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Context	
  

•  Large	
   amount	
   of	
   data	
   generated	
   by	
   numerical	
  
simula.ons	
  

•  Stored	
  in	
  simple	
  text	
  files	
  

•  RDBMS	
  are	
  inadequate	
  for	
  storing	
  scien.fic	
  data	
  
•  Use	
  of	
  DBMS	
   impleme.ng	
   a	
   different	
   data	
  model	
  more	
  

adequate	
  for	
  analysing	
  scien.fic	
  data	
  



SciDB	
  

•  Mul.dimensional	
  arrays	
  as	
  the	
  basic	
  	
  storage	
  unit	
  
•  Arrays	
  defined	
  as	
  a	
  set	
  of	
  named	
  dimensions	
  

•  Combina.ons	
   of	
   indexes	
   for	
   each	
   dimension	
   iden.fy	
   a	
  
cell	
  

•  Cells	
  can	
  contain	
  associated	
  data	
  (atributes)	
  



Chunks	
  Par..oning	
  

•  Par..oning	
  based	
  on	
  chunks	
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Simula.on	
  Data	
  

•  Simula.on	
  Data	
  provided	
  by	
  HeMoLab	
  
•  Geometrical	
   representa.on	
   of	
   arteries	
   on	
  	
  

Mul.dimensional	
  Array	
  Data	
  Model	
  
•  Physical	
   quan..es	
   calculated	
   for	
   each	
   simula.on,	
   .me	
  

step	
  and	
  posi.on	
  



Sparsity	
  and	
  Irregularity	
  
Problems	
  

•  Coordinates	
  specified	
  with	
  6	
  
decimal	
  places	
  of	
  precision	
  

•  Points	
  distributed	
  irregularly	
  	
  
•  Solu.ons	
  (transform	
  real	
  values	
  

into	
  integer	
  indexes	
  for	
  the	
  array):	
  	
  

•  Normalizing	
  (mul.plying	
  
each	
  value	
  for	
  106)	
  

•  Mapping	
  the	
  coordinates	
  

(0.255234,	
  0.2)	
  	
  	
   (0.589122,	
  0.2)	
  	
  	
  

333888	
  different	
  unused	
  values	
  



Sparsity	
  and	
  Irregularity	
  
Problems	
  

•  Normalizing	
  vs.	
  Mapping	
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SimDB	
  

Simula.on	
  	
  
data	
  to	
  be	
  stored	
  

SimDB	
  

Query	
  needing	
  
transla.on	
  



SimDB	
  

•  Step	
   1	
   –	
   Using	
   Equi-­‐depth	
   histograms	
   to	
   determine	
  
par..oning	
  

•  Step	
   2	
   -­‐Redistribu.on	
   of	
   the	
   indexes	
   in	
   such	
  manner	
  
that	
  all	
  ranges	
  are	
  stretched	
  to	
  be	
  the	
  same	
  size	
  

•  Step	
  3	
  -­‐	
  Crea.on	
  of	
  an	
  ar.ficial	
  dimension	
  to	
  distribute	
  
data	
  more	
  evenly	
  among	
  the	
  chunks	
  



SimDB	
  



Tests	
  and	
  Results	
  

•  Tests	
  executed	
  using	
  the	
  original	
  data	
  (normalized)	
  and	
  
2	
   arrays	
   generated	
   by	
   SimDB	
   (mapping	
   +	
   index	
  
redistribu.on).	
  

•  Array	
   3D	
   generated	
   by	
   execu.ng	
   steps	
   1	
   and	
   2	
   only.	
  
And	
  Array	
  4D	
  generated	
  ader	
  the	
  execu.on	
  of	
  all	
  steps	
  
through	
  1	
  to	
  3.	
  

•  Query	
  types:	
  
•  Full	
  Scan	
  
•  Range	
  Query	
  
•  SciDB	
  na.ve	
  array	
  operators	
  



Tests	
  and	
  Results	
  

•  Informa.on	
   about	
   the	
   arrays	
   (all	
   of	
   them	
  have	
   aprox.	
  
200kk	
  cells).	
  

Array	
  
Number	
  of	
  
Chunks	
  

Average	
  Nº	
  of	
  cells	
  
per	
  chunk	
  

Original	
   1,171,260	
   170.93	
  

3D	
   86	
   2,402,413.33	
  

4D	
   936	
   214,348.58	
  



Tests	
  and	
  Results	
  

•  Full	
  scan	
  



Tests	
  and	
  Results	
  

•  Range	
  Queries	
  



Tests	
  and	
  Results	
  

•  Join	
  Operator	
  



Tests	
  and	
  Results	
  

•  Merge	
  Operator	
  



Tests	
  and	
  Results	
  

•  Window	
  Aggrega.on	
  Operator	
  



End	
  of	
  Presentaton	
  

Thank	
  you!	
  


