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Advances in Hardware



Performance Development
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fﬂT-itan, Oak Ridge Nati ' .

20+Petaflo

299,008 cores@pteron and 18,600 NVIDIA GPUs
>20,000,000,000,000,000 floating point operations per second
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Engineering Simulation
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Large 3D finite element problems

Mesh Subdivision Number of Equations
10 x 10 x 10 12,580
20x 20 x 20 98,360
40 x 40 x 40 777,520
80 x80 x 80 6,182,240

100 x 100 x 100 12,059,800

400 x 400 x 400 768,959,200

440 x 440 x 440 1,023,368,720
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Tomography 4000 x 4000 x 40@fxels = 101 to 10 dof




ParaFEM General Purpose Parallel FE

Fifth Edition
Programming the
Finite Element Method

I. M. Smith, D. V. Griffiths and L. Margetts

' Fortran + MPI

" Open source engineering package

- ~64,000 cores

'~ >1 billion degrees of freedom

" Similar functionality to Ansys, Abaqus
' Used for teaching and research

- 750+ registered on website

- ~1000 citations of text book

" http://parafem.org.uk

" http://www.amazon.com/Programmin

g-Finite-Element-Method-
Smith/dp/1119973341



Time for one solution stepelastoplasticity

Mesh (equations) Processes Time(secs
12,059,800 16 486
32 256
64 140
128 83
768,959,200 1024 2721
2048 1213
4096 662
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Time for one solution step transient thermal
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Monte Carlo Simulation









