lrreia —
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Doctoral student in software engineering
(F/IM)

Typedecontrat : Fixed-term contract
Niveau de diplome exigé: Graduate degree or equivalent
Fonction : Temporary scientific engineer

Niveau d'expérience souhaité: Recently graduated
A proposdu centre ou dela direction fonctionnelle

The lnriaLille - Nord Europe research centre, created in 2008, has a staff of 360,
including 305 scientistsin 15 research teams. Recognised for its strong
involvement in the socio-economic development of the Hauts-De-France region,
the InriaLille - Nord Europe research centre pursues a close relationship with
large companies and SMEs. By promoting synergies between researchers and
industrialists, Inria participates in the transfer of skills and expertisein digital
technologies and provides access to the best European and international research
for the benefit of innovation and companies, particularly in the region.

For more than 10 years, the Inria Lille - Nord Europe centre has been located at the
heart of Lille's university and scientific ecosystem, aswell as at the heart of
Frenchtech, with atechnology showroom based on Avenue de Bretagnein Lille,
on the EuraTechnologies site of economic excellence dedicated to information and
communication technologies (ICT).

Contexte et atouts du poste

The SPIRALS project team carries out research activitiesin the fields of
distributed systems and software science. Our aim is to introduce more autonomy
Into the adaptation mechanisms of software systems, in particular to ensure the
transition from adaptive to self-adaptive systems. In particular, we are targeting 2
properties: self-healing and self-optimization. With self-healing, we aim to study
and adapt data mining and learning solutions to the design and implementation of
software systems, more specifically with aview to the automatic repair of software
systems. With self-optimization, we aim to share, collect and analyze behaviorsin
adistributed environment in order to continuously adapt, optimize and keep
software systems running, and move towards eternal distributed systems. The
Spirals project team works in the field of cloud computing and mobile application
development.
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Mission confiée

Microservices architectures have become a development standard for applications
deployed in the cloud. This architectural paradigm aims to modularize and reuse
software services to facilitate their maintenance and lifecycle management. The
success of microservices has been driven by the emergence of software containers
that facilitate their deployment in production, via solutions such as Kubernetes.
However, the deployment of microservicesin the cloud often relieson a
combination of laaS and SaaS layers, which can be detrimental to the performance
of the final system. Current solutions often consist of replicating the penalized
services and multiplying the resources allocated to alleviate these performance
problems. However, to avoid wasting allocated resources, a more intelligent
approach would be to slice and dice microservice applicationsto find a
deployment and orchestration cut that favors the complementarity of the resources
requested, given infrastructure constraints (network, disk, CPU, memory, etc.).

Thisthesis therefore aims to explore a priori and real-time slicing techniques for a

microservices architecture to optimize its e?cience.

Principales activités

Year 1. Needs analysisand design of slicing models

- Task 1.1: State-of-the-art study: Analysis of existing approaches to
microservice deployment, intelligent orchestration and performance optimization.

- Task 1.2: Identify key metrics: Determine resource-related performance
indicators (network, disk, CPU, memory) relevant to slicing.

- Task 1.3: Design of first slicing models: Development of theoretical models
for optimal slicing of microservices, taking into account infrastructure constraints.

- Deliverables: State of the art report, definition of key metrics, first
specifications of slicing models.

Year 2. Tool development and experimentation in ssimulated environments

- Task 2.1: Implementation of prototype slicing tools. Development of software
solutions integrating the model s designed.

- Task 2.2: Simulation and performance validation: Testing of toolsin simulated
environments with varied workloads.

- Task 2.3: Model optimization: Adjustment of models and algorithms according
to simulation results.

- Déliverables: Tool prototypes, test and performance eval uation reports,
optimized version of models.

Year 3: Validation in real-life conditions and dissemination of results



- Task 3.1: Deployment on real cloud infrastructures: Application of toolsto
concrete use cases in collaboration with industrial partners.

- Task 3.2: Analysis of results and feedback: Assessment of gainsin
performance and resource efficiency.

- Task 3.3: Scientific and industrial valorization: Writing of research articles,
participation in conferences, and technology transfer.

- Deliverables: Case studies, scientific publications, technical documentation,
recommendations for production deployment.

This program aims to ensure that microservices dlicing is efficient, adaptable in
real time, and optimized for heterogeneous cloud environments.

Compétences

e Technical skillsand level required: Java, Go, Python (advanced)
e Languages. French, English

Avantages

e Subsidized medls

e Partial reimbursement of public transport costs

e Leave: 7 weeks of annual leave + 10 extra days off dueto RTT (statutory
reduction in working hours) + possibility of exceptional leave (sick children,
moving home, etc.)

¢ Possibility of teleworking and flexible organization of working hours

e Professional equipment available (videoconferencing, loan of computer
equipment, etc.)

e Social, cultural and sports events and activities

e Accessto vocational training

e Social security coverage

Rémunér ation

2 200 € monthly gross salary

| nfor mations généerales

e Théme/Domaine : Distributed Systems and middleware
IT Infrastructure (BAP E)

Ville: Villeneuve d'Ascq

Centrelnria: Centrelnriadel'UniversitedelLille
Date de prise de fonction souhaitée : 2025-10-01
Duréedecontrat : 3 years

Date limite pour postuler : 2025-08-21



http://www.inria.fr/centre/lille

Contacts

e Equipelnria: SPIRALS
e Recruteur :
Rouvoy Romain / Romain.Rouvoy@inria.fr

A proposd'lnria

Inriaest Iinstitut national de recherche dédié aux sciences et technologies du
numérique. 11 emploie 2600 personnes. Ses 215 équipes-projets agiles, en général
communes avec des partenaires académiques, impliquent plus de 3900
scientifiques pour relever les défis du numérique, souvent al’ interface d’ autres
disciplines. L’institut fait appel a de nombreux talents dans plus d' une quarantaine
de métiers différents. 900 personnels d appui alarecherche et al’innovation
contribuent afaire émerger et grandir des projets scientifiques ou entrepreneuriaux
qui impactent le monde. Inriatravaille avec de nombreuses entreprises et a
accompagné la création de plus de 200 start-up. L'institut se?orce ainsi de
répondre aux enjeux de la transformation numeérique de la science, de la société et
de I'économie.

L 'essentiel pour réussir

Motivation for research
Intellectual curiosity
Autonomy

Pro-activity

Attention: Les candidatures doivent étre déposées en ligne sur le site Inria. Le
traitement des candidatures adressées par d'autres canaux n'est pas garanti.

Consignes pour postuler

Please send your CV and cover letter

Sécurité défense:

Ce poste est susceptible d’ étre affecté dans une zone arégime restrictif (ZRR), telle
gue définie dans le décret n°2011-1425 relatif ala protection du potentiel
scientifique et technique de la nation (PPST). L’ autorisation d’ accés a une zone est
délivrée par le chef d’ établissement, aprés avis ministériel favorable, tel que défini
dans |’ arrété du 03 juillet 2012, relatif ala PPST. Un avis ministériel défavorable
pour un poste affecté dans une ZRR aurait pour conséquence I’ annulation du
recrutement.

Politique derecrutement :
Dans le cadre de sa politique diversité, tous les postes I nria sont accessibles aux
personnes en situation de handicap.
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