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•  Novel	  interface	  and	  easy	  communica5on	  between	  UV-‐CDAT	  
and	  VisIt	  

•  Provenance	  
•  Provide	  Climate	  Science	  driven	  algorithms	  

–  Extreme	  Value	  Analysis	  
–  Peaks	  Over	  Threshold	  
–  Model-‐Based	  Clustering,	  …	  
–  TECA	  

•  Extra	  Tropical	  Cyclone	  detec5on	  
•  Atmospheric	  River	  Detec5on,	  ….	  

Current Targets 
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•  Clean:	  customized	  embedded	  interface	  caters	  to	  climate	  
science	  community.	  

•  Scalable:	  Op5mized	  analysis	  and	  visualiza5on	  techniques.	  
•  Diversifiable:	  Meet	  needs	  to	  varying	  capabili5es	  and	  support	  

of	  wide	  range	  of	  sources	  	  
–  R	  and	  Python	  scrip5ng	  with	  MPI	  support.	  

•  Customizable:	  Vary	  metrics	  of	  core	  algorithms	  within	  UV-‐
CDAT/VisIt.	  
–  Visit_foreach_loca5on,	  VisIt_foreach_5me,	  VisIt_foreach_file,	  etc…	  

Climate Science Core Needs 
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•  Goal:	  Allow	  new	  UV-‐CDAT/VisIt	  capabili5es	  to	  be	  intui5ve	  and	  
easy	  to	  use	  for	  the	  climate	  science	  community.	  

Addressing: Interface Needs 

UV-‐CDAT	  

Embedded	  
VisIt	  Client	  

Remote	  VisIt	  
Execu5on	  

VisIt	  Vis	  &	  
Analysis	  
Results	  

Integrated	  VisIt	  Client	  within	  UV-‐CDAT	  
UV-‐CDAT	  &	  VisIt’s	  Control	  network	  	  
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•  Loose	  integra5on	  with	  UV-‐CDAT	  
–  Rendering	  done	  within	  UV-‐CDAT,	  Computa5on	  done	  externally	  using	  

local	  or	  remote	  resources.	  

•  The	  PyQt	  infrastructure	  allows	  embedding,	  custom	  climate	  
science	  interface,	  and	  seamless	  integra5on	  within	  UV-‐CDAT	  
environment	  

•  The	  VisIt	  embedded	  client	  provides	  request	  and	  response	  
capabili5es.	  	  

Addressing: Interface Needs 
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•  Goal:	  Provide	  ability	  to	  extend	  climate	  science	  algorithms	  as	  
well	  as	  create	  brand	  new	  ones	  with	  support	  of	  well	  supported	  
programming	  environments	  (Python/R).	  

Addressing: Computational Needs 

VisIt’s	  Programmable	  
Engine	  

Python	  

VTK	  
R	  

Output	  
VisIt	  
Input	  

R	  
script	  

Python	  
script	  

VisIt	  
Output	  

Input	   Input	  
Script	  

Input	  
Script	  

Input	  

Input…	  
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•  Write	  Python	  or	  R	  code	  and	  embed	  it	  into	  VisIt’s	  pipeline	  for	  
extension	  of	  func5onality.	  

•  Invoke	  op5mized	  VisIt	  templates	  that	  u5lize	  user	  generated	  
execu5on	  kernels.	  Templates	  proved	  I/O,	  spa5al,	  temporal,	  
and	  windowing	  support.	  

•  Create	  a	  call	  graph	  that	  links	  several	  kernels	  together	  allowing	  
for	  rich	  &	  complex	  opera5ons.	  

•  Support	  for	  MPI	  in	  R	  and	  Python	  allowing	  users	  to	  parallelize	  
kernels.	  (capable	  of	  parallelizing	  cdms)	  

Addressing: Computational Needs (1) 
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•  Integra5ng	  –	  TECA	  and	  R	  Code	  	  
•  Parallelized	  and	  op5mized	  for	  scalability	  	  

and	  performance.	  

Computational Needs and Use Case 

Extreme	  Value	  Analysis	   Peaks	  Over	  Threshold	  
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•  Goal:	  Compute	  Extreme	  Daily	  Precipita5on	  and	  Temperature.	  
–  Allow	  user	  to	  es5mate	  the	  frequency	  and	  trends	  of	  extremes	  at	  many	  

spa5al	  loca5ons.	  
–  Done	  in	  parallel	  within	  VisIt’s	  workflow.	  I/O	  and	  preprocessing	  in	  VisIt	  

and	  analysis	  in	  R.	  The	  results	  are	  displayed	  within	  UV-‐CDAT/VisIt	  or	  
wrigen	  to	  a	  file.	  

•  Impact:	  Ability	  to	  analyze	  extremes	  in	  climate	  model	  output.	  
–  Models	  produce	  data	  at	  many	  loca5ons,	  over	  long	  periods	  of	  5me,	  and	  

ohen	  for	  mul5ple	  runs	  (ensembles)	  
–  Use	  of	  UV-‐CDAT/VisIt	  provides	  faster	  processing,	  analysis	  of	  

ensembles,	  processing	  over	  large	  periods	  of	  5me,	  and	  over	  many	  
models.	  

Conclusion:	  Work	  allows	  analysts	  to	  understand	  how	  models	  
characterize	  extremes,	  compare	  between	  different	  models,	  and	  
evaluate	  results	  and	  performance	  metrics	  to	  observa5onal	  data.	  
	  

Use Case: Parallel Analysis of the Extremes 


