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My interests span high-performance computing, focusing on sparse linear algebra. I am the developer of
PaStiX, a high-performance sparse direct solver. Beyond sparse linear algebra, I am interested in

— Parallel algorithms (graph partitioning, nested dissection)

— Numerical algorithms (H-matrices, low rank approximations)

— Hardware accelerators (GPU, KNL)

1 Teaching Activities
The following list indicates the number of hours spent in teaching activities on a yearly basis.

— Undergraduate level/Licence : System programming 24h, Databases 32h, Object programming 48h,
Distributed programming 32h, Cryptography 24h, Al 24h at Bordeaux University.

— Post graduate level/Master : Load balancing and scheduling 16h, Numerical algorithms 32h at Bor-
deaux INP (ENSEIRB-MATMECA). I also give classes on Cryptography 24h, HoChiMinh City in Viet-
nam.

2 Administration Activities

— Since 2020, I am head of the SATANAS team (Supports and Algorithms for High Performance Numeri-
cal Applications). I was deputy head between 2011 and 2020.

— Between 2008 and 2016, I was expert for GENCI (French supercomputing ressources).

— Between 2005 and 2009, I was an elected member of the selection commitee of the computer science
department at Bordeaux University.

3 Scientific Responsabilities

Since 2015, I am scientific advisor at CEA (French Alternative Energies and Atomic Energy Commission) in
the field of high performance computing in numerical simulations.

4 PhD. Advising
PhD. Advising

’ Avel Calluaud (100%) ‘ Combined compiler and runtime approach for a direct hierarchical solver, Bordeaux Univer-
sity, in progress, funded by CEA.

| Clement Richefort (100%)
gress, funded by CEA.

’ Esragul Korkmaz (50%) | Sparse Direct Solver using Hierarchical Matrices, Bordeaux University, September 2022,
funded by ANR SASHIML

’ Gregoire Pichon (50%) | Using low rank compression techniques in sparse direct solvers, Bordeaux University, No-
vember 2018, funded by Inria and DGA.

’ Salli Moustafa (50%) | Massively Parallel Cartesian Discrete Ordinates Method for Neutron Transport Simulation,
Bordeaux University, December 2015, funded by EDFE.

Sparse multi-level solver for electromagnetism problems, Bordeaux University, in pro-




’ Astrid Casadei (80%) | Optimizations of hybrid sparse linear solvers relying on Schur complement and domain de-
composition approaches, Bordeaux University, October 2015, funded by the french ministry for research.

’ Xavier Lacoste (80%) ‘ Scheduling and memory optimizations for sparse direct solver on multi-core/multi-gpu cluster
systems, Bordeaux University, February 2015, funded by ANR ANEMOS.

’ Bruno Lathuiliere (80%) | Methode de decomposition de domaine pour les equations du transport simplifie en neutro-
nique, Bordeaux University, January 2010, funded by EDF.

’Mathieu Faverge (50%)‘ Ordonnancement hybride statique-dynamique en algebre lineaire creuse pour de grands

clusters de machines NUMA et multi-coeurs, Bordeaux University, December 2009, funded by ANR NU-
MASIS.

5 Research topics

My interests span high-performance computing, focusing on sparse linear algebra. I mainly work on high per-
formance parallel solver for very large sparse linear systems based on block direct method and block iterative
method. I develop the PaStiX software which is based on an efficient scheduling and memory manager, in
order to solve 3D problems with several million unknowns from simulation codes for electromagnetism with
CEA/CESTA and fusion physics with CEA/EURATOM. I also work on domain decomposition method ap-
plied to neutron physics with EDF. More recently, I investigate hierarchical compression techniques to reduce
the burden on large blocks appearing during the nested dissection process. In collaboration with E. Darve
from Stanford University, We have developed a preliminary sparse direct solver using block low-rank kernels
considering ordering strategies to enhance data locality and compressibility.

6 Software Development

I am the Co-PI of the Past ix ! software. PaSt iX is a parallel sparse direct solver, based on a dynamic schedu-
ler for modern hierarchical architectures. Some recent results demonstrate that using generic runtime systems
provide a uniform and portable programming interface across heterogeneous environments, and are, there-
fore, a sustainable solution for hybrid environments. Furthermore, exploiting such a modular programming
paradigm should facilitate the experiments of H-matrix arithmetics in this advance software package.

7 Reviews

— Reviews for international journals : TOMS (ACM), SISC (SIAM), Journal of Computational Physics (El-
sevier), Parallel Computing (Elsevier), Computer & Fluids (Elsevier), Concurrency and Computation :
Practice and Experience (Wiley), Numerical Methods in Fluids (Wiley), Numerical Methods in Engi-
neering (Wiley), International Journal of High Performance Computing Applications (Sage), Journal of
Computational and Applied Mathematics (Elsevier).

— Reviews for international conferences : IPDPS (IEEE), HiPC (IEEE), EuroPar (Springer), PMAA, PA-
RENG, Compas, ...

8 Dissemination

Between 2011 and 2016 I was a trainer during a training of the Prace european initiative entitled “Parallel
Linear Algebra”.

1. https:/gitlab.inria.fr/solverstack/pastix


https://gitlab.inria.fr/solverstack/pastix

9 Projects and contracts

— I'was involved in the following international collaborations :

2013-2017. Stanford University and Lawrence Berkeley National Laboratory within the associate team
FAST-LA :Fast and Scalable Hierarchical Algorithms for Computational Linear Algebra.

2011-2015. University of Tennessee within the associate team MORSE :Matrices Over Runtime Systems
Exascale.

2008-2009. University of Minnesota within the associate team PHYLEAS :Study of parallel hybrid sparse
linear solvers.

2007-2008. Japan Atomic Energy Agency.
— I am currently involved in the following ANR project :

2019- ANR SOLHARIS :SOLvers for Heterogeneous Architectures over Runtime systems, Investigating
Scalability.

2018- ANR SASHIMI :Sparse Direct Solver using Hierarchical Matrices.
— I'was the deputy head of the following ANR project :

2011-2015. ANR MN11 ANEMOS :Advanced Numeric for ELMs : Modeling and Optimized Schemes.
2006-2010. ANR CIS06 ASTER :Adaptive MHD Simulation of Tokamak ELMs for ITER.
— I'was also involved in some other ANR projects :
2013-2017. ANR MN13 SOLHAR :Solvers for heterogeneous architectures on top of task-based runtime
systems.

2008-2012. ANR COSINUS08 PETAL and COSINUS10 PETALH : Preconditioning scientific applica-
tions on pETascALe Heterogeneous machines.

2006-2010. ANR CIS06 SOLSTICE :SOLvers et SimulaTIons in Extreme Computing.
2005-2009. ANR CIS05 NUMASIS :High performance computing on NUMA architectures for seismo-
logy simulations.
— I'was involved in the following industrial contracts :
2014- Industrial contracts with the CEA/CADARACHE : optimization of the linear algebra routines in
the JOREK, a production controlled plasma fusion simulation code for ITER.

2014-2016. Contract with Algo’ Tech : this collaboration, backed up by financial support from Bpi-
france, enabled the SME to make the technological leap necessary for the development of a software
version adapted to HPC.

2006-2015. Industrial contracts with the EDF : in this collaboration, we work on a parallel 3D Cartesian
SN solver specialized for nuclear core simulation code.

2000-. Industrial contracts with the CEA/CESTA : a long-term collaboration on performance analysis of
our contributions to sparse direct solver for matrices coming from different applications developped
at CEA/CESTA.
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