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Evaluation of Conservative Synchronization Methods
in Parallel Discrete Event Simulation

MINEO TAKALt TOKUJI YAMASHIROt and SEINOSUKE NARITAt

In Parallel Discrete Event Simulation (PDES), the performance of a parallel simulator
mostly depends on the virtual time synchronization method employed. The efficiencies of
those methods are largely affected by the characteristics of the simulated model, the way of
partitioning the simulated model and that of mapping them onto the parallel computer, which
is a previous step of executing the PDES. However, little attention has been directed toward
considering these conditions when these methods are evaluated. Thus the conventional re-
sults of qualitative evaluations have not yet been put into practical use. This paper compares
and evaluates the virtual time synchronization methods qualitatively with due consideration
given to various situations of PDES. Four conservative synchronization methods are selected
and evaluated, i.e., Chandy and Misra’s null message method, Query message method, Null
message method based on receiving message statistics, and Synchronous method with bar-
rier synchronization. Their performances are measured for a basic toroidal queuing network
model with various conditions of parameters of the model and the ways of mapping such as
balancing event processing load, changing global and local lookahead values, and increasing
migrated events among PEs. The results indicate their features required for the choice of the
method to be employed.
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