
Fig. 3. Sen1er Functional Description. 

Conclusion and future work 

In this paper, we have proposed an eco-driving a�sistant 
to help the driver to adopt an efficient driving style. 

Unlike other proposals presented, Artemisa·s eco-driving 
assistant takes into account environmental variables that 
influence fue! consumption. The aim is to evaluate the 
driving style assessment as accurate as possible, in order 
that the eco-driving tips shom1 are really useful and not 
discourage the driver. 

Furthermore. we solution is cheap, compared to others 
that requiring the installation of additional hardware 
components in the vehicle and. On the other hand, it is 
independent of vehicle model. 

In the future, we plan to improve the system by 
establishing an interconnection net work of vehicles that 
allow us to know the precise path of the vehicle that 
precedes the driver and its tratlic tlow to be able to 
anticípate events. Anticipation is a key factor to achieve 
efficient driving. 

I t would also be interesting to analyze various algorithms 
to see if they produce bener results than the proposed 
algorithm (C4.5) to generate eco-driving rules. 
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Abstract 

Energy saving involves two direct benefits: sus
tainability and cost reduction and lnforrnation 
Technologies must be aware of. In this con
text, clusters, grids and data centers represents the 
hungriest consumers of energy. This paper afford 
the energy (saving) policies these infrastructures 
could apply in order to maximize their resources. 
This work also present a software too! where sim
ulations can be run, and results for real scenarios. 

1 Introduction 

Saving energy is a key factor in computer science. Energy 
efficiency is looked for in ali kind of systems from little de
vices to large scale computing. IT energy consumption "only" 
represents 3% to 5% of C02 emission in the world which is 
similar to the aviation transport. While small in amount, this 
usage is symbolic because IT can greatly influence by their 
solutions other industrial and research domains [Ruth, 2009]. 
The huge amount of energy consumed by grid computing is 
a good reason to study saving energy methodologies either 
from an economical or ecological point of view. Grid op
erational policies must be mathematically analyzed in order 
to be optimized. The analysis that this paper presents has 
been accomplished over french Grid'5000. Grid'5000 is a 
scientific instrument designed to support experiment-driven 
research in ali areas of computer science related to paral
lel, large-scale or distributed computing and networking. It 
aims to supply a highly reconfigurable, controllable and mon
itorable experimental platforrn to its users. The Grid'5000 
provides a testbed which allows experiments in ali the soft
ware layers between the network protocols up to the appli
cations. Grid'5000 has been built upon a network of dedi
cated clusters. It is not an ad hoc grid. The infrastructure of 
Grid' 5000 is geographically distributed on different si tes, ini
tially 9 in France: Bourdeaux, Grenoble, Lille, Lyon, Nancy, 
Orsay, Rennes, Sophia-Antipolis and Toulouse. Porto Alegre, 
in Brazil, and Luxemburg, are now officially becoming the 
10th and 11 th si tes respectively. The project began in 2004 
as an initiative of french ministry of Education and Research, 
IN RIA, CNRS, the Universities of ali si tes and some regional 
councils. 

The initial aim was to reach 5000 processors in the plat
forrn. lt has been reframed at 5000 cores, and was reached 
during winter 2008-2009. On March 16th 2010, 1569 nodes 
(5808 cores) were in production in Grid'5000. Nowadays, 
si tes see each others inside the same VLAN at I OGbps thanks 
to the dark fiber infrastructure which connects them, in a not 
complete graph scheme. Grid'5000 allows experiments at 
grid or at cluster leve!, which guarantees a more homoge
neous hardware and bandwidth, although grid leve] experi
ments are favored in planning. Each site of Grid'5000 hosts 
severa! clusters, because hardware has been acquired by in
cremental steps on each site, forrning clusters at each pur
chase. Each cluster is forrned by two kind of nodes: 

• Compute nade, which conforms the base element of a 
cluster, on which computations are run.

• Service node, which are dedicated to host the grid in
frastructure services, as control or deploy. 

Each node can supply severa] cores, which are the finest 
grain of resource in Grid'5000. lt means that if a machine 
has a microprocessor with four cores, it offers four resources 
to the grid. \ 

2 Jobs 
The platform can be used in two different modes: submis
sions and reservations. 

Submission: an experiment is submitted and the sched
uler decides when to run it. 

• Reservation: when a reservation of the platforrn for a 
certain time is made (although the experiment has to be 
launched interactively).

The software used for task schedule is OAR. lt is a resource 
manager (or batch scheduler) for large clusters which allows 
cluster users to submit or reserve nades either in an interactive 
or in a batch mode. Jobs information contains submission, 
start and stop time, job identification given by grid 5000, the 
user that submitted that job, resources originally assigned and 
other inforrnation unuseful for this research. 

3 Resources 

Grid5000 platforrn features different kinds of machines de
pending on the location and the cluster they belong to, and 
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