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Modeling and Simulation of Missile Defense M/M/N Queueing System

Abstract

Abstract: To simulate the process of ballistic missile defense and to study the effectiveness of defense,
the M/M/N queueing system of missile defense was modeled and simulated. A queueing modeling
framework was given to explain the meaning and distribution of related parameters. The M/M/N/N and
M/M/N/C queueing models were proposed for short defense depth and long defense depth respectively,
and the single target channel and the multiple target channels were distinguished in each model. How to
deal with the different types of missile defense system based on equivalent replacement method were
also considered. Simulation examples verified the main functions and the effectiveness of proposed
queueing model which is helpful to understand the rules of missile defense process, and to provide
optimal configuration suggestions for defense decision-making.
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Abstract: To simulate the process of ballistic missile defense and to study the effectiveness of defense,
the M/M/N queueing system of missile defense was modeled and simulated. A queueing modeling
framework was given to explain the meaning and distribution of related parameters. The M/M/N/N and
M/M/N/C queueing models were proposed for short defense depth and long defense depth respectively,
and the single target channel and the multiple target channels were distinguished in each model. How to
deal with the different types of missile defense system based on equivalent replacement method were also
considered. Simulation examples verified the main functions and the effectiveness of proposed queueing
model which is helpful to understand the rules of missile defense process, and to provide optimal
configuration suggestions for defense decision-making.
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