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[ Abstract] Sparse Matrix-Vector Multiplication (SpMV ) calculation in sparse’ mattix storage format is inefficient, and
the computing” results’ of, Blocked Row-Column ( BRC) storage format lack reproducibility and certainty. To solve the
problem , this paper, proposes, an improved Blocked Row-Column Plug( BRCP)/storage format. The BRCP storage format
adopts different two-dimensional blocking strategies,adaptively adjusts the blocking parameters according to the statistical
characteristics of the distribution of non-zero elements of each row in the matrix,and improves the parallelism of SpMV
on the GPU platform. A GPU kernel fuction based on fast segmented summation algorithm is designed to ensure the
certainty of calculation results and their reproducibility on/different GPU platforms. Experimental results show that the
BRCP storage format has high computational efficiency, which reduces the SpMV calculation error in the parallel

environment and improves the accuracy of PageRank ‘sorting compared to the BRC storage format.
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1. begin
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JE TN EN 45 R iR AT R A BOR AEE Y B
A B B 3k JE % A 2% A I A Tk, LR N R 45
B LY RE W B 7 , AT 1He SR R 235 2R W

B 4 JE/R T ASSC SpMV. A B 1 4 A HAT o
B — AT i1 o0 R i B AE AT oy B, S AE A B
AT 73 BORA, Bl ntk 0 A2 0 FIZkfe 1 9158
I R ARAL T I AR R M O 2R 2 AT, SEAE R B AT
TSR 25 R AR, B B g5 1 AR AT R T

g R m B g R rh, A0 gL 02k
FE LR SRR BT AN [A) = AR R 25 . R WAFETE
WG B0, I INZe e 2 AR 3 b | v Q7R S fEd 2
O HBEANTER T 0 s R Y iHA IR &R 2
LA S H ¥ HOt R4 R 7 I BT AR 0 i £
BLRBEA MG — X BAER AT . AR
hi BAT S et R AT 2 b R R AT R
TR 2 85 RS 25 52 B2, R AEAE 3 A SOl
3 APy AR HS 75T R — AT WA I 4% AT i R
5 R IARSRUER 2 Ve o B, i TR 28 &G 4R % o
RBZWAT Argr Pk i R ] B8 o OROIE 71 58 1% AT 1)
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AT RS ARE 3 A B H S 30 3 oA 20 1) ME 238 A o
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1. begin
2.1id = blockIdx. x #* blockDim. x + threadldx. x;
3.b_row =id % H;
4.fori=1:.rep do
5.¢cb=id / H;
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7.for j=0:T -1 do
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. begin

.id"= blockldx. x #* blockDim. x + threadldx. x;

“tid/= threadldx. x;

/ancld/= threadldx. x % 32;
space[ 1 0247 ;
.tmp =
. for offset =1 ;o0ffset < 32;o0ffset = = 2 do

1

2

3

4
5._A\share__
6

7

8.t=in;

9

.t + = warp. shfl_up(t,offset) ;

10. if laneld > = offset then

11.in =t;

12. space[ tid] =in;

13.if rowSeglen[id] > 0 then

14.in =tmp + /spaceftid i+ rowSegLen [id] - 1] —in;

15. atomicAdd (‘out + rowPerm[id],in) ;
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