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摘要： 在处理器可靠性研究中,为在容错机制部署与容错开销之间达到较好的平衡,提出一个利用冗余核进行检测

代码计算任务的多处理器片上系统(MPSoC)故障检测方法。该方法利用多核系统天然的冗余特性,将用于进行故障

检测的冗余代码中的大部分计算任务转移到冗余核中进行,检测软件控制流的正确性和数据的一致性,实现MPSoC的
故障检测。所提方法无需添加额外硬件,通过指令级的冗余进行故障检测,可满足系统可靠性需求,同时又能减少面积

开销,在性能方面和花销上做到有效的权衡。在一个MPSoC上对所提方法进行验证实验,通过故障注入,运行多个基

准程序进行有效性验证,并将所提方法与几种具有代表性的软件检测硬件故障方法故障检测能力、面积、内存以及

性能花销等方面进行比较,实验结果证明所提方法有效且能够在性能和花销之间取得较好的权衡。
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Fault detection approach for MPSoC by redundancy core
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Abstract: For a better trade-off between fault-tolerance mechanism and fault-tolerance overhead in 
processor reliability research, a fault detection approach for Multi-Processor System-on-Chip (MPSoC) 
that placed the calculation task of detecting code on redundancy core was proposed in this paper. The 
approach achieved MPSoC failure detection by placing the calculation and comparison parts of detecting 
code on redundancy core. The technique required no additional hardware modification, and shortened 
the design cycle while reducing performance and memory overheads. The verification experiment was 
implemented on a MPSoC by fault injection and running multiple benchmark programs. Comparing 
several previous methods of fault detection in terms of capability, area, memory and performance 
overhead, the experiment results show that the approach is effective and able to achieve a better trade-
off between performance and overhead.

Keywords: Multi-Processor System-on-Chip (MPSoC)   dependability   fault detection   redundancy 
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