Florian DE VUYST

Professor in
Computational Science and Numerical Analysis

Born in Paris, the 06/06/1967 (40 years old)
French nationality
Married, two children

Professional address: Personal address:

Ecole Centrale Paris 107, rue de Reuilly, Esc. 4, 75012 Paris
Laboratoire Mathématiques Appliquées aux FRANCE

Systemes, Grande Voie des Vignes Tél: +336 1248 87 21

92295 Chatenay-Malabry cedex FRANCE  Mél : florian.de-vuyst@ecp.fr
Tél:+331411317 19

HIGHER EDUCATION AND DIPLOMA

2002 Post-doctoral degree : Authorized to superRssearch and doctoral
studies (french HDR diploma)
1994 PhD diploma in Applied Mathematics “Numericaimulation of

nonequilibrium hypersonic reactive flows”, UniveaysiParis 6, LJLL
Laboratory and french Office of Aerospace Resef@NERA)
1990 Master Sc. Degree in Numerical Analysis, P&risILL Laboratory

WORK EXPERIENCE

2002-2007 Professor, permanent position, Ecole Centrale Paris
(current work) Co-director of the Applied Mathematics Laboratd&CP)
Permanent Associate Researcher position in CMLAl&E®tormale de

Cachan

2000-2002 Delegation for company setup, specialiredservice for enterprise
workflow modeling

1996-2000 Associate professor, Université de C&ugytoise, France

1994-1996 Postdoctoral position, Paris 6, France

1992-1993 Scientific military serviceman, DASSAULAVIATION, Saint Cloud,
France

1990 Associate researcher in the french Office efoApace Research (ONERA)
PhD candidate.

1990 Masters Sc. in Numerical Analysis. Six-momtteriship in MICHELIN

RESEARCH TOPICS

* Numerical Fluid Mechanics and Two-phase flow madgll

* Reduced-order modelling for design analysis andropation

* Mathematical biology modelling applied to cancegration and proliferation
* Road traffic network modelling: data models andheatatical models

* Uncertainty propagation modelling



DOCTORAL STUDIES DIRECTION

- Dr. Solene Le Bourdie¢ « Numerical simulation of van Allen radiation tsein Earth
magnetosphere », in collaboration with the Frencdll&ar Energy Agency, defended
(2007).

« Dr. Pascal Jaisson Complex systems governed by fluxes: Finite Volusceemes
and numerical optimization », defended (2006).

« Dr. Michaél Ndjinga, « Mathematical and numerical analysis of mutighasiltifield
models », in collaboration with the French Nucleaergy Agency, defended (2007).

« Dr. Lucie Fréret, « Particle methods for the simulation of thernagfits injection
moulding », defended (2007).

- Dr. Cédric Enaux, « Mathematical Analysis and numerical analysis af
interpenetrating plasma model », in collaboratioithwthe French Nuclear Energy
Agency, defended (2007).

« Mr. Marc Joliveau, « Spatiotemporal pattern extraction from urbaadrdraffic
networks », to be defended in May 2008

- Mr. Takuya Kuwahara, “Characterization of gas-liquid two-phase flongiraes
using magnetic fluid: setup, measurements, sigragssing and data analysis”, Joint
PhD under “cotutelle agreement” between Doshishavedsity and Ecole Centrale
Paris, to be defended in January 2008.

« Mr. Romain Billot , “Study of the impact of the weather on road tcafflata analysis
and dynamic multiscale models”, Joint PhD with Brxench Transportation Research
Institute INRETS, Lyon, FRANCE, started in 2007 b defended in 2010.

POST-DOCTORAL STUDIES DIRECTION

« Fatima Daim, « Hybrid deterministic-hybrid numerical optimiiat for design
problems », ECP (2005)

« Christophe Audouze « Metamodeling techniques in Fluid Mechanics for
MultiDisciplinary Optimization », ECP (2006)

« Christophe Audouze, «Parallel-in-time algorithms. Application to the nental
simulation of stochastic biological clock systentsGP (2007)

EDUCATION

» General Mathematics, especially Analysis

* Numerical Analysis: differential equations, Pdrtiaifferential equations,
discretization methods, approximation theory, eatiom theory

» Data analysis

* Fluid Mechanics : compressible fluids, hyperbolistems, turbulence

» Scientific computing

* Programming languages for Scientific Computing (&lat Scilab, Fortran90, C++,
Python/Numpy/Matplotlib, MPI)



OTHER RESPONSABILITIES IN ECOLE CENTRALE PARIS

* Professor in Applied Mathematics

* In charge of the team named “DORA”: dimensionalagguction, optimization, model
reduction and data assimilation.

* In charge of several Masters Science degrees iniggppMathematics: scientific
computing, learning, computer vision, modelling andulation

* Head of a joint laboratory with the French NuclEaergy Agency

* Member Category A of internal promotion committee ECP

 Head of a joint Research program between Ecole Hi@rSupérieure de Cachan,
Université Paris Sud — Orsay and Ecole CentralasPar High Performance
Computing.

RECENT INVITED LECTURES
* |nvited Lecturer in the CEA-EDF-INRIA School on Mead Reduction, Institut

National de Recherche en Informatique et AutomaiifRIA, Rocquencourt, France
(2007) :http://www.inria.fr/actualites/collogues/cea-edfiai2007/reducmodeles/

* Invited Lecturer at the French Research InstituteT@nsportation and Security
INRETS, Conference on Datawarehousing for Tranggiort, Arcueil, France (2006)

* Invited Lecturer in the Summer School OCET “Optiatisn and control of flows and
transfers”, Batz-sur-mer, to come, France (2008)p://ecoleocet.limsi.fr/

INDUSTRIAL COLLABORATION

* French Nuclear Energy Agency CEA
» Dassault-Aviation

« EADS

* Renault

» Electricité de France

* ENI (Italian Petroleum company)

ACADEMIC COLLABORATION

» Doshisha University, Dept of Mechanical Engineerikgoto, Japan

* Ecole Normale Supérieure de Cachan, CMLA (as aatooesearcher)
* Université Paris Sud Orsay, Dept. of Mathematics

» Université Paris Sud Orsay, Institut Curie (biolagstitute)

» Ecole Supérieure d’Electricité Supélec, Saclay

* Université Paris Dauphine, Dept. of Computer Saenc

* Université Paris 6

* Research Institute on Transportation and SafetyHNR Lyon



NATIONAL AND INTERNATIONAL PROJECTS

» Coordination of the joint Research program betweli$ Cachan U. Orsay and ECP
(permanent)

* Programme Hubert Curien — France — Japan SakurgrdPnobetween Doshisha
University and Ecole Centrale Paris (submitted,800

e “Carnot Institute” between Ecole Supérieure d'Hiedte and ECP on cancer
modelling: migration and proliferation (2007)

* National Research Program “High-Performance Compgutiproject on uncertainty
modelling (2007)

* National Research Program “High-Performance Comgutiproject on parallel-in-
time algorithms (2006)

 National Research Program “Software Technologiesti MultiDisciplinary
Optimization (2005)

 Podble de Compétitivité System@atic, IOLS, Infrastioes and tools for high-
performance computing, project (2005)

* Project manager of the National Research Prograiasses of Data” : data
acquisition, datawarehousing and dynamical preafictnodels of urban road traffic
networks (2003)

SEMINAR AND CONFERENCE ORGANIZATION

» Organizer and coordinator of the Research worknogiig « RedOpt » on model
reduction techniques and optimization, Ecole CéntParis

* Full organizer of the international conference ‘fids in physical and numerical
modelling on two-phase flows in industry”, Carg€¢RS Scientific Institute,
Cargese, Corsica, 50 members, 10 countries repieesEeptember 2003)

Publications 2006 — 2998

Francois ALOUGES, Florian DE VUYST, Gérard LE COé&Emmanuel LORIN, "The reservoir technique : a
way to make Godunov-type schemes zero or very liffisive. Application to Colella-Glaz solver”, Eapean
Journal of Mechanics-B / Fluids, accepted (2008).

Marc JOLIVEAU et Florian DE VUYST, Recherche de if®ote cas atypiques pour le trafic routier urbain,
Actes de la conférences Extraction et Gestion den@igssances EGC 2008, Sophia-Antipolis (20@)st
applicative paper, EGC 2008, récompense de 1500€

Christophe AUDOUZE, Fatima DAIM, Florian DE VUYSPascal LAURENT and loane MUNTI TOKE, The
parareal algorithm as time domain decompositionhott Applications in Finance and Biology, chapter i
Domain Decomposition Methods: Algorithms and PagtiE. Magoulés eds, Saxe Coburg Publications, toK,
appear (2008).

Christophe AUDOUZE and Florian DE VUYST State ofettart in physics-based metamodeling for
computational fluid dynamics problems, Journal b&sghai University, accepted (2008).

Pascal JAISSON and Florian DE VUYST, Data assimoifaind inverse problem for fluid traffic flow mdde
and algorithms, IINME, accepted (2008).



Takuya KUWAHARA, Florian DE VUYST and Hiroshi YAMAGCHI, “Flow Regime Classification in Air-
Magnetic Fluid Two-Phase FlowJpurnal of Physics: Condensed Matter, in press (2008)

Takuya KUWAHARA, Hiroshi YAMAGUCHI and Florian DE MYST, “Flow Regime Discrimination
Technique for Gas-Liquid Two-Phase Flow in Magnéiiaid”, Journal of Mechanical Engineering Science,
Proceedings of IMechE Part C, in press (2008)

Takuya KUWAHARA, Hiroshi YAMAGUCHI and Florian DE VWYST, “Measurement of Bubble Velocity in
Air-Magnetic Fluid Two-Phase Flow for Slug-Churnofs”, Progress in Multiphase Flow Research Il ,
Japanese Society for Multiphase Flow, pp.133-140il2007.

Marc JOLIVEAU and Florian DE VUYST "Space-Time suimzation of multisensor time series. Case of
missing data", accepted to the Proceedings of 2@@7national Workshop on Spatial and Spatio-terapdata
mining, IEEE ICDM, Omaha, NE, USA (2007)

Florian DE VUYST and Christophe AUDOUZE, Physicséad metamodeling for parameterized PDE problems
using space-parameter space principal componemysisjalLecture Notes, CEA-EDF-INRIA School, Model
Reduction: theory and Applications, october 8-1@)2- INRIA Rocquencourt, France (2007)

Hiroshi YAMAGUCHI, Takuya KUWAHARA, Shinsuke MATSUITO, Masaki SORANO and Florian DE
VUYST, “Bubble Velocity Measurement in Gas-Liquidvd-Phase Flow of Magnetic Fluid”, Japan Society of
Magnetic Fluid Research Annual Meeting 2006, HotekaDecember 7-8, 2006, pp.35-36.

Hiroshi YAMAGUCHI, Takuya KUWAHARA and Florian DE WYST, “Corresponding Waveform of Induced

Electromotive Force and Flow Regime of Air-Magnefitiid Two-Phase Flow in Electromagnetic Induction
Measuring Method”, Japanese Society for Multiphalesv Annual Meeting 2007, Hokkaido, June 22-24,200

pp.60-61.

Takuya KUWAHARA, Hiroshi YAMAGUCHI and Florian DE MYST, “Flow regime identification for air and
magnetic fluid flow using electromagnetic inductiand artificial neural network”, Japan Society oaduhetic
Fluid Research Annual Meeting 2007, Nagoya, Decerébe 2007, pp.62-65.

Michael NDJINGA, Anela KUMBARO, Pascal LAURENT arkdorian DE VUYST, "Fast computation of the
absolute value of a matrix. Application to Roe solfor the numerical simulation of two-phase flowdsls",
Proceedings of International Conference on Nudigmjineering ICONE 14CONE AWARD, Best European
paper, paper ICONE14-89817 (2006).

Soléne LE BOURDIEC, Florian DE VUYST and LaurentCAUET, Numerical solution of the Vlasov-Poisson
system using generalized Hermite functions, Conplays. Comm., Volume 175, Issue 8, pages 528-53d6(2

D. LUCOR, Cédric ENAUX, H. JOURDREN and P. SAGAUStochastic design optimization: application to
reacting flows, Comput. Methods Appl. Mech. Endgr86, pp.5047-5062 (2007).

Michael DUMBSER, Cédric ENAUX and Euleterio TOROinke volume schemes of very high order of
accuracy for stiff hyperbolic balance laws, JoufaComputational Physics, in press (2008).

Hiroshi YAMAGUCHI, Takuya KUWAHARA and Florian DE MYST, “Corresponding waveform of induced
electromotive force and flow regime of air—-magnefiicid two-phase flow in electromagnetic induction
measuring method”Progress in Multiphase Flow Research Il , Japanese Society for Multiphase Flow, in
submission (2008)

Christophe AUDOUZE and Florian DE VUYST, Analysi$ @ nonintrusive reduced-order model for linear
partial differential equation problem, submitteddBAS, Série | Mathématiques (2008).

Florian DE VUYST, Sensitivity analysis under uneémty of a linear heat problem and nonintrusiveusadi-
order model, submitted to CRAS Série | Mathémasg2908).

Christophe AUDOUZE, Florian DE VUYST and PrasantlR, Reduced-order modeling of
parameterized PDEs using time-space-parameter ipilncomponent analysis: Part |,
International Journal of Numerical Methods in Eregiring, submitted (2008).



