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Adaptive Selection of Total Ordering Protocols
in Distributed Computation

YOSHIHIRO YASUTAKE, ! KENTARO ODA? and TAkAICHI YOSHIDA 2

In distributed systems, the communication among group members often needs ordered mes-
sages to guarantee that every member receives the messages in the same order. Oftentimes,
changes in distributed computing environment occur and this undermines the assumption of
any ordering algorithm. Therefore, it is difficult to presume a suitable ordering algorithm
and apply a single algorithm throughout the lifetime of the system. In this paper, we present
a protocol to dynamically select a suitable ordering protocol from the optimistic and pes-
simistic protocols. With optimistic protocol, it is possible to reduce the affect of the network
latency which is not negligible in the pessimistic protocol, because the optimistic protocol
delivers messages immediately after receiving them. The optimistic protocol though incurs
high ordering cost during rollback, and so in this case, it is worth using the pessimistic algo-
rithm instead. We propose the estimation, evaluation, and switching methods to be used in
selecting the appropriate ordering protocol. To verify the validity of our proposed protocol,
we simulate the protocol using Time Warp and ABCAST.
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