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Performance optimization of stencil computation
on ARM64 multi-core microprocessor

FENG Lu-xia, LI Chun-jiang, HUANG Ya-bin
(College of Computer,National University of Defense Technology,Changsha 410073 ,China)

Abstract ; Stencil computation is a class of important calculation kernels widely used in the field ran-
ging from image and video processing to large-scale scientific and engineering simulation and calculation.
However, the evaluation of stencil computation on the ARM64 high-performance processor is rare. Ac-
cording to the features of AM-CC X-GENE2 and Phytium FT-1500A, we design an optimization method
based on two-dimension bound, which reduces the parallelism overheads of thread scheduling, and in-
creases the Cache hit rate by the thread-CPU bound and thread-data-block bound. Experimental results
show that this method can improve the performance of the stencil calculation on ARME64 architecture,
and the results of our kernel demonstrate the good scalability on the two ARM64 multi-core micropro-
cessor platforms.
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Figure 3 Parallelism results that stencil

=

2D 3D
b FT-1500A

computation threads bind CPU

B3 M ELRE S CPU 455¢E I 4T 1L 3UR
5.2.2 ZKEBLHHRERFTHAR

AR LS CPU 4@ iy w Fh 5 k17 1
DT b 26 A% 5 Bos B 99 € ff 2D-5P #1455
MIPERESR T 1 AR5 BUE P gk 5 X 2D-5P AR
THE SR E 4 s 4 AMCC X-Gene2 I, 7E
1-1 BEUFD 1-2 A2 b kAT 2o i 5 8cds T g 5 i
WAk 1,03 F1 1. 055 78 FT-1500A b, 7E 1-1
BT 1-4 B B R AT 2R 5 B0 B 48 e 1 hn ik
o435k 1,07 F1 1. 03,
5.2.3 WA ARM64 % A4 22 5% -F & o9 A3t
T o R4

AL RN R AR A E N R R S
LA 0 TE AR (A BRAILEIO 3 KB T EL R S



B A L T 1) ARMG64 R 20 42 Ak 20 85 A9 AR I 385 1 R DG AL F 5 833

BORYBER  Og0EHd

300 ‘

£ 2065 o —

255+ ——
“1-17 “1-2"

a AMCC X-Gene2
WORIBEHUE  OYRE R

395
390
7385

=375
=370

35365
5360
<355

350

“1-1" “1-4”
b FT-1500A

Figure 4 Result that 2D-5P stencil computation
threads bind data block

Bl 4 2D-5P #EAR TR LR S HE P40 E R
PERE 2 BT . ASCERXE 2D-5P BEAR IR 1-
1A 3 LA B A AR X R R A 19 30 B 48 7 1
L0 AMCC X-Gene2 1 FT-1500A - & i
13 7Ry sl . 45 RN 5 s fE i R SR iF
N e N R e = B OB S R e i R TRy ey Ve
Z ML TE . Rl 5 T 4R 8 E DAk O vk
1E ARM 64 £ 300 Z2 K2 Ak B 2 1 3 B 1 By 19

CIE/N 3 E
320
300
280 ;ﬂ
7 e
£ 260
S 240 ‘//V
= 220
£ 500 ,._7/
ﬁ 180
A 160
140 ¥
120
100 ‘ : -
2 3 4 5 6 7 8
——C1-17 == 117 SRRl
a AMCC X-Gene2
410
o :
AL -
[0}
£310 -
= %%
<250
£ =
H
~ 190 -
10— %
150 : : :
2 4 3 16
—— “1-17 - “1-17 HRRGEE

b FT-1500A
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