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apacity planning in the IT world is
µ
fundamental and despite an important
Arrivals λ
amount of studies in this field and in
queueing theory, few IT companies are using
Waiting
Server(s)
best practices and spend the proper time on
room
modelisation of their needs and monitoring of
In order to standardize description for queues,
their resources.
Kendall developed a notation with five fields:
AP/ST/NS/Cap/SD. In the Kendall notation,
AP denotes arrival process characterized by the interarrival distribution, ST denotes the service time
distribution, NS is the number of servers in the system, Cap is the maximum number of customers in
the whole system (with a default value of infinite),
and SD denotes service discipline which describes
1 Queueing theory
the service order such as First Come First Served
(FCFS) which is the default, Last Come First Served
(LCFS), Random Order of Service (ROS), Shortest
Queueing theory is the mathematical study of wait- Processing Time First (SPTF), etc. . . .
ing lines, or queues. In queueing theory a model is
constructed so that queue lengths and waiting time
can be predicted. Queueing theory is generally con- 2 Capacity planning
sidered a branch of operations research because the
results are often used when making business deci- Capacity planning is the process of determining the
sions about the resources needed to provide a service production capacity needed by an organization to
meet changing demands for its products [2]. In the
[2].
Consider a single station queueing system as shown IT ecosystems the goal is to anticipate the need of
in below figure. This is also called a single stage resources essentially.
queue. There is a single waiting line and one or more Capacity Planning for Server Farms is complex and
servers. A typical example can be found at a bank is based on Multiserver priority queues.
or post office. Arriving customers enter the queueing What do per-class mean response times look like for
system and wait in the waiting area if a server is not a multi-server system? How do these compare with
free (otherwise they go straight to a server). When a those for a single-server system? In this case the
server becomes free, one customer is selected and ser- difficulty is the need for a Markov chain which grows
vice begins. Upon service completion, the customer unboundedly in m dimensions, where m is the number
departs the system. Few key assumptions are needed of classes.
to analyze the basic queueing system[3].
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torial
Paper).
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of complex applications.
approach to capacity planning studies with java
Java Modelling Tools(JMT) is a suite of open
modelling tools. pages 1–9. SIMUTools, ACM,
source applications for performance evaluation and
2009.
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An example of very interesting tool to approach
Markov chains is JMCH.
JMCH application is a graphical simulator of
M/M/c and M/M/c/K queues. The simulation
state is visualized both on the queue buffer and on a
Markov model representing the system state [5]. The
Java Modeling Tools suite (JMT) is proposed as tool
to visually help software and system performance
engineers to predict the performance of a system and
quickly answer what-if questions. JMT is released
as an open source tool suite. JMT consists of six
applications that communicate using XML with a
core algorithmic module composed by the simulation
engine (JSIMengine) and by a library of analytical
functions for performance model evaluation.
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