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Design and Implementation of Rule Processor Based on Heterogeneous Computing Platform
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Abstract Using dictionaries and their transformation rules is a common method. In recovering the secure string in the identity
authentication mechanism. Through the processing of the transformation rules,a large number of targeted new strings can be
quickly generated for verification. The rule processing process is complex,and has high requirements on processing performance
and system power consumption. The existing tools and research are processed based on software, which are difficult to meet the
needs of the actual recovery system. To this end,a rule processor technology based on heterogeneous computing platform was
proposed in this paper. For the first time, reconfigurable FPGA hardware is used to accelerate the process of rule processing. At
the same time,the ARM universal computing core is used to configure, manage and monitor the process of rule processing. It is
implemented on Xilinx Zynq XC7Z030 chip. The experimental results show that the performance of the rule processor based on
the hybrid architecture is 214 times higher than that of the rule processor based on ARM only. Typically,the performance of rule
processor is better than that of Intel i7-6700 CPU. Compared with NVIDIA GeForce GTX 1080 Ti GPU, the performance power
ratio of rule processor is 1. 4-2. 1 times higher,70 times higher than that of CPU, which effectively improves the speed and effi-
ciency of rule processing. The experimental data fully show that the speed and efficiency of rule processing can be effectively
solved by using hardware-accelerated rule processor based on heterogeneous computing platform,which can meet the actual engi-
neering requirements and provide a basis for the design of the whole secure string recovery system.
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Table 3 Performance comparison when dictionary length is 8
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