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Abstract

Multicomputers are used fm: running complez scientific programs and other
compute-intensive applications;( Interprocessor communicationiis the bottleneck
in achieving high performance of the order of tera-flops in multicomputers. This
bottleneck s the prime motivation for research on interconnection networks and
related 1ssues. When multicomputers are used in reliability-critical applications,
fault-tolerance becomes an importent tssue. However, as the number of nodes
(processors and other system components) increases, the probability of fault oc-
currence increases as well. In such cases, the prime requirement of the intercon-
nection network and the underlying routing algorithm is feult-tolerance. This
thésis addresses the problem of "adaptive routing” in fault-tolerant interconnec-
tton topologies Like the hypercube, k-ary n-cube and a variation of hypercube
called Multiply Twisted Cube(MTC). Adaptive routing ensures that Touting is
possible in the presence of node faults, link faults and congestion that may arise

due to-non-uniform traffic conditions. The following algorithms are proposed in

this thesis :

e Fault-tolerant routing on MTC
o Adaptive, deadlock-free randomized routing using virtual channels
o Adaptive routing based on Deadlock recovery

o Adaptive, deadlock-free multicasting based on Euler paths
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