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A Blocked BSS Implementation for Sparse Matrix-vector
Multiplication and Its Performance Evaluation
on a High Thread Parallel Environment

TAKAHIRO KATAGIRIT! and MASAHIKO SATOT?

In this paper, we propose “Blocked BSS” method, which gives us high par-
allelism and cache affinity property to BSS method, which is a multicore im-
plementation based on Segmented Scan (SS) method. Performance evaluation
with a highly threaded environment by using the HITACHI SR16000/VL1 in-
dicates that: (1) maximum 63.5% speedup is established by using normalized
non-zero method to the simple row-decomposition method with Florida matrix
collection; (2) 48% speedup is established by using the proposed blocked BSS
to the original BSS with an artificial matrix which is set to a particular dense
row.
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Fig.1 The main kernel of BSS method.
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Fig.2 The main kernel of Blocked BSS method.
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Table 1 Details of the Florida university sparse matrix collection.
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wang4 26,068 177,196
ecl32 51,993 380,415
sme3Da 12,504 874,887 Structural
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A= (ai;),(i,j=1,2,...,N)
if ((¢ =j).and.(i.ne.N/2)) then #NonZero = 1.
if (i = N/2) then #NonZero = N.
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Fig.3 Performance evaluation results with the Florida university sparse matrix collection. The
execution on 128 threads is SMT execution.
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Fig.4 Performance evaluation results with an artificial matrix. The execution on 128 threads is
SMT execution.
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Fig.5 Figures with averaged values based on the number of non-zero elements per row for 22 kinds
of the Florida university sparse matrix collection. The matrices are unsymmetric.

000000000 00oDOoooDOoooooog Vol 4 No.o3 1-8 (May 2011)

e JO0UI0DOOOIDDOOODDO I0D3OOODOUODOOODOOUIODDODOO
e JO0UIDOODOOOOOUDOLOOOOOUDOODOUDODOUDLOUODOODOODU200
og
gobbe400D0OO0OO0O0DOOOODODOOODOIDOOOODOOOODOOO T
gooooooOooooooboooOooooooooooboOoOoOobD v2p00oOoOoOoDOO
oooooooboog
4.6 DO00O0OOODOOOOOOO
GFLOPSOOCOOOOOD 200000000000 6000
e 67.6GFLOPSOU2000000O00OOOO
— 0000 torsol
— N[O 116,1580 NNZ0O 8,516,500
— 1000000073.30
e 62.8GFLOPSOUIODOOODOOO
— 0000 xenon2
— NO 157,4640 NNZO 3,866,688
— 100000002450
000000 200000 0Otorsol OO 907 KbyteDxenon2 00 1.2MByte DO OO0
goodb 000000000 L20000004MByteDO0O0OODO0OOxenon2 00
gobooobooobooobooooboooooo n1oooobooooooooOoboo
goboo0o0oboo0oobo0oooboodDb tersol DO0ODOOOODO100D0OO0O0ODO
gooooooobooooooobo0ooboOooobooobooboOooOobDbOooDOooDoOO
goooooooooooOoooboOobOOOoO0l10ooooo0oooD «.O00ODODOO
ooob0LooooooooooobooooooooooooooooDoooooooDooOoo

5. 0 0004

SpMxV O SSOOO00OOOO GPUOOOOOOOOOOOOOOOOOOOODO 10)
000000000000000000000 SSO0000000000XabelibOO0OO
O0”00000o0oo

CPUD SSOOOOOOO0OOOO 6)0 Cray Y-MP CO000000000000O0
00 CPUOD SSOO0OOOOOODODODOODOODOODO U70DO00O0D0O0 SSO0OO
000 CPUODOODOODOSSOOODOOOOOOO

(© 2011 Information Processing Society of Japan



7T 000-00000000000000 BSSOOOOOOooOOoooooooooo

- . Y
\ X
'\\ - »
. =
RS
\ 't b h
A
R Y q
N )
... L
N
X Ny
N

(a) torsol (b) xenon2

06 O0O0OOUOOOOOOOOO
Fig. 6 Distributions for non-zero elements of the matrices which establish high performance.
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