Abstract

In this thesis a study has been carried out on the design
and analysis of distributed algorithms for acgquisition of
topological knowledge at each processor of a distributed system.
The problem of designing protocols for knowledge transfer in
distributed systems having transient channels has also been
investigated. The graph is chosen as a model to represent a
distributed system where a vertex and an edge represent a
processor and a channel respectively. The processors of the
system are loosely céupled and work asynchronously.

The thesis contains disfributed algorithms for labeling and
reconfiguration of trees, breadth-depth search of graphs, finding
bridges and edge-disjoint paths and assigning directions to edges
for strong orientation of a graph. Distributed algorithms for
these problems have not been considered before. The thesis also
contains distributed algorithms for breadth-first search of
graphs and detection of strongly connected components and knots.
Some distributed algorithms for these problems have been reported
earlier. The algorithms proposed in this thesis are different
from the existing algorithms in many ways; the main difference
beirig that the proposed algorithms are multi-source in nature
while the existing algorithms are single source algorithms. The
proposed algorithms exploit inherent parallelism of the problem
and the system. They also provide at each processor with some
global knowledge on the topology of the system.

Two protocols are proposed for achieving eventual common



knowledge in distributed systems with transient channel failures.
The protocoel reported in the literature is nonterminating but the
proposed protocols make use of link status during the transaction

of messages on a link and terminate after achieving eventual

common knowledge.
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