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Abstract Reduction algorithm has wide application in scientific computing and image processing,and it is one of the
basic algorithms of parallel computing. Hence, it is significant to accelerate reduction algorithm. In order to fully exploit
the capability of GPU for general-purpose computing under heterogeneous processing platform, this paper proposed a
multi-level reduction optimization algorithm including inner-thread reduction, inner-work-group reduction and inter-
work-group reduction. Different from the traditional way of reduction algorithm optimization of putting more emphasis
on inner-work-group reduction, this paper proved that inner-thread reduction is the true bottleneck of reduction algo-
rithm. The experimental results demonstrate that the performance of proposed reduction algorithm has reached
3.91~15.93 and 2. 97~20. 24 times speedup respectively in AMD W8000 and NVIDIA Tesla K20M under different si-
zes of data set,compared with carefully optimized CPU version of OpenCV library. In NVIDIA Tesla K20M, compared
with CUDA version and OpenCL version of OpenCV library, the algorithm has reached 2. 25~5. 97 and 1. 25~1. 75
times speedup respectively. And compared with OpenCL version of OpenCV library in AMD W8000, the algorithm has
reached 1.24~5. 15 times speedup. This work not only realizes high performance of reduction algorithm on GPU plat-
form, but also reaches the portability of performance between different GPU computing platforms.
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Fig. 1 Underlying implementation of GPU reduction algorithm
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Fig. 2 Execution process of GPU reduction algorithm
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Output:dest(Length is 1)
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11. end if
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Input: sre(Original data) ,1Sum(local memory)
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