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An Efficient Message Sending Rule
in Parallel Discrete Event Simulation

MINEO TAKAILt TOKUJI YAMASHIRO! and SEINOSUKE NARITA'

Many schemes in Parallel Discrete Event Simulation (PDES) generate a lot of tiny messages
in the simulation, which causes considerable performance degradation unless the processing
elements are closely coupled. This problem is not avoidable when cost assigned to each
processing element is small compared with the total cost for the simulation, but those tiny
messages can be gathered in actual cases. Little has been studied for efficient message han-
dling because the fraction of the cost assigned to each processing element is not considered.
This paper proposes EMSR (Efficient Message Sending Rule) for efficient communication in
PDES. This rule aims at reducing unnecessary messages for virtual time synchronization with-
out increasing the message waiting time of processing elements. To evaluate the proposed rule,
the message sending style of Chandy and Misra’s null message method is tuned up so that
each processing element obeys EMSR stochastically, and a queuing network simulator with
this message sending style is implemented on a parallel computer, AP1000. This simulator is
compared with the simulators with two conventional message sending styles. It is found that
EMSR requires a smaller number of messages and time for waiting messages. Furthermore,
performance degradation caused by communication speed is smaller than the conventional
ones.
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Fig. 2 An example of three lps’ connectivity.
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Fig. 3 An Ip3’s status at Fig. 2.
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