


학습에앞서

§ 학습목표
– M/M/1, M/M/1/K 대기행렬모델을이해한다.
– 상태전이확률, 정상상태확률을구하는능력을배양한다.

§ 목차
– 1. Continuous-Time Birth-Death Process
– 2. The M/M/1 Queue
– 3. The M/M/1/K Queue
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1. Continuous-Time Birth-Death Process
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Steady-state Probability (1/2)
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Steady-state Probability (2/2)
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Balance Equations (1/2)
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Balance Equations (2/2)
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Example: A Single Server System (1/2)
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Example: A Single Server System (2/2)
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2. The M/M/1 Queue
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§ Introduction



State Transition Rate Diagram
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Steady-state Probability
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Performance Measure (1/2)
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Performance Measure (2/2)

14



Average Sojourn Time
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Application

§ We consider an uplink of a wireless communication system with N
users and a base station. The N users generate data packets at a Poisson 
rate l and the service times of the packets are exponentially distributed 
with a mean of 1/m. Determine the average delay. 

§ Solution: The average delay is equal to the average sojourn time which 
is given by 

16



3. The M/M/1/K Queue
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§ Introduction



State Transition Rate Diagram
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Steady-state Probability (1/2)
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Steady-state Probability (2/2)
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Performance Measure (1/2)
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Performance Measure (2/2)
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Application

§ We consider an uplink of a wireless communication system with N
users and a base station. The N users generate data packets at a Poisson 
rate l and the service times of the packets are exponentially distributed 
with a mean of 1/m. The base station can store K packets in the queue. 
Determine the average delay. 

§ Solution: The average delay is equal to the average sojourn time which 
is given by 
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Summary

§ Queueing Models
– Continuous-Time Birth-Death Process
– The M/M/1 Queue
– The M/M/1/K Queue

§ Steady-state Probability 

§ Performance Measure
– Average number of customers, Average sojourn time, Average waiting 

time
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