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[Abstract] The traditional method for obtaining the transitiveclosure,of the graphs faces the large amount of
calculation and long calculation time.In order to improve the computing speed of the transitive closure algorithm for
dealing with large amounts of data, an Open Computing Language (OpenCL ) -based parallel algorithm for transitive
closure is proposed. The algorithm combines the characteristics fof algorithm-intensive computation and OpenCL
architecture, and uses the parallel submatrix multiplication and block matrix multiplication optimized by local memory
for parallel computing. The parallel submatrix multiplication“algorithm is used to optimize the computational steps,
improves the memory utilization of the Graphic Processing Unit (GPU) , and reduces the data acquisition delay. The
parallel block matrix multiplication algorithm is used\to implement matrix multiplication involving large amounts of
data, and improve the utilization of the GRPU. computing cores. The experimental results show that compared with the
sequential CPU-based algorithm, parallel algorithm based on Open Multi-Processing, and parallel algorithm based on
Compute Unified Device Architecture( CUDA ) , the proposed parallel transitive closure algorithm provides a 593.14
times, 208.62 times and 1.05 times speedup respectively on the NVIDIA GeForce GTX 1070 computing platform with
OpenCL architecture.
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7. end for

8.end for
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12. forj= 0to BLOCK_SIZE-1par-do

13. fork = 0to BLOCK_SIZE-1par-do

14. as(0,j,k) < B(0,],k), bs(0,j, k) < B(0,k, j)

15. end for

16. end for

17,/ FEFE e */

18. fora = aBegin to aEnd, b = bBegin to bEnd do

19.

20.

21.

22.

Pvalue = 0
fork = 0to BLOCK_SIZE par-do
Pvalue = Pvalue + as(ty, k) X bs(k, tx)
end for
23. a=a+ BLOCK SIZE,b=b+ BLOCK_SIZE
24. end for
25.C[c + wB x ty + tx] = Pvalue
26.for j = 0 to m—1 par-do

27.  fork = 0tom-Ipar-do
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28 B(0,j,k) < ¢(0,j,k)
29.  end for

30. end for

31.end for

end
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