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Data consistency control using Site Quorum
in Replicated Database

Yoshifumi Chiba, Harumasa Tada, Masahiro Higuchi and Mamoru Fujii
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Virtual Partition (VP) has been proposed as an algorithm to preserve database consistency.
Under VP, when a database system is divided into two or more components by some failures
and sites in each component cannot communicate with sites in other components, each data
item can be read or written (is valid) in only one component. There are two criteria to
determine the validity of each data item in each component — the data quorum and the site
quorum. In this paper, we compare the data quorum with the site quorum as the criterion in
VP by the ratio of executable transactions and unexecutable ones. In replicated databases in
which replicas are distributed randomly, the ratio is larger under site quorum than under data
quorum. Moreover, to evaluate the difference of two criteria quantitatively, we introduced
some typical models of replicated database system, simulated the network partition on the
models and measured the ratio of executable transactions. ;From simulation results, we
learned that the difference of two cirteria is larger in tha case that the number of replicas is

small and the case that many transactions accesses many data items.
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