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i =  ScalLAPACK(Scalable Linear Algebra PACKage) £ 3 47 3+ f 8 # &, i A T 5 & X 4 4% 49 MIMD(Multiple Instruc-
tion, Multiple Data) 473 A& 72w A TA TEABRRAB AN FARERABRASF L., KM AT LU BT £ P, ScalL A-
PACK F ¥ eyl f25f R ABRERH G EAASHA A LA FTRM, 43T LR 2R AR TRBAEEZ LU F4T75
fig#2 AL 3L % (Parallel LU Factorization, PLF) , 2 LT fi ¥ # i R H S8 M KB, PLF sF R AR AR R E 5 R ey B 47 £
FA I, A EANA SR MAN R >R E > RL RS TH L. XA IRERRKBIIATFHRE, XFAH T LA A
CPU %k, LI A BI#H. £ 5 Intel 9320R 4 Z2 % VA A 8215 (Kunpeng) 920 4t 32 28 3R 3% F 3 47 Ml X, 2 W , Intel -+ & F 4%
A Intel MKL(Math Kernel Library) .Kunpeng F & T4 8 PLF $ok. s @A+ & % F R B ALAE ) o 42 40 K i 0 b A6 5 30,
Kunpeng -F & 89 K st A 2 F LA . £ NUMA it A2 fo 3 K A2 00 M 0L T L ARAL G 6931 S 80 5 2 D HLAE P 35 3% %) 4. 35% 48
b Intel %9 1. 38 %424 T 215% ; F MAE P35 5] 4. 24 % , 400t Intel F &89 1. 86 %3 A T 118% ; R A -F A 3] 4. 24% . 401k
Intel %5 1. 99% 8 A T 113%.
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LU Parallel Decomposition Optimization Algorithm Based on Kunpeng Processor
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Abstract Scalable linear algebra PACKage(ScaLAPACK) is a parallel computing package suitable for MIMD(multiple instruc-
tion, multiple data) parallel computers with distributed storage. It is widely used in parallel application program development
based on linear algebra operation. However,during the LU decomposition process,the routines in the ScalLAPACK library are not
communication optimal and do not take full advantage of the current parallel architecture. To solve the above problems,a parallel
LU factorization optimization algorithm(PLF) based on Kunpeng processor is proposed to achieve load balancing and adapt to do-
mestic Kunpeng environment. PLF processes the data of different partitions of different processes differently. PLF allocates part
of the data of each process to the root process for calculation. After the calculation is completed,the root process spreads the data
back to each sub-process,which helps to fully utilize CPU resources and achieve load balancing. Tests are performed on single-
node Intel 9320R processors and Kunpeng 920 processors. Intel MKL (Math Kernel Library) is used on the Intel platform,and
PLF algorithm is used on the Kunpeng platform. After comparing the performance of solving equations of different scales on two

platforms,it is found that the performance of solving equations on Kunpeng platform has a significant advantage compared with
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Intel platform. In the case of NUMA process and single thread, the optimized computing efficiency reaches 4. 35% on a small

scale on average,which is 215 % higher than Intel’s 1. 38 %. The average size of the medium scale reaches 4. 24 % , compared with

1. 86 % of Intel platform,an increase of 118 %. The large-scale average reaches 4. 24 % ,compared to Intel’s 1. 99% ,an increase of

113%.
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