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Some Proposals for Replication Control Method
in Distributed Systems

YOHTARO MIYANISHI,t KENJI NAKAMURA,tt FUMIAKI SATOtt
and TADANORI MIZUNO*t

Replicating data and placing them several sites is a usual method to increase read perfor-
mance and to increase data availability in distributed data management systems. In such
systems, overall performance, especially write performance, will be decreased because keep-
ing consistency among replications derives additional traffics and additional write operations.
Recently, enterprise integration by shared data is becoming an important topic for future
industry. In such circumstances, each system should be able to work cooperatively among
extremely heterogeneous data management systems. On the other hand, the network using
radio telecommunication is becoming popular but its connection is rather unstable. Stable
data availability is desirable in such network. We propose two types of replication control
protocols for such needs. One is “domain leader” method which is devised for the case that
there are extremely many replicas rather than conventional concept of replications. A certain
site is designated as a domain leader which has rights and duties about the replicas among
the sites in its domain. Instead of updating all replicas in the domain, the leader’s replica
is to be updated. The performance will be improved, as we show the results of numerical
calculation. The other one is “modestly optimistic concurrency control” method. The upper
limit of updating is set for each site and each data item. The updating request within the
upper limit is permitted to execute independently at each site. The overall consistency will
be recovered when the requests arrive rarely, e.g. at midnight. The performance will also be
improved, as we show the results of simulation. As this method utilizes the semantic informa-
tion of data contents, the scope of application will be rather limited, but it is effective for the
improvement of performance and for increasing the availability when the network happens to
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