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Suitable

domain
decomposi

t)

CPU architecture
tion

v

64/64 2.19 6.55  34.2 2D Vector
8192/1024 1004 7537 98 13 3D_A Opteron (Barcelona)
1024/256 217 1024 85 21 3D_A Opteron (Shanghai)
8192/512 1416 8192  27.7 17 1D or 2D Opteron (Interlagos)
1536/768 254 1843 3.3 14 3D_A Xeon (Woodcrest)
864/144 351 1013 244 35 3D A Xeon (Westmere)
23616/2952 10423 510.11  35.3 20 3D_A Xeon (Sandy Bridge)
1024/256 208 1024 8.1 21 3D B SPARC64VII
262144/3276  914.12 419430 27.9 22 3D_B SPARC64 VIIIfx

8
76800/4800 23459 113541 489 21 3D_B SPARC64 IXfx
1344/672 538 2527 80 21 3D_B POWER6
60/1 0049 101 400 R 3D_A Knights Corner
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o FIFAEGHFIETTRIZETE) (cannot
sustain large space domain and global
operations on it.

ALyRFIE I RIFRENZSNERT—)L

s $E15 73 El : cannot work when particles
are distributed non-uniformly.

» ENRYFEIE S ZEl: also has pitfalls for
particles populating a small subdomain
too densely.
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Adaptive Block Technique [Fujimoto, JCP, 2011]

Base-level cells In the entire domain are sorted in an
appropriate order:

» That i1s similar to Morton order,

» So that the block surface is as
small as possible,

» Especially in the central current

sheet, the surface must be small.
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Domain decomposition with Morton ordering method

By using the Morton ordering method (one of
the space-filling curves) neighboring cells are
related in order

*And by dividing the order so that the same
number of cells is assigned to each sub-
domain, load balance is supposed to be
achieved. (blue case in the figure)

*However, in particle model, the load for
particle solver is dominant and it should be
taken into account
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