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High-Integrity Computer System Design Based on
Hierarchical Fault-Tolerant Technology

XIE Wen-tao, WANG Rui

( Aeronautical Computing Technique Research Institute, Xi’an 710068, China)
Abstract; A detailed analysis is made to the development of airborne safety-critical system onboard the
third and the fourth generation civil aircrafts at home and abroad. The technical characteristics of such
typical fault-tolerant technology as the multi-channel voting etc. , are summarized. Aiming at the challenges
of the new-generation aircrafts on the reliability, fault-tolerant capability, fault-detection/fault-isolation
capability, and real-time performance of the airborne safety-critical computer systems, a design idea of
a high-integrity computer system based on hierarchical fauli-tolerant technology is proposed. The design
principle of the hierarchical high-integrity fault-tolerant system is described, and the critical technologies of
Lock-step and time-trigger network are given. The strategy can satisfy the development requirements of the
next-generation aircrafts, and can improve the safety and reliability of the airborne safety-critical computer
systems.
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Fig.1 Four-redundancy fauli-tolerant architecture

based on multi-channel voting
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Fig.2 Structure schematic of single computer
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