
	
  

•  each	
  leaf	
  node	
  is	
  a	
  block	
  of	
  fixed	
  size	
  NxN(xN)	
  
•  Each	
  block	
  is	
  a	
  Charm++	
  chare	
  
•  Chares	
  execute	
  dynamically	
  once	
  they	
  have	
  the	
  data	
  they	
  need	
  
•  Chares	
  are	
  migrated	
  dynamically	
  based	
  on	
  load	
  (CPU	
  and	
  network)	
  



Class	
  Diagram	
  



Key	
  Points	
  
•  OO	
  design	
  confers	
  a	
  “separa'on	
  of	
  concerns”	
  
– Physics	
  solvers	
  (Enzo-­‐P)	
  separate	
  from	
  data	
  
structures	
  (Cello)	
  separate	
  from	
  parallelism	
  
(Charm++)	
  

– This	
  permits	
  “separa'on	
  of	
  development”	
  
amongst	
  those	
  best	
  equipped	
  

– Also	
  permits	
  so2ware	
  reuse	
  
•  Plan:	
  large	
  Enzo	
  dev-­‐user	
  community	
  will	
  
migrate	
  Enzo	
  solvers	
  onto	
  Cello	
  (UCSD),	
  
resul'ng	
  in	
  Enzo-­‐P	
  



Pipelined	
  Development	
  Timetable	
  
(very	
  op'mis'c!)	
  



hTp://cello-­‐project.org	
  


