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Fault-tolerant Method and Simulation of Heterogeneous Multi-core Processor
Based on Speculative Mechanism

Abstract

Abstract: Heterogeneous multicore is one of the important branches of processors,but they are still faced
with frequent transient failures. TMR(Triple mode redundancy) is the main method to solve transient
faults, which has the characteristics of low efficiency and high power consumption, a high-performance
Fault-Tolerant Scheduling Algorithm with Speculative mechanism(FTSAS) is proposed. Each
heterogeneous core can execute tasks independently, the state values of the first completed core are
recorded, and the first completed core continues to perform the next task with forward speculative
method. The results are compared by backward core, the majority consensus principle is adopted to
ensure the reliability of the system. The simulation results show the average performance of the FTSAS is
improved by 12.9% compared with state-of-the-art methods. When 200 errors are injected, the FTSAS has
a similar fault-tolerant effect, however, FTSAS can achieve 11.4% average efficiency improvement and
15.8% average power consumption decrement.
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Abstract: Heterogeneous multicore is one of the important branches of processors, but they are still faced with
frequent transient failures. TMR(Triple mode redundancy) is the main method to solve transient faults, which
has the characteristics of low efficiency and high power consumption, a high-performance Fault-Tolerant
Scheduling Algorithm with Speculative mechanism(FTSAS) is proposed. Each heterogeneous core can execute
tasks independently, the state values of the first completed core are recorded, and the first completed core
continues to perform the next task with forward speculative method. The results are compared by backward
core, the majority consensus principle is adopted to ensure the reliability of the system. The simulation results
show the average performance of the FTSAS is improved by 12.9% compared with state-of-the-art methods.
When 200 errors are injected, the FTSAS has a similar fault-tolerant effect, however, FTSAS can achieve
11.4% average efficiency improvement and 15.8% average power consumption decrement.
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CORE Type PISA ARM1 ARM?2
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