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Abstract

The particle method is a fluid simulation method. It is widely used in
physical simulations such as fluid analysis ,structural analysis ,collision
analysis and so on. On the other hand, the calculation cost is increase, the
simulation scale increased and the accuracy became higher. Therefore,
It exposes a high degree of parallelism and has already been successfully
ported to GPU. In the SPH method which is a particle methods, Parti-
cles interact only between particle within a cutoff range. The neighboring
particles have to be searched every time step. As the number of parti-
cles increases, the neighboring particles search cost is increased. Verlet
List method is an efficient search method. In this method, all particles
have neighboring lists to store neighboring particle indices. Neighboring
particles search is made efficient by referring only to this list in neigh-
boring particles search. However, In the SPH method, the number of
neighboring particles increase since the method simulate for compressible
fluid. Therefore, using the Verlet List method, The access in construct-
ing and referring to the neighbor list is increased. Moreover, it is hard
to previously allocate a sufficient memory for neighboring lists. because
it can not predict the size of the entire list size, In this paper, We im-
plemented SPH-Based fluid simulations adopting the Verlet list method
on the GPU by dynamically allocating the memory for neighboring lists.
And optimize the data accesses when calculate list sizes, build lists and
reffer lists by data layout optimization. As a result, overall execution
time is reduced compared with the conventional method.
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gobobobobobbooooooooboboboobobbbodooooooboo
OO0000DbO0b0Oob00ooboobobobObDamBreak DO OOOO
gobbobobbboodgooooobboobobbooooooooobooo
gbbouogdbbuodgbbbooobbooobbooobboboooobn
gobbbobobodoguooogobobobobbbooggooooboo
O DamBreak OO0 DO OO0O0O0OO0OOOODOOODOOOOOOOOODOO
0000000000000 00Db0Db0DbO0ODb0ODbODO Selidsh O
OO0O0DbO00O0o0bOobDOobobOobDdbDsoidsoooooooon
shUllbbudbbugbboobbuoogbbooboooobbgd
gobbbbbbououooooobbobbbouooooooobbobo
goboboogobbobooooon

O 5.4: Dambreak 000000000 (O)
gboobobodo bDoobogo

gobbooogboo 17.6 2.2
goboogo - 26.4
gooobog 74.3 65.0
goo 12.0 9.0
goboogd 103.9 102.6

O 5.5: SolidsDODOODOOOOO (O)
gobboooob bOoboboood

gbobobooogboo 57.0 6.9
goboooog - 25.8
goobog 350.5 223.6
goo 38.7 28.2
gboobon 458.2 323.5

Oood200000 WaveMake2D,WavelrregJ 30 0 0O 0O 0O Wave-
MakeODOODOODOODOOODODOOODODOODODODODODODOOOOOOO
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gobboboobbbouuoooooooboobobbuooooobobo
gobboboobobbooooooooobbobbbooooooooboboo
gobbbbobbuouoooobobbobbouooooooobbbo
goboboboboboboooooooobbbobbuodoooooooboo
gobbbobbbououooooobbobbbouoooooobbbo
gobobbobbbodoooooobboobbboooooooooboo
gobbbobbbouuooooobbbbbbuodoooooobobo
gobooggoobobbobbbbbobooddoouoooobobooo
OO000000OOFeatingODODOODODODOODOODODOOOODOO
O0O00bD00bOU FleatingOD DODDOOODOOODOODOODOO
gobbbbobbbbbddooooouoooooooobobbo
gboboboogoobobooooobon

5.2 GPUOOODDOOO0ODODOOOODDOOOOO

04200000 1200000 GPULOOODOOODOODO 20000
goobooogoboboooooon

O00O0 10 GPU Tesla K20c O Kepler DO OO OO0 ODOOO
20 GPU GeForce GTX980 0 Maxwell DD O OO OOOOODOODOODO
Maxwell Kepler U0 OO DOOD0O0OOOO0OOOOOOOODOODOOOO
gobbobbbodoooooobobboobboddoooooooboo
gobbobobbbouuooooobbboobbobuodoooooobbo
gobooboobbobobogbuogbooboobooboobo
ooboGgpUOOODOOOOODOODOODOOODOOOODOODO
gobobobooboboboodgoooobbobbboodooooooboo
gbobobouoooon

53 UUbobnooooobobbbdd

oboobboobooboboobbooboobboobboon
goboboobobbooduuooooooob200000000boo
obodobbooboobbooboooboobbooboboobd
gobboobbbodoooooobboobbbouooooooboboo
goboboooobobbooooboboboooobbobooon
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6 UUOooooboono

OboO0OoooOo0oOooooooooooooboboooogg,SpHO
OOoo0o00ooo0o0ooboobobobOobOobo GptOOobOOOOO
gbobbboood,gogobb,buooobobbbuooooobn
goboboboobbouooooogobooobbuooooooboboo
O0000000000O DualSPHysiesDOOOOOOOOODOOOOO
goboboboobboodoooooooobouooooooooboo
gobbbbbbouooooooobbbbbboooooooobbbo
gbooboooobboood

gobbbobbbbooooooobbbbbbboodoooooad
000 ReO0OUODOODOODODODODOODOODODLDODODOD
Oooooboooooobb ReOOOODOODOOODOOODDOO
goboboboobboooooobbbobbouooooooboboo
Oo0o0ooooooooobo0oOoooooooobboGgpvOOoDOOO
gboboboooobboooobobon

23
U

U
oooobooooobooon



HEN
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