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Basic Retrial Queueing System

g Example: M/M/1 Retrial Queueing System

Parameters:
•λ : Arrival Rate
•μ : Service Rate
•ν : Retrial Rate
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Finite‐source and orbital search

g Finite Source
g Arrival rate depends on number of customers in the system

g Orbital Search
g After service completion, with a certain probability, the server

immediately retrieves an orbiting customer for service.



Application examples

g Computer and telecommunication systems

g Telephone networks

g Network access control

g LAN with CSMA/CD

g Call centres

g P2P file‐sharing protocols

g Cellular mobile communication networks

g Magnetic disk memory systems
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Finite‐source model

g Finite Source Retrial Queue with Orbital Search

Parameters: K : Number of Sources λ : Arrival Rate
μ : Service Rate ν : Retrial Rate p : Search Probability

p

λ

λ

…
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GSPN ‐ Description

Parameters: K : Number of Sources λ : Arrival Rate
μ : Service Rate ν : Retrial Rate p : Search Probability
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Underlying Markov Chain

g Two‐Dimensional Continuous Markov Chain (CTMC):
g X(t) = (C(t), N(t)), where C(t)=1 if the server is busy and 0 if idle, 

and N(t) is the number of customers in the orbit at time t.

g Graphical Representation of CTMC for K=4:

Parameters: K=4 Sources λ : Arrival Rate
μ : Service Rate ν : Retrial Rate p : Search Probability



9ICAI 2010 – Wüchner, Sztrik, de Meer ‐ Retrial Queues …

Performance Measures (1)

g Stationary Probabilities

g Server Utilization

g Mean Number of Customers in the Orbit

g Mean Number of Customers in the System (Service and Orbit)
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Performance Measures (2)

g Mean Generation Rate of Primary Calls

g Mean Response Time

g Mean Waiting Time

g Blocking Probability of Primary Calls
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Numerical Results (1)

g Obtained using MOSEL‐2 with SPNP

g Parameters set:

Parameter Symbol Value / Range

Number of sources K 3

Service rate μ 1

Generation rate λ 0.0001 … 1

Retrial rate ν 0.001 … 0.5

Search probability p 1∙10‐8
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Numerical Results (2)

g Obtained using MOSEL‐2 with SPNP

g Parameters set:

Parameter Symbol Value / Range

Number of sources K 3

Service rate μ 1

Generation rate λ 0.0001 … 1

Retrial rate ν 0.005

Search probability p 1∙10‐8 … (1‐1∙10‐8)
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Numerical Results (3)

g Mean response time versus arrival rate (influence of ν)
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Numerical Results (4)

g Mean response time versus arrival rate (influence of p)



15ICAI 2010 – Wüchner, Sztrik, de Meer ‐ Retrial Queues …

Additional Numerical Results (1)
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Additional Numerical Results (2)
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Additional Numerical Results (4)

g Mean number of retrials before service

g E[T] = 1/μ + E[TOrbit]

g E[TOrbit]  = E[T] – 1/μ

g #Retrials = E[TOrbit]  / (1/ν) = E[TOrbit] ∙ ν
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Additional Numerical Results (5)
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Generator Matrix
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MOSEL‐2 Model
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