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Reliability Analysis of The Mission—Critical Engagement Control Computer
Using Active Sparing Redundancy

Shin, Jin Beom' - Kim, Sang Ha"

ABSTRACT

The mission-critical engagement control computer for air defense has to maintain its operation without any fault for a long mission
time. The mission performed by large-scale and complex embedded software is extremely critical in terms of dependability and safety of
computer system, and it is very important that engagement control computer has high reliability. The engagement control computer was
implemented using four processors. The distributed computer composed of four processors quarantees the dependability and safety, and
ASR fault-tolerant technique applied to each processor guarantees the reliability. In this paper, the mechanism and performance of ASR
fault-tolerant technique are analysed. And MTBF, reliability, availability, and cost-effectiveness for ASR, DMR and TMR techniques
applied to the engagement control computer are analysed. The mission-critical engagement control computer using software-based ASR
fault-tolerant technique provides high reliability and fast recovery time at a low cost. The mission reliability of the engagement control
computer using ASR technique in 4 processors board is almost same the reliability of the computer using TMR technique in 6 processors
board. ASR technique is most suitable to the mission-critical engagement control computer.

Keywords : Active Sparing Redundancy, Fault Tolerant, Fault Detection, Fault Recovery, Mission-Critical Engagement Control
Computer, Air Defense, Mission Reliability
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