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Queueing Theory




What Is Queueing Theory?
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O (Kleinrock) “We study the phenomena of standing,
waliting, and serving, and we call this study Queueing
Theory.” “Any system in which arrivals place demands
upon a finite capacity resource may be termed a
queueling system.”




Why Should We Study This Subject?
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How to Study This Subject?
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A Cost/Capacity Tradeoff Model
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Two Queue Configurations

] Multiple Queues Single Queue
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of Queueing Theory)
_________________ AR
wA 2 [y |- RAEA
KR

_______________________________________________



Three Main Concepts in Queueing Theory

o Customers (Jiii%)

o Queues & Queueing Discipline (HERAFL] )

o Servers (or Service Mechanism) (ARZSHLID




Customer
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Queue and Queueing Discipline
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Server
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Kendall’s Notation for Classification

of Queue Types(1951)
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Examples (continued)
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F B 1 5 (Other Notation)
OELs R4 PR K

expected number of customers in the queueing system
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expected queue length( excludes customers being served)
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expected waiting time in system for each customer

0 EWQq 11 S5 [A]

expected waiting time in queue (excludes service time) for
each customer




i (Other Notation)
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Little’s Law
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HERA S 31 ) — L5 45 11 43 1 (Statistical
Dlstrlbutlon Used In Queueing Theory)
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YH 43 A47i (Poisson Distribution)
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VAT 7341 (Poisson Distribution)
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VH 43 A4fi (Poisson Distribution)
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fe%/> 4 (Exponential Distribution)
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Fa oA i) 14 51 (Properties of
Exponential Distribution)
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45 %07 41 ( Hyperexponential
Distribution)
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Erlang43 41 (Erlang Distribution )
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