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ABSTRACT 

In this thesis we have proposed a new Augmented Data Vortex (ADTO switch, 

an all optical packet switched interconnection network. The ADV proposes to (i) 

improve the fault tolerance of the all optical Data Vortex (DV) packet switch, which 

is reported as the more recent all optical packet switch that overcomes the limitations 

of optical buffering using fiber delay lines, optical bit level processing, TDM header 

and payload synchronization in optical domain, and also enjoys the features of high 

capacity, low latency, high scalability, low cross talk; and (ii) reduce the overall 

latency within the network, without degrading the performance regarding throughput 

and scalability. 

The thesis is concerned with the topological, fault tolerance and performance 

related issues of the ADV network. The new interconnections, self routing, distributed 

control signaling, and optical domain implementation of the switch have been 

suggested. Results of fault tolerance and reliability in ADV have been evaluated 

through analytical study. Closed form expressions for fault tolerance, reliability, and 

all possible paths in ADV have been obtained. Performance regarding latency, latency 

distribution, and throughput, has been evaluated through numerical simulations. To 

assure performance and reliability in ADV, and to know the degradation in latency 

due to occurrence of faults, we have also evaluated the latency performance of the 

ADV under worst faulty condition. Also, the equivalent planar model for the 3 

dimensional ADV and DV switches have been found which are more suited for 

topological comparisons with other multi stage interconnection networks. 

The results obtained for ADV network have been compared with the DV 

switch. 
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