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Resiliency against partnership
Industry needs

short term RoI
efficient productive integration over existing practice

Applied research needs
"formal bridge" between theory and application
mid / long term & continuous partnership
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http://www.dice-consortium.fr (Deep Inside Computer Experiments)

Industrial partners: applications and testing
"orthogonal" high tech fields:
               automotive, oil, aerospace, nuclear plants & safety
shared funding: 40 000 € / year.partner
 

Research partners: scientific and software deliverables
supplementary skills
contractual contribution and goals
hold scientific organization (PhD, postdoc, ...)
 

Finite term project
3 years long & every 6 month meeting focus on advances
software deliverables to be released as OSS (GPL/LGPL) in the end
scientific deliverables to be released in ~ public domain in the end
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Computer code

Used as an unknown function
(Maybe) heavy CPU cost
Represents any existing simulation solver: finite-elements, Monte Carlo, ...
                                                              Fortran, C, close source, ...  

Input variables
Environment, control or simulation variables
Scalar, vector, time sequences, ...
 

Output variables
Interest values
Scalar, vector, time sequences, ...



Computer Experiments framework

 
 
 
 
 
 
  
From math. tools ...
    Design of experiments           DiceDesign, lhs, stats, ...
    Surrogate modeling               DiceKriging, DiceEval, tgp, ...



Computer Experiments framework

 
 
 
 
 
 
  
From math. tools ...
    Design of experiments           DiceDesign, lhs, stats, ...
    Surrogate modeling               DiceKriging, DiceEval, tgp, ...

... To engineering issues
    Sensitivity analysis                 DiceScreening, sensitivity, ...
    Uncertainties propagation      DiceMRM, lhs, boot, ...
    Optimization                          DiceOptim, ...
    Inversion                                ...?
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Software continuous integration: input / code / output
Wrap "Computer code" as a [R] function

support computing environment (remote exec, network, grid load, ...)
integrate parallel capabilities of algorithms (primary issue !)
 

Integrate [R] within grid computing environment
language interface & objects mapping [R] / {Java, C++, C#, Python, ...}
sequential access to algorithms ( ask(...) & tell(...) )
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Distributed computing
Compatible with larger set of CPU boxes: 

server, workstation, grid, cluster, ... and even (Windows) office desktop ! 
Easy dynamic merge of heterogeneous power 
   

Application fields agnostic software
Any ASCII I/O software is compatible
All algorithms selectable for any computing software
   

Extendability & wrapping
Basic (Groovy-DSL scripting) and extended (Java) plugins for computing code
Basic ([R]) and extended (Java::Rserve or Java::*) plugins for algorithms  
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        Grid Computing environment
[R] tech. overview

[R] used as a script engine for dataset parameterizing
[R]/Rserve used as an API inside Java DoE algorithm plugin
[R] DoE algorithm plugin
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Engineering issue:  find optimization (max) of output 

                                      over hypothesis range

Old practical method (2 years ago)
Hierarchical (user's prior) selection of ~3 input variables
By-hand remote code launching (over interactive shell) 
Iterative & orthogonal maximization search (<20 points of calculation)

Within Computer Experiments paradigm (PROMETHEE & R::DiceOptim / DiceKriging)
No input variable ignored (no expert prior necessary)
Automatic remote code launching & output parsing 
Global maximization of output (may support >1000 points of calculation) 
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Summary

Industry benefits: a five years leap
Better/stronger day-to-day eng. conclusions 

Face new challenges: harder eng. issues now reachable
 
New abstract & formalized approach of old engineering practices

Research support
Lot of new industrial applications
 
Lot of feedback on algorithms, underlying hypothesis, ideas
 
New [R] users ...
  
                   ... and a bit of (wholesome) money :)



Summary

 
... thanks to integration of
 

a flexible ( technology, license & community ) 

                                 research software: [R]

a disruptive ( re-think true needs, use true resources )

                                 industrial software: PROMETHEE
  
... available for free at http://promethee.irsn.fr


