EURECOM

Research topics Nonlinear Computation and Learning over
Communication Networks

Position (M/F) Post-Doctoral Researcher

Reference offer CS/DM/CompLearn/032026

Research Department Communication Systems (CS)

Publication date 24/03/2026

Start date ASAP

Type of employment contract Postdoctoral CDD contract

Description

The advent of large language models (LLMs), whose unprecedented scale necessitates distributed training and inference, has
intensified the need for communication/computation-efficient distributed systems. Particularly, training and inference in LLMs
rely on non-linear transformations, most prominently, activation functions and attention mechanisms. Furthermore, many
computation tasks such as ranking of sources, and compressive sensing across networks, or even modeling the link delay or the
probability of outage, as well as precoding for efficient data transmission, are only but a few of the many examples of nonlinear
functions of interests over communication networks. For executing them, while parallel computing or replication-based
techniques, e.g., MapReduce, and scheduling or pipelining have been exploited, physical constraints, such as bandwidth,
power, and routing complexity, hinder their scalability. Devising low-complexity algorithms is formidable as existing coding
principles cannot be simply extended to nonlinear computing scenarios. We envision a distributed framework for computing
functions of data over communication networks. Our objective is to create a unified framework for distributed non-linear function
computation in networks. Looking beyond the current research horizon, we envision a radically new approach to design our
framework which involves a careful balance between data, function, and network. We target the emerging frontier research field
of distributed functional compression over networks, which capitalizes on finding the shortest length explanation of a function in
the number of exchanged communication bits over a network.

While non-linear computation has been extensively studied in contexts such as neural networks, approximation theory, and non-
linear optimization, a systematic characterization of the fundamental limits of the distributed computation for non-linear functions
remains unexplored. Although existing frameworks, such as matrix factorization, can compute non-linearly separable functions,
they typically require a substantial resource overhead. In this project, the Postdoctoral researcher will take a deeper look at
distributed computing problems over communication networks, and will explore the theoretical limits of communications for
computing. More specifically, the goal of this project is to design low complexity coding techniques for computation over
communication networks. This research area brings together tools from information theory and graph theory, and has
applications in in edge/cloud computing scenarios, Al, LLMs, task-oriented communication and learning, fundamental limits of
computation, decentralized and federated learning, intelligent communication systems, and sensing.

The Postdoctoral position is as part of the ERC Starting Grant supported by the European Research Council (ERC) with a focus
on computing nonlinear functions over communication networks (SENSIBILITE). The position is intended for talented
researchers with the drive to push the knowledge frontiers in the area of advanced wireless networks and LLMs and foundation
models that are becoming central enablers for next-generation intelligent systems.

Requirements
e Education Level / Degree: PhD in in Electrical Engineering, Computer Science, or in Mathematics
o Field / specialty: Mathematics, Electrical Engineering, Computer Science, Information Theory
e Other skills / specialties: Strong Mathematical Background in analysis and linear algebra
e Other important elements: Strong Academic and Algorithmic Skills, Motivated and Eager to Solve Problems,
Motivated to Establish a Solid Foundational Background, Motivated to Guide PhD Students
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Application
The application must include:
e Detailed curriculum,
e List of publications specifying the three most important publications,
e Motivation letter of two pages also presenting the perspectives of research and education,
e Name and address of three references.
Applications should be submitted by e-mail to secretariat@eurecom.fr with the reference:
CS/DM/CompLearn/032026

About EURECOM

EURECOM is a major Engineering School and a Research Center in digital sciences founded in 1991 as a consortium in the
international technology park of Sophia Antipolis. The IMT is a founding member of the GIE. Teaching and research activities
are organized around 3 promising fields: digital security, communication systems and Data Science.

EURECOM has a staff of 190 (researchers and support teams) and welcomes 400 international students on the Campus
Sophia Tech, the largest information science and technology campus of the region. EURECOM enjoys a privileged
geographical environment on the French Riviera (Céte d'Azur), between sea and mountains, at the heart of a dynamic and
multidisciplinary ecosystem that promotes high-level scientific and technological innovation.

Social advantages

- International and multicultural environment

- Attractive salary - Corporate saving plans

- Private retirement plan (executive, employer participation of 100%)

- Employee profit sharing policy

- Company health insurance (mutuelle) with high levels of guarantees for the whole family (employer participation of 60%)
- Restaurant vouchers (employer contribution of 60%)

- Corporate and Social Council (CSE)

EURECOM is one of Europe's leading engineering schools specializing in digital technologies. It is located in the heart of the
Cote d'Azur, in Europe's Silicon Valley (Tech Park Sophia-Antipolis). EURECOM's research teams work in an international,
multicultural environment.

EURECOM has a dynamic policy in terms of inclusion and quality of life at work. We are committed to diversity and give
equal consideration to all applicants, without discrimination. Above all, we look for competence and team spirit.

All our positions are open to people with disabilities. EURECOM has set up a disability advisor to provide support and
advice, organize accommodation and make positive commitments to personal integration.

As part of its gender equality plan, EURECOM encourages gender diversity within its teams. As part of our gender equality
action plan, we encourage male applications for administrative positions, traditionally held by women, and female
applications for IT and research positions, traditionally held by men.

EURECOM s taking positive action as part of its CSR policy. A CSR representative oversees EURECOM's CSR and
energy transition policies (electric charging stations, solar panels, waste sorting, etc.).

Web site EURECOM:  https://www.eurecom.fr/fr/leurecom/presentation
EURECOM in VIDEO: https://www.youtube.com/watch?v=ullFcgNijnM
Employee experience: https://www.youtube.com/watch?v=BHv9zlduzuQ
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