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Many Colors ... Trade-Off

« Fast convergence according to iteration number
— S.Doi et al.

« Smaller vector length
— FLOPS rate decreases.

* Hybrid is much more sensitive to color number
— + Synchronization overhead of OpenMP
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Hybrid is much more sensitive
to color numbers !

due to synchronization overhead of OpenMP

do iv= 1, NCOLORS

!Somp parallel do private (iv0,j,iS,iE,i,k,kk etc.)
s do ip= 1, PEsmpTOT
SMP iv0= STACKmc (PEsmpTOT* (iv-1)+ip- 1)
para"e| do.j= 1, NLhyp(iv? | |

1S= INL (npLX1* (iv-1)+PEsmpTOT* (j-1) +tip-1)

iE= INL (npLX1* (iv-1)+PEsmpTOT* (j-1)+ip )

'CDIR NODEP
@ do i= iv0+l, ivO+iE-iS
k= i+iS - 1ivO
Vectorized kk= IAL(k)
(Important Computations)

» @ enddo
enddo

s ‘ enddo
enddo
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SAIl (Sparse Approximate Inverse)
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SAIl (Sparse Approximate Inverse)
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SAIl (Sparse Approximate Inverse)
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AMR (Adaptive Mesh Refinement)
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AMR (§5)
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Supersonic Flow around a Sphere

M=1.40 Uniform Flow, Ideal Gas, Re=106
4 PE cases (tetrahedron only)

leiimi?iefi; G:rid 1- Lev. Adapted 2- Lev. Adapted

before DRAMA before DRAMA before DRAMA
PEO 137 - 793 652 3834 2527
PE1 137 - 696 650 2769 2526
PE2 136 - 668 652 2703 2522

PE3 136 - 448 651 1390 2524
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Structured Grids for FDM

Parallel volume rendering for a regular dataset (Tokyo scenario
earthquake simulation, Data courtesy of Prof. Takashi Furumura,
ERI/University of Tokyo)
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Unstructured Grids for FEM

Hybrid of tetrahedra, hexahedra, prisms, etc.

Hierarchical

Higher order elements
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Parallel  visualization images for the  unstructured
magnetohydrodynamic simulation datasets: Parallel surface
rendering image (left); Parallel volume rendering image (right)
(Data courtesy of Dr. H. Matsui, University of Chicago )




Particle Data for DEM

Parallel surface rendering image for displaying large number of
particles (Data courtesy of Dr. Daisuke Nishiura, Doshisha
University)
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