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Process of quantifying the effect of uncertainties typically includes: QUEST software tools support a range of: An interoperable set of tools that can be tailored:

« (Global) sensitivity analysis: identification of input set with greatest influence on output Qols » UQ studies: sensitivity analysis, uncertainty propagation, statistical inference . GPMSA = C++ version in QUESO: DAKOTA + QUESO + emulators

« Uncertainty characterization: fit or infer from observable data; parametric/non-parametric/KDE  Environments: rapid prototyping in production computing in compiled . Production deployment of stable ca,pabilities N frameworks

;. Jneertainty propagation nput distrbutions = output floy distributions - - interpreted languages languages on parallel platforms  Close collaboration of SAPs with library developers for custom capabilities
* Decision making: model validation, prediction (interpolation, extrapolation), design e |Intrusion: embedded linked black box ry p p

DAKOTA (SNL) (dakota.sandia.gov) is a C++ application that provides GPMSA (LANL) (www.stat.lanl.gov/source/orgs/ccs/ccs6/gpmsa/gpmsa.html) is a MATLAB
a variety of non-intrusive algorithms for design optimization, model toolbox that focuses on Bayesian inference using a Gaussian process response surface,
calibration, uncertainty quantification, global sensitivity analysis, parameter | trained from an ensemble of forward model runs, to minimize the number of forward model
studies, and solution verification. It can be used as either a stand-alone calls required in the inference. It allows for global sensitivity analysis, forward propagation of

applilcltaltion ]‘c’r as al Sg_tl_f(’f ”bri”; ﬁer"icis_l’_ta”d Z“pport§t mﬁggle evels of uncertainty, model calibration/parameter estimation, and predictions with uncertainty.
paralielism 10r SCalabdllity on potn Capabllity ana capacity resources. . Contact: David Higdon, dhigdon@lanl.gov

» Contact: dakota-developers@development.sandia.gov
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UQ in Chemical Systems

3 ODEs for a monomer (u), dimer (v), and inert species (w) adsorbing
onto a surface out of gas phase.

QUESO (UT) is an MPI1/C++ library that provides statistical algorithms for Bayesian inference,
model calibration, model validation, and decision making under uncertainty. It naturally maps,
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