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Research and implementation of the GPU-based LCS 

algorithm acceleration mechanism 

ZHANG Chang-zhi, MU Cheng, HUANG Xiao-hong, MA Yan  

(Network Information Center, Institute of Networking Technology,  

Beijing University of Posts and Telecommunications, Beijing 100876, China) 

Abstract: The LCS algorithm used in protocol feature recognition is a string matching algorithm to extract the longest 

string of continuous public substring. However, through theoretical analysis and some experimental situation, it can be 

seen that this process is a time complexity of higher computing process. If the input data packet is relatively large, the 

running time will be very long. To this end, the size and number of input packets have to be controled, which severely 

limits the size of the sample set. A GPU based method for accelerating the LCS algorithm was proposed. The CUDA plat-

form was built and dedoyed and the parallel of LCS algorithm was researched on this platform. By the parallel study of 

LCS algorithm on the CUDA, the operation speed of the LCS is effectively enhanced. Highly competitive experimental 

results show that the LCS algorithm in the GPU is more effective and efficient than that in the CPU. 
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2.1  ���� 

v CUDA��������M� 2�LM�host

�5 device�!Host���v CPU��z�LM�

� device ���v GPU ��z�LM!Device �

������kernel�!Device�%��� CPU(host)

�ªÂÃ����m���34���.È^�¹

KI���!�� GPU ������I���Á

� ! 1cycle�� CPU®¯K! 1 000cycle

[3]
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%� host�»"�E��#$�â§ðþ��

%3`�&"þ'()�z device����*�$

&" host���"��+þ��%3`¶,�\-
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2.2  ���� 

.�/���\�
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� 1  CPU� GPU� !"#$ 

//012I34 

__host__ , 5 , __device__ 5  __global__, 

__constant__, __texture__ 

__global__ void kernelOne(5)   //%

67� 

float handyFunction(5)    //A%7� 

main(){ 

cudaMalloc(&d_GlblVarPtr, bytes )    

cudaMemCpy(d_GlblVarPtr, h_Gl5)   

kernelOne<<<execution configura-

tion>>>( args… ); //8�%67� 

cudaMemCpy(h_GlblVarPtr, 5);        

} 

__global__ void kernelOne(type args, 5){  

__local__, __shared__         

} 

float handyFunction(int inVar5){  }
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 h a n g 0 a n 

0 0 0 0 0 1 0 0 

9 0 0 0 0 0 0 0 

n 0 0 1 0 0 0 1 

g 0 0 0 1 0 0 0 

z 0 0 0 0 0 0 0 

h 1 0 0 0 0 0 0 

a 0 1 0 0 0 1 0 

n 0 0 1 0 0 0 1 
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�fg¨���ÝK��EÌºY2ZF2I�

¨�ëìð=>*��^a�Ý?J_R¢�HI

5?äQ:;�ºF!k��2I maxZF=>`

�ÝKfg¨�� maxj ZFÝK¨*²��fg
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  h a n g 0 a n h 

 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 1 0 0 0 

9 0 0 0 0 0 0 0 0 0 

n 0 0 0 1 0 0 0 0 0 

g 0 0 0 0 2 0 0 0 0 

z 0 0 0 0 0 0 0 0 0 

h 0 1 0 0 0 0 0 0 0 

a 0 0 2 0 0 0 1 0 0 

n 0 0 0 3 0 0 0 2 0 
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@z�z�£� block` threadn§v 512���
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- 4�£� thread`���z�H�-!�� id

�op,-� tid=threadIdx.x+blockIdx.x*blockDim.x;
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GPU 5 CPU �%3tm���ÊIn§�v
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v��LCS5 smith waterman¦z¬­�¶�

^a�\�æRMç�Kè� 10 kéê�ëì��

íz^Á�vîïðî¤ïñ�ò!v�EMçK

èóU 1 M^���íz^Áv�ôéê!hv"

^ÁÉÅðè� 1/4�JK�ä�b!F^Á! 
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CD  �E    

Str1�F/k 3.31 15.1 56.6 103 150 

Str2�F/k 3.50 15.6 56.6 104 150 

CPUABGH/s 0.00 3.00 47.0 165 342 

GPUABGH/s 0.00 0.00 11.0 37 78 

/09 0.00 3.00 4.30 4.5 4.4 
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