ﬁ EasyChair Preprint

Ne 1121

Parallel Algorithm Optimization of Superviscosity
Factor on Heterogeneous Multicore Processors

Hongbo Chen, Xuezhong Qian, Lin Gan, Jingheng Xu and Xu Liu

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

June 8, 2019



'H— ﬁ *ﬂ, ﬁ}l: 3'_? '—3 7){ % DOI: *#kkxksx

Journal of Computer Research and Development HER)
T

B E R FEF A ZLER ERFHITEEMAK

BER T, BER, HE, REE D, Hg 02

TLBRY:, L9548 BT 214122
ExRHEBTELEG L, THE LW 214131
EHERE, JLET 100084

HAEE#E E-mail : 9992024760@yvip.qq.com

+ w o

Parallel Algorithm Optimization of Superviscosity Factor on Heterogeneous

Multicore Processors

CHEN Hongbo'**, QIAN Xuezhong?, GAN Lin >, XU Jingheng >3 ,LIU Xu!?

1. Jiangnan university, wuxi, 214122, China

2. National supercomputing center of wuxi, wuxi 214131, China
3. Tsinghua university, Beijing 100084, China

+ Corresponding author: E-mail: g992024760@vip.qg.com

Abstract: As a widely used earth simulation system, CESM provides an indispensable quantitative basis for the study
of earth system changes and the interaction of human activities. In reality, it relies on high performance computing
devices such as supercomputers, but there is still a low degree of parallelism in the process of transplanting CESM to
heterogeneous supercomputers. Therefore, in order to solve the problem that the finite difference algorithm in CESM
has a large amount of redundancy when SW26010 heterogeneous many-core processor reads the memory, different
optimization schemes are designed according to the functions of different data structures. As the core application of
CESM in high performance computer, the parallel performance of the algorithm has been improved significantly.
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Fig.1 SW26010 many-core processor architecture diagram
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type elem_state t

real (kind=real kind)
dp3d(np,np,nlev,timelevels,nete)

end type elem_state_t
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type derived state t

real (kind=real kind)
dpdiss_biharmonic(np,np,nlev,nete)
real (kind=real kind)

dpdiss_ave(np,np,nlev,nete)
end type derived state t

K=

type element t

type (derived state t) :: derived
type (elem_state t) :: state

end type element t
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