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The cluster of independent computers has paraliel processing and provides
efficient computational power for both scientific and commercial applications.
Computing nodes in cluster system connect through high-speed network. The
performance of the Ethernet technology is further enhanced and the large scale clusters
interconnect using Ethernet is considered as a economical solution. In this thesis, we
present Ethernet topologies for massively parallel clusters and study effects of different
network configurations and topologies on the performance. The major goal of this
research is to find a network topology to construct a large scale cluster that obtains the
best communication performance by using the Ethernet technology. Based on classical
network topologies, Stack Ring (SR), Stack Ring with intra-stage (SR with intra-stage)
and Stack Mesh (SM) are proposed. These proposed topologies consider a stack of
Ethernet switches a lump node and connected using ring and mesh topologies. A set of
the processors is assigned to perform the forwarding tasks. The topology definitions are
defined and the IP assignment algorithms for both ring and mesh networks are
presented. The SR and SM networks are capable of scale the cluster size to an order of
several hundreds nodes while maintaining high network bisection bandwidth. The

proposed topologies were evaluated using standard benchmarks.





