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1 Introduction
The computer science laboratory of the University of Pau and Adour Countries (LIUPPA : Laboratoire

Informatique de l’Université de Pau et des Pays de l’Adour), offers a funded 3-year PhD position designed
for outstanding and motivated candidates, starting January 2023. The goal of this thesis is to detect,
through software traces, software energy anomalies, with an aim to reduce their impact. The project is
within the scope of software energy efficiency.

2 Context and Topic
With pessimistic predictions about the increase in global temperatures (+7% increase by 2100 accor-

ding to the CNRS, mainly due to human activity and greenhouse gases), it is important to act towards
reducing these emissions and energy consumption. With the evolution of ICT (Information and Commu-
nication Technologies) and the increase in its use in all sectors : residential, industrial, tertiary, etc., the
energy and ecological impact of ICT is no longer negligible. While ICT makes it possible to reduce the
energy impact of other sectors, ICT itself consumes more resources : 14% of greenhouse gases by 2040,
and in 2015 it was responsible of 4% of European CO2 emissions and 10% of Europe’s electricity consump-
tion.
Currently, the main approaches to reduce the impact of ICT are aimed at data centers and servers, as

well as the equipment needed to operate these centers (cooling systems for machines and server rooms,
inverters and emergency generators, connections and electrical switches and networks, etc.). Other ap-
proaches target the use of these machines, primarily by optimizing the use of server resources by software
(virtual machines, server and client applications, etc.).
In this area of software optimization, existing solutions’ goals aim around measuring energy consump-

tion, understanding certain factors impacting software energy, and more recently understanding the role
end users can play. However, few studies analyze the impact of software energy, in particular very few
offer software eco-design optimizations and recommendations, through the analysis of existing systems
(legacy), and software execution and measurement traces (for example, software logs, operating system
and virtual machine logs).
In addition to the energy and ecological interest for ICT, the goal is to target the existing software stock

(and not only future software and future systems) by analyzing and detecting energy anomalies (in order
to remedy), and to propose recommendations for good practices in software eco-design in terms of source
code and the architecture of software and computer systems.
Software trace analysis is used in many software fields to detect software bugs, runtime errors, or

to detect computer system intrusions and security vulnerabilities. However, the analysis of these traces
is not yet used to identify energy anomalies, and to identify areas for improving the energy efficiency
of software. These traces are often always generated in computer systems in production sets, such as
servers in data centers, industrial computers or also on end-user machines (computers, smartphones). We
aim to exploit these software traces to identify new knowledge on software energy efficiency, and thus
allowing a big leap forward in understanding the factors impacting software energy. This will allow us,
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subsequently, to propose new recommendations and good practice guides on software eco-design at low-
level in terms of source code and software code architecture. The existing guides are limited to high-level
recommendations, and to some areas of applications (web, digital services). Our objective is to understand
more precisely the software energy impact, and to propose recommendations concerning the source code
and, therefore, our results can be useful for broader fields of software.

3 Candidates Requirements
We are looking for outstanding and motivated candidates for this 3-year position. The candidates

must hold (or about to receive) a Master’s degree in computer science, computer engineering, software
engineering, or related areas. The candidate must have good English skills. Knowledge of French is not
required but recommended as the thesis will take place in a French university.
Salary : This thesis is co-funded by the CCLO, with a gross salary around 2044.12 € per month.

4 Applications
Applications must be sent to Dr. Adel Noureddine by email : adel.noureddine@univ-pau.fr, with

the following documents :
— A curriculum vitae,
— A motivation/cover letter explaining the interest in the scientific aspect of the PhD,
— Master’s diploma or equivalent if available (in addition, if available, grades and ranking),
— Examples of your scientific or project writings (publications, internship report, project reports),
— Any other documents the candidate seems fit to enrich his/her application,
— Contact details of at least two references, and optionally any recommendation letters.

Applications must be received before 11 December 2022. Applications will be reviewed and selected
candidates will be invited for interviews (in person for local candidates or by videoconference) that will
take place in the week of 12th December.
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