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EADS

Innovation Works

(former Corporate Research Center
(former CCR))

.+ EADS : Airbus, Eurocopter, Space (Astrium, Ariane),
« Distributed :

— Germany : Ottobrun

— France : Suresnes + Toulouse

— UK, Singapore, Bangalore (Alleon!), Moscow

« EXxclusively research, for business units
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The Boundary Element Methods

« BEM : developed since the 80’s at IW In
electromagnetism and acoustics
« Advantages:
— Very accurate method
— Only surfacic mesh (easier to produce)
— Less unknowns
— No troncature condition
« Drawback:
— dense matrix
— Complex implementation

« In wave propagation : the mesh size is given by the
wavelength

« Very large number of unknowns for high frequency

and/or large objects
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The Fast multipole method

« FMM : launched in 97 at CRC
« [tis a way to compute matrix-vector product

. FMM can be used to solve Boundary Element ”’51%*
Method problems with an iterative solver RN '

« Very powerful : easily solve problems with
Millions of unknowns.

« FMM is based on a mathematical formulae
that allows to speed-up the treatment of the
Interactions between “distant” parts of the
object.
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(Acc — Acv-A_l-Avc)Xc — bc — Am:_l-bfu
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Speed-up 4.7.3 -> 4.9 Memory gain 4.7.3 -> 4.9

global 1,57 1,58
global 1,22 1,23
in-core 1,23 1,23

in-core 1,03

out-of-core 2,23
out-of-core 1,20 1,22
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Speed-up METIS->SCOTCH
-

global
In-core

out-of-core

Memory gain METIS->SCOTCH

_ intel 11 intel 10

global

in-core

out-of-core



n
EADS INNOVATION WO!

Memory gain /
Speedup

Local Global Time Local Global Time

1,66 1,61 1,57 1,66 1,61 1,51
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Intel 11,Linux, hpmpi
Factorisation Résolution |
Mode NbRHS Local (Mb) Global (Mb) | Local (Mb) Global (Mb) | Time (s) Result
Out-of-core. 1 402 11550 182 4552 | 33704,1 OK == |
Out-of-core. 4 402 11550 304 8462 | 12554,7 oK |
Out-of-core. 8 402 11550 466 13681 8550,2 OK
Out-of-core. 16 402 11550 790 24113 6826,1 OK
Out-of-core. 32 402 11550 1429 44689 6228,3 OK
Out-of-core. 64 402 11550 2736 85811 6039,6 oK |
In-core. 1 891 22454 805 19767 | 21870,3 OK
In-core. 4 891 22454 928 23660 9000,2 OK
In-core. 8 891 22454 1093 28856 6607,2 OK
In-core. 16 891 22454 1423 39246 6168,5 OK
In-core. 32 891 22454 2073 59720 5637,3 OK
In-core. 64 891 22454 3373 100663 5625,2 OK
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Speed-
up
intel 10 a intel 11 Tic a HPC3

tic hpc3 intel 11 intel 10
1,01 1,06 2,01 1,90




Tic Nehalem
intel 11  intel 10 intel 11  intel 10




Latest results
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T
RQDS Feature « requests » (or ideas ?)

« Mixed parallelism : MPI+openMP
« Mixed computation : CPU+GPU

better, faster, stronger !

ey

« Small things :

— Use #defi ne MUMPS XX 42 in mumps.h to replace
icntl(23)=41 by something more human-readable
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