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An Efficient Implementation Method of the Time Warp Mechanism

for Parallel Logic Simulation

Y UKINORI MATSUMOTO t and KAzZuo TAKIt

This paper presents a new method of implementing the Time Warp mechanism for logic
simulation — RCTW (Rollback-Counting Time Warp) — which takes account of both the eas-
iness of implementation and efficiency. The Time Warp mechanism is used for time-keeping in
parallel discrete event simulation. Since the mechanism includes the rollback overhead, some
device to reduce the overhead is required, while it is important that the device can be widely
applied but its implementation should not be too complicated. RCTW employs a simple
operation : rollback counting. This leads to advantageous features as follows. 1: By deciding
messages to be canceled when they are being evaluated, efficient execution is realized with a
very simple data structures of the scheduler and processes. 2: The number of antimessages
can be reduced even in case that the message sending order is not preserved when they are
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Fig. 2 Example of data structures for message scheduling

(using one-way list).
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Fig. 3 Examples of data structures for message
scheduling (using doubly-linked list).
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Fig. 6 Examples of rollback numbers and an output
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8 RCTWOTNI) XL
Fig. 8 The RCTW algorithm.
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Fig. 9 An example of message transmission.
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Fig. 10 An example of message cancellation.
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