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Preface

Research needs ideas, discourse and experimentation in order to thrive, but more
than ever we are expected to make research immediately ‘relevant’ and available
to society and the world of commerce. Of these three poles (ideas, discourse and
experimentation), ideas lie farthest from a finished product, and it is therefore
ideas that are most easily left behind in the rush to catch the gravy train. The
pressure to prioritize applications rather than understanding hinders researchers
from thinking deeply about problems, and in the worst case prevents us from
truly understanding and innovating.

The first Autonomous Infrastructure Management and Security conference
(AIMS 2007) was proposed as an act of optimism by the leaders of the EMANICS
Network of Excellence in Network and Service Management. It was a proposal
aimed at avoiding the tar-pit of “apply existing knowledge only, ” to reach out
for new ideas that might expand our network of concepts and solutions.

There are already many excellent conferences in the field of Network of System
Management : LISA, IM, NOMS, DSOM, Policy Workshop, etc. Although there
is an overlap, both in attendance and ideas, AIMS does not compete with any
of these. Rather we have sought a strong cross-disciplinary forum, in which
novelty and discussion are made paramount. An additional objective of AIMS is
to provide a forum for doctoral students, the future leaders of our research, to
discuss their research with a wider audience and receive training to help make
their research careers successful. To this end, AIMS incorporates a European
PhD Student Symposium and a tutorial programme that covers a broad range
of topics.

We have sought sometimes bold or ambitious ideas, even those that are un-
finished, and this naturally invites controversy. We have ensured nevertheless
the highest standard, and each paper in this volume has received not merely
acceptance, but at least one enthusiastic endorsement from a referee. For the
main track, 58 submissions were received and 14 were accepted. For the Euro-
pean PhD symposium, 31 submissions were received and 18 accepted. Of the 15
tutorials proposed, ten were provided.

The AIMS conference was arranged and sponsored by the IST EMANICS
Network of Excellence (#26854), in cooperation with the ACM. This yielded an
established network of experts in the field of network and service management.
Networks are not static of course, they grow as meaningful dialogue pushes at
the borders of the established connections, spreading into other fields. Where
should one draw the borders of a network? This is a question that some of our
contributors have asked in their work. Canright and Engg-Monsen tell us that
the natural borders in a network can be defined where dialogue stops, and one-
way communication begins. So we have fashioned the AIMS conference around
dialogue, not just presentation. With short presentations and extensive, guided



V1 Preface

discussion of each paper, it is our goal to capture the spirit of scientific discourse,
and to inspire and propel the PhD students to be the next generation of experts
in our field.

We would like to thank everyone who gave their time to the project, either as
a contributor or as an organizer. We are grateful to the Programme Committee,
reviewers and to the organizers of students symposium and tutorial tracks for
their efforts. Most of all we thank the authors of the papers for allowing us to
realize the goal of our conference.

During the conference, we also benefited from student volunteers and
behind-the-scenes administrators who mobilized the conference smoothly and
seamlessly. The conference was supported by the EMANICS Network of
Excellence (http://www.emanics.org).

June 2007 Arosha Bandara
Mark Burgess
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On the Impact of Management Instrumentation
Models on Web Server Performance: A JMX
Case Study*

Abdelkader Lahmadi, Anca Ghitescu, Laurent Andrey, and Olivier Festor

LORIA - INRIA Lorraine - Université de Nancy 2
615 rue du Jardin Botanique
F-54602 Villers-les-Nancy, France
{Abdelkader .Lahmadi,Anca.Ghitescu,Laurent.Andrey,0livier .Festor}@loria. fr

Abstract. JMX (Java Management eXtension) is a Java framework
that allows any Java technology-based application or accessible resource
to become easily manageable. This standard begins to be widely used
within different managed systems which vary from large mainframes to
small mobile devices, limited in both resource and computing capacity.
Today, little is known about the costs associated with the manageability
of a system. In this paper, we analyse the impact of various instrumenta-
tion models on the behavior of both the functional and the management
plane. We show on a JMX instrumented web server that the service is
highly affected by the management activity in driver and component
models while a daemon approach limits the management impact on the
functional service.

Keywords: JMX, Agent, Daemon, Driver, Component, Benchmarking,
Management Performance.

1 Introduction

The Java technology deployment varies from small devices to huge data centers
with a considerable number of servers. The functionality that controls these ap-
plications work is split into two main planes:(i) a value-added plane or functional
plane that handles the users data ; (ii) the management plane that monitors and
configures the functional plane. While the original functional plane was designed
to be independent from the management plane, today’s applications and services
are far more integrated and more complex than before. The functional plane
needs to expose both client’s services and management interfaces.

Another important trend over the past couple of years is the emergence of
the JMX standard for managing Java based applications, mainly the J2EE ap-
plications [3]. This standard aims to provide a management architecture and an
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API set that allows any Java technology-based or accessible resource to be in-
herently manageable. As the number of resources being managed grows and the
systems become more distributed and more dynamic, the behavior of applica-
tion management technologies such as JMX needs to be studied. The overhead
of management activities could be important on the user perceived performance
of a JMX based managed applications such as a web server where delays and
throughput are the key performance metrics for quality of service guarantee [11].

In the past few years, several works [11,1,5] have looked at the performance of
multi-tier Internet services which are the base of many businesses, such as retail-
ers, auctioneers and banks. Most of them focus on studying their performance
independently from the existence of the management tier. Therefore there is a
need to study the performance of such Internet applications accounting for the
behavior of the management tier.

Little is known about the cost associated with JMX based management activ-
ities. To assess these costs, it is necessary to collect data about the performance
and operations of this management system. Furthermore, it is important to col-
lect this data under various configurations and management assumptions. One
aspect of these management configurations is the integration model of a JMX
agent within a managed system. In the literature, three integrations models are
proposed: daemon, driver and component [8]. Overhead associated with man-
agement activities of those three models on a managed system performance is
unavoidable apart from switching off any instrumentation. However, basic ques-
tions we are trying to answer arise: Does the three models impact differently
a managed system performance ? Does it also impact the management part’s
performance ? Which model is more appropriate and in which context ?

The main contribution of this paper is to present an experience report on the
design and implementation of a simple benchmark to evaluate the three integra-
tion models and their impact on the user perceived delays and throughput of the
managed web server. In complement to the work in [9], we compared the three
models against the same managed application which is a small Java based web
server (Tiny Java Web Server!) to derive credible performance assessment within
comparable experimental environment. This could be helpful for JMX based man-
agement systems designers to select one of them regarding performance metrics
guarantee. The remainder of this paper is organized as follows. Section 2 gives an
overview of the three integration models of a JMX agent. Section 3 describes our
benchmarking methodology to assess the impact of the three models. Section 4
analyses the obtained empirical results. Section 5 presents concluding remarks.

2 JMX Agent Integration Models

A common paradigm for traditional management systems and even for the au-
tonomic management framework [7] is the manager-agent model [8]. The JMX
management framework [10] is based on this model. In this model, agents medi-
ate between managed devices or services, and managers. An agent is responsible

! see: http://sourceforge.net/projects/tjws/
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for processing requests from managers, gathering responses, returning them to
the requester and issuing notifications when registered events occur. The JMX
agent, or MBean server, satisfies the definition and requirements of a manage-
ment agent. Its functionality is to control the resources and make them available
to remote management applications. According to the JMX specification, the
JMX agent is composed of the MBean server, MBeans mapped on managed re-
sources, agent services and adaptors or connectors. Basically the MBean server is
a registry of objects that provide to the managers the attributes and operations
through which the resources are monitored. On the other side, the manager is
responsible for collecting management information from the agents using one of
the two modes: polling or notification, and then takes any defined automated
actions or solicits a human decision. The JMX API does not provide a specifi-
cation for a manager, but it supplies all necessary requirements to design and
develop a full management system. We are mostly interested in the deployment
of the management agent in the managed resource. The main question here is:
how can a new or an existing application be designed in order to become man-
ageable. Therefore we implemented the three agent integration models identified
by the authors of [8]: daemon, driver and component.

Daemon:Agent process Application process Driver Agent process

(a) Daemon model (b) Component model (c) Driver model

Application process

Fig. 1. JMX agent integration models

2.1 Daemon Model

In the daemon model as depicted in figure 1(a), the JMX agent and the managed
application are running in two separate processes. The managed application is
not influenced by the overhead imposed by the JMX implementation. Therefore
in case of low utilization by the JMX agent, the performance of default func-
tionality should not be affected. One advantage of using the daemon model is
that the system can have a single MBean server available for multiple applica-
tions. Due to its existence outside the scope of managed applications, the MBean
server can be used to control the life-cycle of the application or possibly many
applications. On the other hand, problems may arise when the applications try
to find or use the MBean server.



