Vortex Methods In 2D
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Velocity-Vorticity Form of the Navier-Stokes Equations
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ADI tor Reaction-
Diffusion Systems
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Reaction-Diffusion system (see Project 3 from HPCSE I):
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u, v: chemical species
E k: model parameters

Sample parameters:
F=0.03, k=0.062, Du=2e-5, Dv=1e-5
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Parallel Granular Flow



Discrete element method — a numerical technique for modelling particle systems by tracking

each particle’s movement and its interaction with its surrounding [l
Simulations by CSE-LAB [1] Cundall, Strack, Geotechnique, 1979

e - - - - Fei Fang Chung et al. , Granular Material, 2009 L

(0049957, .0 061523) (O O49957, 0.061923)
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Catering for Many Particles : Evaluate the force-displacement
interactions on the GPU, distribute the work on multiple nodes!
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Take a look at the HPCSE I Project 1
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Uncertainty
guantification
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Simulation Software
Models+Data
(DEM, MD, FEM)
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Algorithms and Tools for
Uncertainty Quantification
and Optimization

Task Parallel
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Parallel Uncertainty Quantification
and Optimization Framework

Extension of the core layers
of the Pi4U framework

Pi4U [1] is our in-house computa-
tional framework for large scale
Bayesian uncertainty quantifica-
tion (UQ) and stochastic optimiza-
tion (SO) that can exploit mas-
sively parallel and hybrid (CPU/
GPU) computing architectures.

The framework incorporates sev-
eral state-of-the-art stochastic
algorithms for the computation of
the likelihood that are capable of
sampling from complex, multi-
modal posterior distribution func-
tions.
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Chair of Computational Science - D-MAVT

Built on top of the TORC task-
parallel library, it offers straight-
forward extraction and exploita-
tion of multilevel task-based par-
allelism in stochastic optimization
and sampling algorithms.

Depending on his/her interests

and background, the student can

focus on:

(a) the development and study of
algorithms for UQ and SO

(b) the extension and optimiza-
tion of the framework on par-
allel architectures.

The evaluation can be performed

using a wide range of scientific
applications developed in our lab,

In the CSE Lab we combine computatio

without excluding applications
proposed by the students.

This project is suitable for both
Master and Bachelor level.

[1] www.cse-lab.ethz.ch/software/Pi4U

PREREQUISITES

Good Programming Skills (C/C++)
Desire to Learn and Improvise

CONTACT

Panagiotis Hadjidoukas
Panagiotis Angelikopoulos

Prof. Petros Koumoutsakos

e-mail: petros@ethz.ch
hadjido@ hz.cl

nal methods, computer science tools and

domain specific knowledge to solve scientific and Engineering Problems in ar-

eas such as Fluid Mechanics, Nanotech

nology and Life Sciences. The core com-

putational competences of our group are in particle methods and in stochastic

optimization techniques.

Motivated by challenges in application
mon elements among computational techniques and on formulating common
methodological, algorithmic and software structures that facilitate their further
development.

fields, we focus on identifying the com-
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