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Abstract: For an onboard switching, serious decline in the reliability is induced by the harsh space radiation
environment. In this paper, a 3-stage Clos-network supporting fully distributed scheduling and a Fully Distributed
Fault Tolerant (FDFT) scheduling algorithm are proposed to improve fault-tolerant ability of an onboard switching.
Combined input and output queued architecture is employed in the central and output stages of the proposed
Clos-network to support fully distributed scheduling in both the network and switching elements. In FDFT, a
distributed fault detection algorithm is employed to obtain the crosspoint fault information. Based on the analysis
of the influence of the faults, a fault-tolerant cell dispatching algorithm is proposed in the input stage which
achieves load-balancing to fault-free paths. Theoretical analysis demonstrates that 100% throughput is achieved
when no more than (m —n) crosspoint faults occur in any input/output module or in all central modules, where
m and n are the number of inputs and outputs of input module, respectively. Furthermore, simulation results
indicate that, in the case of faults occurring randomly, FDFT tolerates much more faults, and exhibits a good
performance in terms of throughput and average cell delay under different traffic scenarios.
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