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Accelerated computation of ocean models using a domestically-produced

high-performance computing cluster
Zhou Weit, Wu Bingcheng?, Yang Yang?, Hu zhiping?, Chen Sheng?, Li Yineng!
(1. South China Sea Institute of Oceanology Chinese Academy of Sciences, Guangzhou, 510301, China ;2.
Huawei Technologies Co., Ltd, Shenzhen, 518129, China)
Abstract: In the 21st century, marine science research has become a focal point of global
attention, particularly in the realms of national security, resource conservation, and disaster
prevention and mitigation. High-performance computing clusters have emerged as indispensable
tools in this field. The South China Sea Institute of Oceanology, Chinese Academy of Sciences, is
one of the largest comprehensive marine research institutions in China, with a focus on the
multi-level interactions in tropical marginal seas and their impact on the environment and

resources. To address critical needs such as climate change forecasting and marine environmental



protection, the institute has adopted a high-performance computing cluster provided by Huawei,
based on Kunpeng technology. This solution has not only met the application requirements for
marine forecasting and scientific exploration but has also significantly improved the
computational efficiency and accuracy of the models. This achievement marks the successful
application of domestic high-performance computing technology in China's marine science sector,
providing robust technical support for future marine research and applications, and further
propelling China’s frontier research in marine science and high-performance computing.
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55 FERE AT T T AUINAAR JE ML R SIS AZHIL 7 B [RIBI FUIT A, M) 32 8L e AT 11 3
(X (¥17K B 3 B K R A o
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DL S A M N ST AR BT e 33X g K R AR At A R A 17 v B ) RS MR A AT 4

FEM RS SE 45T, ROMS #ECR ] 7 =R E RSN, S kT 6684 J7. X
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(R FE B0 5 A 2 3052 K, X AE KBRS H B AR AN AT 21
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3) bind-to numa ¥ B &AL

ROMS X A 777 56 Al N A7 25 B A T PR K, TR, U1 i AR A% 64 121817
rank 351 7 B 205 SR F numa b, R SR SRS N A7 22 i@ 1 B KB
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mpirun -hostfile $HOSTFILE --mca plm_rsh_agent /opt/batch/agent/tools/dstart -mca pml
ucx -x UCX_NET_DEVICES=mIx5_0:1 -mca btl *vader,tcp,openib,uct -x UCX_TLS=self,sm,rc
-X PATH -x LD_LIBRARY_PATH --bind-to numa -x OMP_NUM_THREADS=1 -np 256 -N
64 ./romsM ocean_cold_start.in
4) BRgPEAS K jemalloc WAFALAL
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EAG. B, SEIEREIRTT 20%.

Xof 82 FRATE e e 126 B T

FFLAGS := -frepack-arrays -fvectorize -funroll-loops -mllvm -unroll-indirect-loads=true
-mcpu=tsv110 -mllvm -prefetch-loop-depth=3 -mllvm -min-prefetch-stride=4 -mllvm
-prefetch-distance=1600 -fstack-arrays -ljemalloc -Istringlib -WI,--wrap=memcpy
-WI,--wrap=memset
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o k=1,Asize(3)
o j=1,Asize(2)
do i=1,Asize(l)
Asend( (k-1)*Asize(2)*Asize(l) + (j-1)*=Asize(l) + i) = A(i,i.k)
end do

nd do
nd do
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FCFFLAGS = -Ofast -march=armv8.2-a -fdefault-real-8 -Mflushz
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T R N R T B INIAI 2, TR SRS & K NAFIETE LS, PEREIRTTZ) 20%

mpirun --allow-run-as-root --mca plm_rsh_agent /opt/batch/agent/tools/dstart -hostfile
$HOSTFILE -bind-to socket -x PATH -x LD_LIBRARY_PATH -x OMP_NUM_THREADS=1
-np 1032 -N 104 ./hycom
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F=1 HRIBEE+ROCE P& +0ceanStor VAR TFIEME T IEsEXTEL R

CPU WaE CPU%L IBfTEE (s PEREXT E
Intel E5-2680 V4 10 255 13200 100%
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FFLAGS := -mno-fcmla -fconvert=big-endian -O3 -mcpu=tsv110 -Hx,54,0x08 -flto=full
-fuse-ld=Ild -Hx,54,0x800 -Mx,54,0x1000 -mllvm -alias-set-saturation-threshold=10000 -mllvm
-licm-disable-gep-const-hoist=true = -mllvm  -Isr-enable-gep-const-erase-limit=1  -Istringlib
-WI,--wrap=memcpy -WI,--wrap=memset

CFLAGS = -std=gnu99 -03 -mcpu=tsv110 -fuse-1d=IId -mllvm
-alias-set-saturation-threshold=10000  -mllvm  -licm-disable-gep-const-hoist=true  -mllvm

-Isr-enable-gep-const-erase-limit=1

LDFLAGS = $(LDFLAGS) -fuse-ld=Ild
-L/bisheng-HPC/lizekun/CESM/CESM_LLVM/dependence/OPENBLAS/lib -lopenblas
-mcpu=tsv110 -WI,--mllvm="-licm-disable-gep-const-hoist=true"

-WI,--mllvm="-Isr-enable-gep-const-erase-limit=1"
-WI,--mllvm="-alias-set-saturation-threshold=10000"
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