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1 Introduction
Soient Q < R? et u, v deux champs de vecteurs (Vector Fields) On suppose que u = (u1,us) € (Hl(Q))2 =

HY(Q) x HY(Q) et v = (v1,0) € (H(R))? = H(Q) x H(Q).

1.1 Matrice de masse en champs de vecteurs

On définie 'application bilinéaire £ par L(u,v) = {u,v).
La matrice de masse en champs de vecteurs est la matrice obtenue lors de la discrétisation par la méthode
des éléments finis P; —Lagrange de 'intégrale

J, L(u,v)(4)dq.
Q

1.2 DMatrice de rigidité élastique en déformation plane

On note
o011 €11
g=|o022| et €= | €2
12 2¢€12

respectivement le tenseur des contraintes vectorisé et le tenseur des déformations vectorisé en déformation plane.
On note D l'opérateur différentiel qui relie le déplacement aux déformations :

(V(w) +V'(u)) (1)

Ceci donne en notation vectorielle, aprés réduction au plan,
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De plus, la loi de comportement s’écrit

A 0
og=Ce= A A+2u 0 e
0 @

On déﬁnie Papplication bilinéaire L par E(u v) =¢€(u)o(v) = g tu )

,[ L(u,v)(d)dd
Q

finis P, —Lagrange de l'intégrale

(3)



2 Mesh : carre4-1
2.1 Function : MassVFAssembling
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Figure 1: Comparison of Matlab/Octave function MassVFAssembling0OptV1 and FreeFEM++
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Table 1: Computational cost of the MassVF matrix assembly versus nq/ngr, with the OptVi Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is OptV1 Octave version.
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Figure 2: Comparison of Matlab/Octave function MassVFAssembling0OptV2 and FreeFEM++
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Table 2: Computational cost of the MassVF matrix assembly versus nq/ngs, with the OptV2 Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is 0OptV2 Octave version.



2.2 Function : StiffElasAssembling
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Figure 3: Comparison of Matlab/Octave function StiffElasAssemblingOptV1 and FreeFEM++
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Table 3: Computational cost of the StiffElas matrix assembly versus n,/ngr, with the OptV1 Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is OptV1 Octave version.
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Figure 4: Comparison of Matlab/Octave function StiffElasAssemblingOptV2 and FreeFEM++
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Table 4: Computational cost of the StiffElas matrix assembly versus nq/ngs, with the OptV2 Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is 0OptV2 Octave version.



3 Mesh : disque4-1
3.1 Function : MassVFAssembling
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Figure 5: Comparison of Matlab/Octave function MassVFAssembling0OptV1 and FreeFEM++
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Table 5: Computational cost of the MassVF matrix assembly versus nq/ngr, with the OptVi Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is OptV1 Octave version.
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Figure 6: Comparison of Matlab/Octave function MassVFAssembling0OptV2 and FreeFEM++

Octave Matlab FreeFEM++
’ g ‘ ndf H (3.6.3) (R2012b) (3.20)

14222 | osadq || 00679 s Py
55919 | 111838 0339 O(OS) 0;(7%7,4(78) ' 3(75)
125010 | 250020 || 0733 O(OS ) 1o 4(55 ) o B(SS )
225547 | 451004 || 152 SO g
sasos2 | esetea || 140 ) s S g
506706 | 1013412 || 17 o(g ) [y I o 3(7S )
680716 | 1370432 || 4*3° 0(5 ) 9;9%7.4(45 ) 0 ,03$S)
885521 | 1771042 5:0190(5) 12};6(?.345(,5) 14;£9§.035(3S)
1127000 | 2254180 || 7 O(os) 16;3(??45(35) Y 13.03%55)
1401129 | 2802258 || 0% O(OS ) s ,9455) = ,Osés)

Table 6: Computational cost of the MassVF matrix assembly versus nq/ngs, with the OptV2 Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is 0OptV2 Octave version.



3.2 Function : StiffElasAssembling
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Figure 7: Comparison of Matlab/Octave function StiffElasAssemblingOptV1 and FreeFEM++
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Table 7: Computational cost of the StiffElas matrix assembly versus n,/ngr, with the OptV1 Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is OptV1 Octave version.
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Figure 8: Comparison of Matlab/Octave function StiffElasAssemblingOptV2 and FreeFEM++
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Table 8: Computational cost of the StiffElas matrix assembly versus nq/ngs, with the OptV2 Matlab/Octave
codes (columns 3,4) and with FreeFEM++ (column 5) : time in seconds (top value) and speedup (bottom
value). The speedup reference is 0OptV2 Octave version.
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