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Optimization of Sparse Matrix-Vector Multiplication

by Auto Selecting Storage Schemes on GPU

Yuit KuBoTa' and DAISUKE TAKAHASHI'!

Sparse matrix vector multiplication is one of the most often used functions in
scientific and engineering computing] The storage schemes for sparse matrices
have been proposedd however[ each sparse matrices have an optimal storage
scheme[ In this paper[ we propose an auto-tuning algorithm of sparse matrix
vector multiplication by selecting storage schemes automatically on GPUO We
evaluated our algorithm using Conjugate Gradient solver(JAs a resultOwe found
that our algorithm was effective in many sparse matrices[]
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end for
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out =0
for ¢ = 0 to max do
if ptr(i] — 1+ id < ptr[i + 1] — 1 then
ind = ptr[i] — 1+ id
col = colind[ind] — 1
out = out + val[ind] X z[col]
else
break
end if
end for
y[permlid] — 1] = out
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for ¢ = 0 to max do
ind=mn X i+ id
col = colind[ind] — 1

out = out + vallind] X z[col]
end for

y[id] = out

04 JDSOOO0O0O0O0O0O0ODODOODOOOODO

goooooooooOoOoOoOOOODODOGPUCOOOOODOOOOOOOOOOOOO
gooobooooooooooooboooooooDl1ooooooooooooooobo
goobooooobooooboooooooboooobooooboooo

gobiboooooooooboooooboooooooboooobooboOoooDoOD
goboooooooobooooooooooooooooooooooboooooboboodao
JDSO0OO0000000000000000000000

3.3 ELLODO

ELLDELLPACK/ITPACKDDD7>I]I:II]EIEID nx k0000000000000 n
Oo0ooooooooooooskO000010000000000000000O0O0O0OO
ooo1o0o0oooooOO0OO00 kODOOOOCOOOOOOOOODDODODO 50 ELL
O000000000D0000000 ecolindO0O000000D0 100000000000
0000000000000 00O0Oeolindfind)—1000000000000000OO
goboooobooobooboooo

OOODOELLOODOOOOOOOOOOOOCOODOOOOOO0O0OELLOOOOOJDSO

06 ELLOOOOOOOOOOOOOOOOOOO

odoool1oooooooooooooo1obooobooobeonnoooOOOO
oobooo

ELLOOOO0 JDSO0000000000O0O0O0O0O0O0O0O0O000OOOGPUCOOO
gooobooooooooooobooooooobooooooooooooboobooooooDon
gooooooooooooobooooooobooooboobobOoOooooobobooooooo
000000oooooooo GgpUOOOOOODODODOOOOOOOOOOOOOOOO
ELLOOoO00ooogoooooooooooooobooboooooboooboobboooooboo
ELLOOO JDSOO0000 GPUOOOOOOOOOOOOOOOOO1I0000000
oboooobooooooboooooboooooooboooooobooooobobooooon

34 SS O O

SSO Segmented Scan0 0 0¥ 00 D00 O00O0O0OO0OOOOOOOOOOOOO
O000oO0o0o0oOooSSo00 cubA0U0OOOOO0OOOO0OOOOOOOOOOO
0000 SSO00000®0000000000000 SSO00000 SS0000nono
gooobooooooooooboooboobooobOoboOooboooOoboOoOoboooooDon
O000oo0oOoooSSOo000 1000000000000 ooooooooooooo
O000o000oo0o0ooO0oo T0 SSOO000O0O0O0OO0OOOOOOOOOOOO
0000000 40000000SSO00000000000DOO0O00OOO00OOO0O
O000000000C00000D0D index00D000CO0OO0O0OODODOOOOOO

(© 2010 Information Processing Society of Japan




gooooooood
IPSJ SIG Technical Report

N

4122»va|:412 index:
6 3 1 5 6]13]1]5 o1

07 00O A0 ssOOoooOo

o
=
ol|lo
o

counter = tnum/2
while counter > 0 do
if (index[id] >= counter)&&(index[id] < counter X 2) then
svallid — counter] = sval[id — counter] 4+ svallid]
svallid] = 0.0
end if
__syncthreads()
counter = counter/2
end while
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