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Abstract—In this short paper, we introduce the new French
Cloud management software called CompatibleOne. The intent
of this project is to build an innovative Cloud framework based
on well known standards, existing software and technologies.
Given our approach it allows us to exploit original solutions
and moreover include at design level some new paradigms like
energy efficiency. This paper focuses on the current activities
done in the CompatibleOne project for energy monitoring and
energy efficient management of Clouds systems.
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I. I NTRODUCTION
Over the last few years, virtualization has largely proved
to be an useful and efficient technology, since it solves
number issues such as spacing problems in computer rooms
through consolidation, and allows for a better usage of
equipment. The other advantages that has come from virtualization is agility, ease of deployment of new environments,
and some fault tolerance aspects.
Today, energy consumption represents a significant part of
the worlds electricity consumed and with a lot of distributed
networks moving over to cloud systems has also inherited
this problem. Therefore, applying green computing policy to
these data centers is essential. In the context of building a
new data center used as a Cloud, firstly we consider choose
high energy-efficient hardware (i.e a good PUE1 ). Secondly,
equipment consumption must be measured on a regular
basis in real time (e.g each second) for immediate and
future processing. Finally, with collected data, maximizing
the use of the infrastructure (instantaneously and / or in
a planned manner) and to reduce consumption globally
without impacting processing and storage performance, from
a user point of view, of the whole infrastructure.
II. C OMPATIBLE O NE : A F RENCH C LOUD INITIATIVE
CompatibleOne2 is a research project publicly funded by
French “Fonds Unique Interministériel” (FUI) to provide
open source ’cloudware’ for the creation, deployment and
management of private, public or hybrid Cloud platforms.
This project is led by the french Bull company. There is
11 industrials partners (Activeon, CityPassenger, enovance,
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Eureka, Mandriva, Nexedi, Nuxeo, Prologue and Xwiki) and
two academic partners (INRIA and Institut Telecom). The
CompatibleOne project participants intend to provide a complete implementation of the three major services of a Cloud :
IaaS, PaaS, SaaS. This is an open-source project without
the constraints generally imposed by industrial solutions (e.g
Amazon, Windows Azur, SalesForce) integrates open-source
solutions to ease development, usage provides a high level
model and architecture. One goal of the project is to provide
a solution for the deployment of public, private or hybrid
Cloud. This framework can be deployed by companies who
have doubt about other solutions and it is simple to use.
One feature of CompatibleOne is to unify, integrate and
hide differences with existing platforms. As CompatibleOne
considers these energy consumption issues at the design
stage, it aims to provide an efficient solution to this problem.
III. E NERGY MONITORING IN C OMPATIBLE O NE
We developped a system to collect energy consumption
information that enables access to information on the energy
consumed by physical elements used in the Cloud, as well
as the evaluation of the energy bill, and the environmental
impact. Our main activities are therefore :
• Specify and implement the means to collect energy
consumption information ;
• Divide or distribute jobs or tasks optimally over real or
virtual infrastructures and optimize topologies, as well
as resources based on energy consumptions information
collected on the Clouds resources ;
• Designed interfaces to allow system optimization and
tasks deployment ;
• Develop energy reporting system after deployment for
dynamic adjustments based on opportunities to reduce
energy consumption ;
• Set up a warning system with energy consumption and
”carbon footprint” informations ;
The first level of physical interface manages the various
problems of acquiring measurements of different sensors. To
circumvent the problem, software agents (or daemons) are
developed to manage these sensors.
In addition to the communications particularity, we must
also consider the characteristics that can influence the system, such as the maximum frequency of measurements, the

associated services such as other forms of measurement
(types of signal, temperature, timestamp) or the opportunity
to act on the physical model like stopping or restarting
machines. These agents must provide all of the measures
defined in the specifications, either directly or by computation. Among the measures we can retaine in the implementation : the active power (Watts), apparent power (VoltAmpere used for the specification of electrical equipments
like UPS, PDUs...), the power factor (cos Φ), or other data to
define. These agents also have strong operational constraints,
particularly the real time constraints for reading measures,
and efficiency in the use of resources. Indeed, these agents
could be implanted in machines with limited resources like
industrial embedded systems. These agents assume therefore
only the work of data collection, the rest of the treatment is
delegated to more conventional processes. This requires to
define the following infrastructure (figure 1) :
• Collect of measures. Dialogue specificities are treated
here with various sensors and the possible use of
toolkits (themselves with sometime restrictive software
licenses). These measurements are then presented by
more traditional means provided by the operating system (pipe, UNIX socket).
• Expose measures to the monitoring system : after
the various collection programs have recovered energy
data, they are handled by other programs that perform
local storage and / or transfer to remote storage servers.
Monitoring tools such as Ganglia or SNMP are considered.

•
•

– Import format like csv used by other applications.
Output of energy monitoring data stream to the CompatibleOne monitoring system.
Output of energy monitoring information in dedicated
frameworks like the showatts framework (figure 2), an
INRIA utility designed to analyze live energy information of large scale distributed systems.

Figure 2.

Showatts Output interface

IV. C ONCLUSION
This poster will present first experimental results obtained
from the CompatibleOne energy monitoring framework.
Based on the Green Open Cloud proposal[1], some energy
efficient usage scenario will also be described.
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Some other software components with a more conventional design, deployed at a different scale and running
certainly over dedicated servers can then be used to perform
the following tasks :
• Collect power consumption data stored in various formats :
– Logs (UNIX system logs or other)
– Binary files / text format customizable
– RRD databases
– SQL database like MySQL or PostgreSQL to ease
integration with other tools such as a Web frontends.

