
Metody probabilistyczne i statystyka, 2021
informatyka algorytmiczna, WIiT PWr

4Queuing systems



4queuing systems

Problem

• jobs arrive as a random process
• server(s) take the jobs from the queue and serve (or drop)
• E.g. firstinfirstout basis
• service time is also random  

Examples:  Web server
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Main parameters

= average number of jobs arriving in one time unit 
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Main parameters

A stationary system:  Sk, Wk and Rk do not depend on k
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The Little’s Law for a stationary system

Intuition: 
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Proof of  Little’s Law
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Proof of  Little’s Law
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Application
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Other corollaries

r = utilization 
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Bernoulli single server system 

 the waiting queue can by arbitrarily long  
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Markov property 
changing the queue size does not depend on history
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applications

Distribution of the number of jobs in a queue after t steps 
• Take only a part of the transition matrix 
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Another model: Queue  maximal size C 
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Steady distribution?

Average 10 calls per hour, average duration 4 minutes
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Steady distribution
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Continuous time queuing system 
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Limit of Bernoulli queueing system 
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Limit of Bernoulli queueing system – steady distribution

Looking for π such that 

And so on … 
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Steady distribution 
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Steady distribution
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Waiting time for X jobs
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Response time
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Queue size


