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Abstract:

Military simulations generaly fall into two main categories: time-stepped and discrete-event simulation
(DES). Where it can be used, DES provides performance advantages and can reduce temporal distortions
imposed upon time-stepped simulations. In fact, some time-stepped simulations, such as the OneSAF
Testbed (OTB), use some discrete-event techniques to mitigate these problems. The main difficulty with
DESisthat it is difficult to scale beyond a single processor. Parallel processing of discrete events requires
that causality be retained, even while events are processed out of strict time ordering. The two approaches
to this are optimistic and conservative. Optimistic simulation allows processors to simulate events,
assuming that they are temporally correct. When it is discovered that there is atemporal discrepancy, the
simulation is “rolled back” to the time of the discrepancy and then proceeds again. Conservative
simulation never allows discrepancies — event processing is only alowed when it can be guaranteed that the
event will not be altered. Conservative parallel discrete event simulation (PDES) depends upon atemporal
separation between cause and effect, i.e. lookahead. PDES has been successful in simulations where
lookahead can easily be calculated as a function of physical properties and fixed relationships between
entities — typically in computer processor scheduling and in communications network simulation. In the
naive approach to wargaming it would appear the separation between cause and effect can be arbitrarily
small. Using domain knowledge and a more relaxed view of lookahead, the battle can be partitioned into
local interest sets. This paper examines this relaxed concept of lookahead in wargaming and what can be
done when a non-zero lookahead cannot be guaranteed.
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