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RS EHESREREBETIVICERSND. £EEY—
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E>5. b5, ERBE {(t))d, IaTBETIR
IR, EERHEAREEATHIEICL T, BTN
ERY BIVEBOKTHIEA B0, )3 7 {entalREL 72
% (11). ZOITILE HMBIERIE (supplementary-variable
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13, F#ERHE p=AEH) <1 OFIZ, R4 OHEDHE
AEWRTD. ZELRAA5) O C) 1, S HMKTH 2.
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Summary

Queueing systems theory was originally developed to facilitate the analysis and design of telephone switching
systems in the early 1900s. With the explosive growth of computer science and engineering, a major new area of
applications was born in the early 1960s, and new models and theory were developed to meet the needs of this new
technology. With the increasing convergence between telecommunications and computer technology in the 1980s,
queueing systems theory is again providing the methodology for the performance analysis of communication and
computer systems.

In this paper, we will present a basic queueing model which can be described by the shorthand notation,
M/G/1, first introduced by D.G. Kendall, and some related queueing models. This queueing model plays a
fundamental role in evaluation of the quality of service (QoS) in communication systems and communication
networks, where the “customers (i.e. Poissonian arrivals)” might, for example, be calls, transactions or jobs, and
the “server” a transmission circuit or a CPU. The related queueing models, for example, M/G/1(m), M(n)/G/1,
M/G/U(T,), MX1/G/1 and so on, may be ramified from the basic queueing model M/G /1. We will also derive
the well-known Pollaczek-Khintchine formula and some important formulas related to the queueing model M/G/1
by using the imbedded Markov chain method, the supplementary variables method, the busy period analysis (also,
called the delay cycle analysis) and the level-crossing analysis.



