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Abstract. We present a transaction processing scheme for structured
overlay networks and use it to develop a distributed Wiki application
based on a relational data model. The Wiki supports rich metadata and
additional indexes for navigation purposes.

Ensuring consistency and durability requires handling of node fail-
ures. We mask such failures by providing high availability of nodes by
constructing the overlay from replicated state machines (cell model).
Atomicity is realized using two phase commit with additional support
for failure detection and restoration of the transaction manager. The
developed transaction processing scheme provides the application with
a mixture of pessimistic, hybrid optimistic and multiversioning concur-
rency control techniques to minimize the impact of replication on latency
and optimize for read operations. We present pseudocode of the relevant
Wiki functions and evaluate the different concurrency control techniques
in terms of message complexity.
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1 Introduction

Structured overlay networks (SONs) provide a scalable and efficient means for
storing and retrieving data in distributed environments without central control.
Unfortunately, in their most basic implementation, SONs do not offer any guar-
antees on the ordering of concurrently executed operations.

Transaction processing provides concurrently executing clients with a single,
consistent view of a shared database. This is done by bundling client operations
in a transaction and executing them as if there was a global, serial transaction
execution order. Enabling structured overlays to provide transaction process-
ing support is a sensible next step for building consistent decentralized, self-
managing storage services.

We propose a transactional system for an Internet-distributed content man-
agement system built on a structured overlay. Our emphasis is on supporting
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