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ABSTRACT 

In this thesis we have proposed three interconnection networks: Reverse Data 

Vortex (RDV) network, Bi-directional Data Vortex (BDV) network and 4x4 Optical Data 

Vortex (4x4 ODV) network. The prior art to these networks is Data Vortex (DV) packet 

switch, which is reported as the more recent optical multistage interconnection network. 

The DV network with size H=4 and A=3 has been demonstrated in the test bed and 

proven to overcome the limitations of optical buffering using fiber delay lines and optical 

bit level processing. The DV network is a highly scalable multistage interconnection 

network which also shows low latency, low crosstalk, and high capacity suitable to be 

implemented in high performance parallel computations. 

In this thesis, hardware model of a RDV node, self routing procedure of the RDV 

network, bit level processing and priority schemes to have contention-less networks have 

been suggested. The performance of RDV network has been discussed in terms of 

throughput, latency and latency distribution both in the symmetric and asymmetric 

modes. The results have been compared with DV network. The fault tolerance, reliability 

issues of RDV has been discussed. The feasibility of a RDV node has been verified using 

Rsoft. Inc. Optsim Simulator. The bit error rate (BER) has been measured for 70 such 

cascaded nodes. 

The DV is essentially a unidirectional network. The multistage interconnection 

network to connect along with other optical devices needs to be bi-directional. To exploit 

the bi-directional optical environment, Bi-directional Data Vortex has been proposed. 

The possible hardware model and self routing procedure of BDV have been suggested to 
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make the existing DV bi-directional. The performances in terms of throughput, latency 

and latency distribution, fault tolerance and terminal reliability have been discussed. The 

feasibility of a BDV node has been verified using Rsoft. Inc. Optsim Simulator. The bit 

error rate (BER) has been measured for 70 such cascaded nodes. 

The fault tolerance of a multistage interconnection network can also be improved 

by increasing the number of links. In order to improve the fault tolerance further, we have 

suggested 4x4 ODV network. Closed form expressions for fault tolerance, network 

reliability and a new algorithm for the calculation of terminal reliability have been 

analysed through numerical simulations. These results have been compared with DV, 

ADV networks. 
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