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Abstract  Recent Niswapped Networks (BSNs) are a class of two-level structure interconnection
networks taking any graph as modules and connecting them in a complete bipartite manner. A
simple rule for connectivity in BSNs, similar to but more uniform than the one in well-known
OTIS networks or swapped networks, leads to better performances in BSNs. In this paper, the
node symmetry and the fault tolerance of BSNs are investigated. It is showen that if a factor net-
work is node transitive then so is the resulting BSN, which gives a justification for simplicities in
analyses and algorithms in BSNs. Moreover, by giving a simple general construction of a maximal
number of node-disjoint paths between nodes in a BSN built of a connected graph, it is proven the
BSN possesses uniformly maximal fault tolerance property regardless of whether the factor net-
work is maximally fault tolerant or not. In contrast with OTIS networks and Cartesian product
networks, these results further confirm that the connectivity rule in BSNs provides a systematic
competitive construction scheme for large, scalable, modular, and robust parallel architectures,

while maintaining favorable properties of their factor networks.
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The swapped or OTIS (optical transpose interconnection
system) architecture has received considerable attention in
recent years due to many favorable attributes coming from its
simple connectivity rule. However, the very connectivity rule
causes a small asymmetry in OTIS networks, because there
is exactly one node having no inter-cluster link in every clus-
ter of an OTIS network so that it is different from the other
nodes in this cluster. Consequently, many analyses and algo-
rithms for OTIS networks become complicated. This lack of
full symmetry prevents us from using results that are applica-
ble to classes of symmetric networks, such as the ubiquitous
Cayley graphs. Thus, the existence question for “an alter-
nate or modified form of OTIS network that is a Cayley graph
when the factor network is a Cayley graph” was raised. The
recent Biswapped networks (BSNs) have given a positive an-
swer to this interesting question. A simple rule for connectiv-
ity in BSNs, similar to but more unified than the one in OTIS
networks, removes the inherent asymmetry of OTIS net-
works, as well as the attendant complications in analyses and
applications. The recent research has shown that BSNs have
many better performances, including simplicities in analyses

and algorithms, than OTIS networks. In particular, if the
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factor network is a Cayley graph then so is the resulting
BSN. On the other hand, many researchers have emphasized
the importance of node symmetry properties of the networks
for both algorithmic efficiency and good fault-tolerance. In
view of exhibited simplicities of analyses and algorithms in
BSNs, it is an interesting problem that whether BSNs pre-
serve the node symmetry of their factor networks, and if this
is true, whether BSNs have better fault tolerance than OTIS
networks.

This paper gives the following two general results on
BSNs, which constitute the positive answer to the above
problem. First, the authors prove that if a factor network is
node transitive then so is the resulting BSN, which is a gen-
eralization of the conclusion about a Cayley graph as the fac-
tor network; by giving a simple and general construction of
node-disjoint paths between nodes in a BSN built of any con-
nected factor network, prove the BSN is maximally fault tol-
erant regardless of whether its factor network is maximally
fault tolerant or not. Furthermore, the authors show the
BSN has better fault tolerance than the corresponding OTIS
network by introducing the concept of uniformly maximal
fault tolerance. These results further confirm that the con-
nectivity rule in BSNs provides a systematic construction
strategy for large, scalable, modular, and robust parallel ar-
chitectures, while maintaining favorable properties of the fac-

tor networks.



