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Abstract

This thesis is titled “Design and evaluation of a conflict-tolerant versioning protocol
based on causal ordering to be applied for distributed storage systems.”

There are many requirements for collaborative systems over the Internet. One of the
most important requirements is administration-freedom, so that everyone can participate
in such a system. As a result, needs are boosting for so-called peer-group computing by
distributing information and processing over the computers owned by users, instead of
centralizing them to a server which requires complex settings and daily maintenance.

Many collaborative systems require version management, because process of creation,
evaluation and redoing is repeated in such systems. Maintaining a distributed storage by
multicasting is an approach towards sharing information in a peer group, in which case
total ordering of messages has been considered in order to guarantee the consistency of
the storage. Such consistency is necessary if version management is to be implemented.
However, cost of communication is high for the multicast protocols which guarantee total
ordering of messages. They consume much bandwidth, and lack scalability.

This research is an attempt to tackle the problem by weakening the requirement for
consistency of the storage, and allowing total ordering to be lost in limited durations.
This thesis proposes a light-weight versioning protocol which does not consume much
bandwidth. The lost ordering is regained by a deterministic algorithm. Inconvenience
of temporarily losing ordering is resolved by always guaranteeing causal ordering.

The protocol has not been implemented, but an experiment in a simulated environment
using Java threads has been conducted. The result shows that less bandwidth is used
compared with versioning by a server. The load for each computer is low in case of a
small group.
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