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An Analysis of the Finite Queueing System with Multi-step
Class and It’s Applications in Communication Networks
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ABSTRACT

In this paper, we propose the model of the finite queueing system with multi-step class and obtain the steady state probability,
the queueing delay and the system loss probability of the proposed model.

We analyze the queueing model using Markov chain, and assume the model that has poisson process with mean arrival rate
A and exponential process with mean service rate g. The proposed model can be applied to the threshold operating method of the
partial buffer sharing mechanism for the traffic control of high speed communication networks. Moreover, we show that this
model can be applied to the selective packet discarding algorithm of the multiplexer with the Embedded ADPCM voice packets.

We verify the propriety in consequence of the analysis carrying out the simulation to probate the proposed queueing model and

the appropriateness of analysis method.
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Table 1. The comparison of numerical analysis with simulation result for packet

loss probability

(HA wwef 37 2 7

A AAAN 27] 2 3

S8l JAANS 27) 1 5)

SIMULATION ANALISYS

TRAFFIC A A, A4 A A, A
0.5 7.81E-5 | 4.26E-3 | 4.61E-2 | 1.31E-4 | 5.64E-3 | 6.24E-2
0.6 3.00E-4 | 1.08E-2 | 8.64E-2 | 4.18E-4 | 1.29E-2 | 1.04E-1
0.7 9.55E-4 | 2.33E-2 | 1.43E-1 | 1.07E-3 | 2.53E-2 | 1.58E-1
0.8 2.27E-3 | 4.18E-2 | 2.10E-1 | 2.33E-3 | 4.40E-2 | 2.21E-1
0.9 4 58E-3 | 6.86E-2 | 2.86El | 4.50E-3 | 6.96E-2 | 2.92E-1
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Table 2. The comparison of numerical analysis with simulation result for packet loss probability
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