


학습에앞서

§ 학습목표
– 대기행렬시스템의특성요소들및성능측도를학습한다.
– Little의법칙을학습한다.

§ 목차
– 1. Introduction 
– 2. Queueing System Classification
– 3. Little’s Formula
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1. Introduction 
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§ The following figure shows a basic queueing model for a delay/loss 
system. Customers arrive to the system according to some arrival 
pattern, e.g., Poisson process. The customer spends some time T in the 
system, e.g., the service time T is exponentially distributed. After this 
time, the customer departs the system. If the server has not enough 
resources, customers that arrive at the system when it is in this state are 
blocked or lost.



Queueing System Variables (1/2)
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Queueing System Variables (2/2)
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Performance Measure
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Queueing System Characteristics (1/2)
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Queueing System Characteristics (2/2)
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Notations and Definitions

9



2. Queueing System Classification
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Kendall’s Notation
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Arrival Process
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Service Process
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Example (1/2)
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Example (2/2)

§ Example
We consider an uplink of a wireless communication system with a base 
station and K users. Each user generates data packets at a Poisson rate l
and the service times of the packets are exponentially distributed with a 
mean of 1/m. The packets from users will be queued in the base station 
and the base station services one packet at once in accordance with a 
first-in-first-out (FIFO) policy. The queue size is assumed to be infinity. 
Let the state be the number of packets in the system. 

à This can be modeled by using an M/M/1 with the arrival rate of L = 
Kl and the service rate of m. 
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Queueing Discipline/Scheduling (1/3)
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Queueing Discipline/Scheduling (2/3)
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Queueing Discipline/Scheduling (3/3)
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3. Little’s Formula
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Traffic Intensity
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§ Traffic intensity (load)



Example
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Summary

§ Queueing System Performance Measure
– Throughput, Blocking probability, System size, System sojourn time, 

Waiting time

§ Queueing System Classification
– Kendall’s notation: A/B/c/K

l Arrival process/Service time/Servers/Max occupancy

§ Little’s Formula
– Relation between the arrival rate of customers, average number of 

customers in the system and the mean sojourn time of customers in the 
system
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