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B4 1. CPU N Intel Westmere E5690 2. AGHzOSNHE0) . REWNAEN 2. 67GHz, 12. 0GB. GPU
9 NVIDIA Tesla K40, Hir SM #0015, TAEH P K TAETHECH 1024, &4 SM A KIS T /R4
2048, BA SM R R EOE TAEHECH 16, A SM i KA 748 80 64KB, 4> SM o fie KA Hb A7
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B4 2. CPU N Intel Westmere E5690 2. AGHzONED) . RENAEN 2. 67GHz, 12. 0GB. GPU
i AMD Radeon HD5870, #%:0o ik 850MHz, &3k 1280 M HAFESER ; W AR R MR N 4. 8GHz I GD-
DR5, %84 1000MB, i & K 256 {ii.

B4 . Windows? 64 A7 #:4E &R 45 ; Visual Studio 2015 £ 1§ JF K 3855 17 7F R #4858 CUDA
Toolkit 8. 0, HHHZHF OpenCL 1. 2 5.
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14001 400 3 7 MRS , 5 PRI ILF L A s T TR THRLR CPU 1T R 4%, AT 24/ CPU R
OpenMP £% ., £ F NVIDIA GPU #) CUDA &% . # T AMD GPU A OpenCL £ 4 13 F NVIDIA
GPU 9 OpenCL &%, JFid 5 RGP [E] (£ 2).
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s OpenMP CUDA AMD OpenCL  NVIDIA OpenCL

100 X100 0. 006 0.003 0. 002 0.002 0.002
200X 200 0. 057 0.018 0.010 0.013 0.010
400400 0.461 0. 088 0. 066 0. 080 0. 055
600 X600 3. 182 0.583 0.228 0.228 0. 203
800X 800 8. 789 1. 598 0.517 0. 459 0.429

1 000X1 000 20. 362 3.695 1. 031 1.012 0. 898

1 400X1 400 57.796 10. 321 2.793 2.599 2.353
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OpenMP  CUDA AMD OpenCL  NVIDIA OpenCL M1 ML 2
1 100 X100 2. 00 3. 00 3. 00 3. 00 1. 50 1. 00
2 200 X200 3. 17 5.70 4. 38 5.70 1. 80 1. 00
3 400 X 400 5.24 6.99 5.76 8. 38 1. 60 1. 20
4 600 X600 5. 46 13. 96 13. 96 15. 67 2. 87 1.12
5 800 X 800 5.50 17.00 19. 15 20. 49 3.73 1. 21
6 1 000X1 000 5.51 19. 75 20. 12 22.67 4. 11 1.15
7 1 400X1 400 5. 60 20. 69 22.24 24.56 4. 39 1. 19
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AMatrix Multiplication Parallel Algorithm Based on

OpenCL on Heterogeneous Platforms

XIAO Han'*, XIAO Shi-yang®, LI Cai-lin’, ZHOU Qing-lei’

1. School of Information Science and Technology , Zhengzhou Normal University s Zhengzhou 450044 , China ;
2. School of Civil Engineering , Northeast Forestry University , Harbin 150040 , China ;
3. School of Civil and Architectural Engineering . Shandong University of Technology . Zibo, Shandong 255000, China;

4. School of Information Engineering s Zhengzhou University , Zhengzhou 450001, China

Abstract: Based on an analysis of the underlying hardware architecture of Open Computing Language
(OpenCL) platform, this paper optimizes the matrix multiplication algorithm from several different an-
gles, such as the data localization, the computing resource utilization ratio and the utilization ratio of the
memory bandwidth, and realizes the acceleration of matrix multiplication algorithm in OpenCL architec-
ture. The experimental data show that the matrix multiplication parallel algorithm based on OpenCL ar-
chitecture is more efficient than the single thread algorithm based on CPU, the multi-thread algorithm
based on Open Multi-Processing (OpenMP) and theparallel algorithm based on Compute Unified Device
Architecture (CUDA).

Key words: matrix multiplication; graphic processing unit (GPU); open computing language (OpenCL) ;

parallel algorithm
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