[N s -~ S/
S 1t F A F
COMPUTER SCIENCE

ERE=RERZEREL CFD IEEaMIgT EHTikEE
PREE, =5, TSR ANEE, NS BRI, MERE AE

5|FEA

BrEe 2235, T8 PR, XS FRE)IL HERE, UE. EREFBIARZEEERT CFD IR R E T
FED] HENELE, 2022, 49(6): 99-107.

CHEN Xin, LI Fang, DING Hai-xin, SUN Wei-ze, LIU Xin, CHEN De-xun, YE Yue-jin, HE Xiang. Parallel
Optimization Method of Unstructured-grid Computing in CFD for Domestic Heterogeneous Many-core

Architecture[J]. Computer Science, 2022, 49(6): 99-107.

HESEEE (EERAXIME IE VEREEXE)

Similar articles recommended (Please use Firefox or IE to view the article)

BETFEFREEMERIIEE M D XIRERTRMNEE AR
Study on Preprocessing Algorithm for Partition Reconnection of Unstructured-grid Based on Domestic
Many-core Architecture

TEHAEIEE, 2022, 49(6): 73-80. https://doi.org/10.11896/jsjkx.210900045

OpenFoam S ERRIEAERAI MPI + OpenMP [REFHT75E
Hybrid MPI+OpenMP Parallel Method on Polyhedral Grid Generation in OpenFoam

EHAEEE, 2022, 49(3): 3-10. https://doi.org/10.11896/jsjkx.210700060

—ME A TR AR RO RE B IR T 5 A
Performance Skeleton Analysis Method Towards Component-based Parallel Applications

TENAEIEE, 2021, 48(6): 1-9. https://doi.org/10.11896/jsjkx.201200115

ETHEFER Floyd FTERRISCEIAILAL

Implementation and Optimization of Floyd Parallel Algorithm Based on Sunway Platform
THEHARIEE, 2021, 48(6): 34-40. https://doi.org/10.11896/jsjkx.201100051

(n k- B iBHE MBI T RERT St

Subnetwork Reliability of (n,k)-bubble-sort Networks

THEHRIEE, 2021, 48(4): 43-48. https://doi.org/10.11896/jsjkx.201100139


https://www.jsjkx.com/CN/Y2022/V49/I6/99
https://www.jsjkx.com/CN/Y2022/V49/I6/99
https://www.jsjkx.com/EN/Y2022/V49/I6/99
https://www.jsjkx.com/EN/Y2022/V49/I6/99
https://www.jsjkx.com/EN/Y2022/V49/I6/99
https://www.jsjkx.com/CN/Y2022/V49/I6/73
https://doi.org/10.11896/jsjkx.210400157
https://www.jsjkx.com/CN/Y2022/V49/I3/3
https://doi.org/10.11896/jsjkx.210400157
https://www.jsjkx.com/CN/Y2021/V48/I6/1
https://doi.org/10.11896/jsjkx.210400157
https://www.jsjkx.com/CN/Y2021/V48/I6/34
https://doi.org/10.11896/jsjkx.210400157
https://www.jsjkx.com/CN/Y2021/V48/I4/43
https://doi.org/10.11896/jsjkx.210400157

http: /www. jsjkx. com

4 A A 2
O tﬁlm sa;tg? DOI: 10. 11896/jsikx. 210400157

H [ E = R AR Z LA CFD EEMMBITEHITHRLE A%

o' ZF= F O Tk EER x| & BREYD ME#E @ F
1 ERBETELSFS TH L4 214000
2HERRGAHRELEFS W 4 621000

(ischen. xin@foxmail. com)

W OE OAPRKRHZIAE 20162018 FE A KA top500 HE T H L F — M E M4 H 125, 4 PFlops, At sk A 2 & )23
THZ SW26010 XA EE., BT CFDELMRMBHAAEELBN X AL L BRFEFNASE AEBMX G LT KM
FFA.FHCFDELMRABH A —ARE TABRBATENBHERICAER, AAS>XEED T F ARG T &
BL.AAE.RBT —HRBEEMER REHTREDEHITFEA T AT AR HIEE T IE L RE R E RG4S
MARKBEAIORFESROBERFTEFARRET —HATRLARARAENERTAERLT X . B ERTARNKAEL T
B Je T HEEBAEGEAFTRRBEIALINT A EFAKREFATHER, FIT KB HT. 46 CFD L MR
M it A AR AR AR L R IR T 4. 19 45,488 CPU R T 1. 245, 3 R 3] 62,4 773t FAx s 09 AT HAL, fe R 8
64.5% 09 AT E

KRR T IR A T S M AR AR AT AR BT S AL R M R A SH AT A

hEESES TP311

Parallel Optimization Method of Unstructured-grid Computing in CFD for Domestic
Heterogeneous Many-core Architecture
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Abstract Sunway Taihulight ranked first in the global supercomputer top 500 list 2016 — 2018 with a peak performance of
125. 4 PFlops. Its computing power is mainly attributed to the domestic SW26010 many-core RISC processor. CFD unstructured-
grid computing has always been a challenge for porting and optimizing in domestic many-core supercomputer, because of its com-
plex topology,serious discrete memory access problems,and strongly correlated linear equation solution. In order to give fully
play to the computing efficiency of domestic heterogeneous multi-core architecture, firstly,a data reconstruction model is proposed
to improve the locality and parallelism of data,and the data structure is more suitable for the characteristics of multi-core archi-
tecture. Secondly,aiming at the discrete memory access problem caused by the disorder of unstructured-grid data storage.a dis-
crete memory access optimization method based on prestorage of information relation is proposed, which transforms discrete
memory access into continuous memory access. Finally, the pipeline parallelism mechanism in core array is introduced to realize
many-core parallelism for solving linear equations with strong correlation. Experiments show that the overall performance of un-
structured-grid computing in CFD is improved by more than 4 times,and is 1. 2x faster than the general CPU. The computing
cores scale to 624 000,and the parallelism efficiency is maintained at 64.5%.
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Fig. 7 Pipeline parallelism in core group
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Table 2 Incoming flow conditions of Hifre engine
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Table 3 Incoming flow conditions of a scramjet combustor
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