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Computational Efficiency of Thermo-Elasto-Viscoplastic Damage and
Contact Analyses by Domain/Boundary Decomposition Method
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E 1 FLOPs results for solution algorithms, noDBD and w-v-u

Soluti D in/B dary FLOPs: FLOPs:

Algorithm (Range k) Decomposition Substitution

noDBD | Q - Ni+a x fi(D,,B,) Ny x  fu(D,,B,)
Q® Lo, N 1L x D08 DP+DP+Ny  x f(D,B

QW | Ny+1Lo Ng+ Ny Ny x (DB [Ny x (D + D)+ Ny < fi(D.B)

W-v-u

I - Ny x A(D) NigxDy+ Ny < fi(D)

Ic - Nig+a x  fi(D,) Ny X £(D,)

1% 2 Finite element model of 3D rectangular
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E 2 FLOPs results for 3D rectangular model

Solution | Domain/ |Domain | Contact Size of Matrix No. of Calculations Total GFLOPs
‘ Nodes | Elements
Algorithn|Boundary | Type |Boundary D.0.F. H.B.W. | Decomp. Substi. Deconn. Substi. Total Percent.
u(noDBED) Q TEPD Q 445,511 400,000 1,336,533 3,372 25,000 40,000 379,170,934, 89 540,025, 77 379,710,960, 66| 100.0000
'’ TE Jiy 401,071 380,000 1,203,213 3,372 1 13,345 13,651.39 1682,171.72 175,823.11 0.0463
folS TEFD Jiy 45,551 40,000 136,653 1,392 5.000| 16,765,000 1,314,006, 81 9,513, 829,61 10.827,8095.43 2.8516
w-y-u T, 1,111 1,000 3,333 5,000 160, 000 61,709, 87 2,665.87 G4,375.74 0.0170
Te ] g 2 24 25,000 40,000 0,12 0.03 0.15 0.0000
Total - - 447,741 401,002 - - - - 1,389, 367.19 9,678, 727.23 11,068,094 42 2.9149
Q' TE Jay 401,071 360,000 1,203,213 3,372 1 13,345 13,661,339 162,171.72 175,823.11 0.0463
a'? TEPD Jiy 45,551 40,000 136,653 1,392 5.000| 16,765,000 1,314,005, 81 9,513, 889,61 10,827,895, 43 2.8516
T, 1,1m 1,000 3,333 25,000 40, 000 308,549, 368 GEE. 47 309,215.83 0.0814
v-u-u p
I 8] 4 1 12 20,001| 6,693,333 0.01 14,01 14,02 0.0000
T.“ O 4 1 12 25,000| @3, 365,000 0.01 17.51 17.52 0.0000
Total - - 447,741 401,002 - - - - 1,636, 206, 59 9,676, 758, 31 11,312,965.90 2.9784
Q TEPD Jiy 445,511 400,000 1,336,533 3.372 5.000 160, 000 75,834, 186.98 2,160,103.08 77.994,290.06 20.5404
w-u T: O g 2 24 25,000 40, 000 0.1z 0.03 0.15 0.0000
Total — — 445,519| 400,002 — — — — 75,834, 187.09 2,160,103.11 77,994,290, 21 20,5404
o TE (8] 401,071 360,000 1,203,213 3.372 20.001| 66,693,333 273,041,398.50 810,473,773.44] 1,083,515,171.94| 285.3526
v Q- TEFD 8] 45, 551 40,000 136,653 1,392| 25.000( 83,365,000 6,570,029.07 47,308, 404,87 53,878, 433.93 14,1893
T 1,111 1,000 3,333 25,000 40,000 308,549, 36 BB, 47 309,215,835 0.0814
Total — — 447,733 401,000 — — — — 274,819,976, 93 B&Y, 782,844, 77| 1,137,702,821.70| 299.6234
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