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Distributed Dynamic Fault-Tolerant Routing in Fat Tree
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Abstract Fault tolerance of the interconnection network becomes increasingly important, since
Cloud Computing is now pushing the data center to adopt the very large scale interconnection net-
work to connect up to tens of thousands of server nodes. In order to maintain high availability and
high performance of the interconnection network, this paper proposes a fat-tree based distributed
and dynamic fault-tolerant routing methodology. The methodology adopts a link fault message
spreading mechanism and a dynamic fault-tolerant routing algorithm to achieve fault tolerance of
the fat-tree network. Compared with previous proposals, it neither requires additional network
hardware nor increases the length of routing paths. The results show that, in a m-port n-tree to-
pology . the methodology is able to completely tolerate all the combinations of m/2—1 fault links.
Moreover, it can tolerate the combination of more fault links with a high probability (99. 3 per-
cent of probability to tolerate the combination of ten fault links in an 8-port 3-tree fat tree).

Meanwhile, it maintains the good performance of fault-tolerant network.
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ance in its original form. By introducing a link fault message
spreading mechanism and a dynamic fault-tolerant routing al-
gorithm, the authors make fat tree suitable for use with dy-
namic fault tolerance. Compared with previous proposals,
the fault-tolerant method in this paper neither requires addi-
tional network hardware nor increases the length of routing
paths. Simulation results show that, in a m-port n-tree to-
pology, the method is able to completely tolerate all the com-
binations of m/2—1 fault links. Moreover. it can tolerate the
combination of more fault links with a high probability (99. 3
percent of probability to tolerate the combination of ten fault
links in an 8-port 3-tree fat tree). Meanwhile, it maintains

the good performance of fault-tolerant network.



