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Busy Period Analysis of an M/G/1/K Queue with the
Queue-Length-Dependent Overload Control Policy

Heonsang Lim - Dae-Eun Lim'

We consider the busy period of an M/G/1/K queueing system with queue-length-dependent overload control
policy. A variant of an oscillating control strategy that was recently analyzed by Choi and Kim (2016) is
considered: two threshold values, L, (< L,) and L,(< K), are assumed, and service rate and arrival rate are
adjusted depending on the queue length to alleviate congestion. We investigate the busy period of an M/G/1/K
queue with two overload control policies, and present the formulae to obtain the expected length of a busy period
for each control policy. Based on the numerical examples, we conclude that the variability and expected value
of the service time distribution have the most influence on the length of a busy period.

Key words : M/G/1/K queue, Busy Period, Cycle analysis, State dependent service rate, State dependent arrival
rate
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Fig. 1. A sample path and parameters for two policies
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Table 1. Parameter values for the numerical examples

Value
A Ay
. 5 3
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3,57
ES,] ElS,]
Mean 0.125 0.1
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0.25 0.1, 0.125, 0.167
Service time exponential, Erlang(2),
distribution Erlang (9)
K L L(z L)
) 10 |2, 4, 6 4,6, 8
System size
and 30 3,6,9, 12, 6, 9, 12, 15,
thresholds 15, 18, 21, 24 |18, 21, 24, 27
50 5, 10, 15, 20, 10, 15, 20, 25,
25, 30, 35, 40 |30, 35, 40, 45
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Fig. 2. Expected cycle length over traffic intensity
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