MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2019,28(9):25-32 [doi: 10.15888/j.cnki.csa.007036] http://www.c-s-a.org.cn
O E RGBT TR . Tel: +86-10-62661041

= — 84 E S =T T

R ETFBINFHSTEMPENER
—H- /- N . @

AEFH TR MEREAL
HI9E5E, B Ry, SN, SiafE™, x>, 4 i
(P E B LN (S B, JE5 100190)
A(h E B R, JE5 100049)
J(hEBER E ARSI, A5 100049) )
WRIE#: 1% i, E-mail: xushun@sccas.cn '
B E: S ET 053] /1% (Lattice Quantum Chromo Dynamics, LQCD) & HEr 24l ﬁ&é}ﬁfﬁﬁ’%ﬁ&ﬂi‘?l‘ﬂ K HE
SEAR ELAE AR R v 507 . tHR A R GETH AN R Gk 22 IR L #02 A2, FRREZE D b, 3 TR 5 QCD
FEARJF B, SRR T AR BORAE R DAV SR R (A A A 3 R 5 L nT o 23 (R 3EAT SE RS A i il 4y, AT A 2
SR A 25 S DRI KA R A& s TSRO QCD BRI U A A B 2R O (I AR P U R RR R T S R A
SCEE RS B QCD éﬂ%&iﬁﬁ%ﬂﬂifﬁ?ﬂg%ﬂ‘]%i‘ﬁ}?, HEAT 7 LR I AT 43 My A BE A0 AL RO 78 3 T 4% 05
QCD 4K F ¥ blocking Fll even-odd ik, AT 1T 72T MPI #1 OpenMP FFEAT A, [FI B o040 £dh 8
R %Tiﬁgﬁﬁﬁﬁ.ﬁﬁiﬁ%ﬁﬁﬂ'ﬁ, FE T EAARITH RO TV R A SO O, T AT
S ST S 7 2. AU 23 AIAE Intel KNL ARV 2 5 4 v 501 x86_64 BAFIHEAT 1 MK /34, UESE T AH
(R CARAE Tt A 2851, FFREAT T AH R AT VSRR A A, e RN BIA 31 1 1728 A5 11 (R 41472 CPU #%).
KRR M SR ABN )5 TR, AR A IRERIN R MR L

SUARE R W3S, 5 VL B, D@ 18, X U AR AR 5 B G B 07 S LA 7 AR O BRI B ) R AR I AT S M R S R S N
F1,2019,28(9):25-32. http://www.c-s-a.org.cn/1003-3254/7036.html

Performance Optimizing for Large-Scale Lattice Quantum Chromodynamies of “Conﬁguration
Generating and Glueball Measurement

TIAN Ying-Qi'?, BI Yu-Jiang’, HE Yu-Qing'’, MA Yun-Heng’, LIU Zhao-Feng®’, XU Shun'

'(Computer Network Information Center, Chinese Academy of Sciences, Beijing 100190, China)

*(University of Chinese Academy of Sciences, Beijing 100049, China) .

*(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Lattice Quantum Chromo Dynamics (LQCD) is a non-perturbative method for the study of low-energy strong
interactions between quarks and glubns. The statistical and systematic uncertainties of the results from LQCD are in
principle all under control and can be reduced steadily. Based on LQCD theory, larger volume of lattice grids can
calculate physical processes in larger space. And one can divide the space more meticulously to obtain more accurate
results. Therefore, large system LQCD calculation is of great significance to the study of QCD theory, but is demanding
for higher program computing performance. In this work, the large-scale parallel analysis and performance optimization
of LQCD configuration generating and glueball measurement program are studied. Based on the blocking and even-odd
algorithms used in LQCD simulation, we design a parallel algorithm based on MPI and OpenMP, and design an optimized

data communication module. Aiming at the bottleneck of configuration file output, the solution of configuration file
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parallel output is put forward. The simulation programs are tested and analyzed on an Intel KNL platform and the x86_ 64

queues of “Tianhe 2” supercomputer. The results verify the effectiveness of the corresponding optimization measures, and

the efficiency of parallel simulation is also analyzed. The maximum size of the test is 1728 nodes (i.e. 41 472 CPU cores).

Key words: lattice quantum chromodynamics; parallel computation; configuration generation; glueball

measurement; performance optimization
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