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• 18 millions € in 2006

• 23 millions € in 2008

� �)�	�
�������
• 250 persons

• 3 activities (SAMTECH, OPEN ENGINEERING, GDTECH)

• 12 branches in six European countries
• 2 Asian branches (China, Japan)

� �)�	�������
• First line of the FE code « SAMCEF » in 1967
• First customer in aeronautic in 1977

• 9th subsidiary in 2009
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TEA Mecano
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� "���	'���� Input

Preprocessing

Problem assembly
K=Skelement(q) G=Sgelement(q)

Problem solve: Kq=G

Convergence y/n

Results archive

Output
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Problem assembly
K=Skelement(q) G=Sgelement(q)

Problem solve: Kq=G
Write K and G on file

csh –c mpirun MUMPS

Read q from file

Convergence y/n

Mumps …
Mumps 3

Mumps 2
Mumps 1
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Lsm560k = 10 x
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Preprocessing

Problem assembly

Problem solve: Kq=G

Preprocessing

Problem assembly

Problem solve: Kq=G

�����"	�42	.255=/

Input

Preprocessing

Problem assembly

Problem solve: Kq=G

Convergence y/n

Results archive

Output

Matrix assembled by 
SAMCEF and 

provided as I,J,Val to 
MUMPS distributed by 

processors. 
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0:00

1:12

2:24

3:36

4:48

6:00

7:12

8:24

9:36

1 proc /
1 node

2 proc /
2 nodes

3 proc /
3 nodes

6 proc /
3 nodes

E
la

ps
ed

 ti
m

e 
(h

:m
m

:s
s)

V12
V11

Composite skin 
stringer 

separation
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Results archive

Output

Preprocessing

Problem assembly

Problem solve: Kq=G

Preprocessing

Problem assembly

Problem solve: Kq=G
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Input

Preprocessing

Problem assembly

Problem solve: Kq=G

Convergence y/n

Results archive

Output

Results archive

Output
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• 4 750 000 DOFs

• 1 073 380 Elements

• Cluster of 6 PC Linux (Xeon)

• V12.1    � 53 H 39 Min

• V13.1 � 22 H 32 Min
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• 3 sections of fuselage

• 13,956,620 dof's

• 1,891,176 shell elem.

• 2322011 elem. In total

• 7 h 24' on a cluster of 8 nodes, 

up to 100% of prescribed load

• 5 time steps, 1 rejected, 

19 iterations

• Intel(R) Core(TM) 2.67 GHz

• 12 Gb per node
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• 4 sections of fuselage

• 18,580,217 dof's

• 2,521,568 shell elem.

• 3,092,810 elem. In total

• 28 h 30' on a cluster

of 10 nodes.

• 7 time steps, 5 rejected, 

57 iterations up to 91% of the load

• Intel(R) Core(TM) 2.67 GHz

• 12 Gb per node
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• Generalized eigenvalue problem.

• Shift-and-invert in parallel.

• Direct sparse linear system solver. 
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• Options: Pastix [INRIA, France], SuperLU [LBNL, USA].

� �����(	��	������	&�����*)��&9

� F����)�	������������ 
��	*�	)��&�

• (Par)Metis, block, (pt)Scotch
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• 5 MLN DOF, 402 MLN of entries.

• 456 modes requested.

� $����	'�
����&	����	���%����	.��G)������/	
H7��9
• nonsymmetric MUMPS solver.

• 8 OpenMP threads in Intel MKL.
Speedup MUMPS, %

20 12.0 43
30 16.7 45
40 18.8 51
80 26.5 58

MPI procs
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• Symmetric MUMPS solver has been used.

• Maximum sparsity is extracted from the mass matrix.

• Sequential ordering runs out of space -> parallel ordering has been used.
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• Out of core

• Possibility to provide user's allocated memory to MUMPS

• …

� +���	����

• Static condensation

� Extension to Mass matrix

• Intensive use of Lagrange's multiplyers

� Possibility to take it into account in the ordering ?

� Mode of elimination "deterministic"

cr
1

ccrcrr
*
rr KKKKK --=

cr
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cccc
1
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