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Abstract

Many interconnection topologies (to-
pologies for short) for building distributed
multicomputer systems have been proposed
in the literature. Among them, some can be
expanded or decomposed in a recursive
manner, and hence are referred to as recur-
sive topologies. There are some advantages
for recursive topologies. First, they are easy
to be expanded. Second, they are robust in
fault tolerance. Third, recursiveness can help
the embeddings of recursive topologies onto
others.. Fourth, recursive topologies can help
the derivation of useful combinatorial prop-
erties and the design of efficient algorithms.

In this project, we have studied the topo-
logical and algorithmic properties of a new




recursive topology, named the hypercomplete.

We have computed the diameter of the hy-
percomplete, meanwhile, we have explored
the embedding and fault-tolerant capabilities
of the hypercomplete. Furthermore, we have
showed that hypercomplete is pancyclic and
Hamiltonian-connected.

Besides, we have designed some efficient
communication algorithms and some appli-
cation algorithms on the hypercomplete. For
example, we have designed a shortest-path
routing algorithm and implemented the class
of descend/ascend algorithms on the hyper-
complete.

Finally, we have compared the hyper-
complete with the other existing recursive
topologies in both topolological and algo-
rithmic properties.

Keywords: Broadcasting, descend/ascend al-
gorithm, diameter, embedding,
fault-tolerance, Hamilto-
nian-connected, Hamiltonicity,
hypercomplete, interconnection
networks, pancyclic, and short-
est-path routing.
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