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Areas of application
e Health care and services in general (e.g. Cayirli & Veral
2003)

e Manufacturing systems (e.g. Biskup, Herrmann & Gupta
2008)

e Transportation (e.g. Namboothiri & Erera 2008)

e Telecommunications and computing (e.g. van
Leeuwaarden, Denteneer & Resing 2006)

e Open Access appointment systems (e.g. Liu, Ziya &
Kulkarni 2009)

Stefan Creemers Appointment-driven queueing systems



Modeling approach

Link between SAM and CAS
Methodology SAM

CAS

Modeling approach

An appointment-driven system is a combination of two distinct
queueing systems:

e Service Allocation Model (SAM): observes the queueing
behavior of customers from the making of an
appointment until the start of the service session in which
service is administered

o Customer Appointment System (CAS): observes the
queueing behavior of customers during a service session
itself
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Modeling approach

From the SAM we obtain:

e The expected waiting time of a customer from the
making of an appointment until the start of the service
session in which service is administered

e The distribution of the number of customers to be served
during a given service session

This latter parameter is used to weigh the performance
measures resulting from the analysis of the CAS:

e Customer waiting time at the service facility
e Server idle time

e Server overtime
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Modeling approach
Link between SAM and CAS
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Service Allocation Model (SAM)

e Model: set of two-dimensional DTMC

e Methodology: matrix-analytical techniques and efficient algorithms
implemented in Visual C++

® Results: Numerically exact results, limited computational
requirements allow the study of complex, real-life problems

@ Queueing models for appointment-driven systems
Creemers S. and Lambrecht M.R. (2008)
Accepted for publication in Annals of OR
@ An advanced queueing model to analyze appointment-driven service
systems
Creemers S. and Lambrecht M.R. (2009)
Computers & operations research, 36(10), 2773-2785
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Customer Appointment System(CAS)

e Model: Four- to five-dimensional DTMC depending on
the assumptions imposed

e Methodology: efficient algorithms implemented in Visual
C++

e Results: Depending on the granularity used in the
algorithms near exact results may be obtained

[{ Appointment-driven queueing systems
Creemers S. (2009)
PhD Thesis
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