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PhD Position F/M Compilation of a DSL
based on transducersto SIMD optimized
programs

Le descriptif de I’ offre ci-dessous est en Anglais

Typedecontrat : CDD
Niveau de diplome exige: Bac + 5 ou équivalent

Fonction : Doctorant

A proposdu centre ou dela direction fonctionnelle

The Inriaresearch centre in Lyon is the 9th Inria research centre, formally created in
January 2022. It brings together approximately 320 people in 19 research teams and
research support services.

Its staff are distributed in Villeurbanne, Lyon Gerland, and Saint-Etienne.

The Lyon centreis active in the fields of software, distributed and high-performance
computing, embedded systems, quantum computing and privacy in the digital world,
but also in digital health and computational biology.

Contexte et atouts du poste

ThisPhD is part of the larger Shanon meet Cray, or SxC, which aims to facilitate
the writing of SIMD programs and to pave the way to future auto-vectorization
methods for stream processing.

This PhD will be co-advise by Gabriel Radanne (INRIA Lyon) and Charles
Paperman (Université de Lille) and can be located either in Lyon, with visitsin Lille
during the PhD.



/public/classic/fr/offres/2022-05154/topdf
https://gabriel.radanne.net/
https://paperman.name
https://paperman.name

Mission confiée

Efficient Data Processing

Streaming data processing is a crucia approach that focuses on traversing data to
extract pertinent information. Applications ranges from network packet
manipulation to analysing DNA. Modern data-processing tools heavily depend on
efficient implementations that harness hardware acceleration to achieve high
performance. This acceleration can sometimes be achieved through automatic
compilation, but frequently demands expert developers to craft optimizations by
hand.

One critical facet of this optimization process involves SIMD optimization, where
datais packed into chunks and processed with minimal branching in the code, often
using bitvector operations. These optimizations are at the core of numerous well-
known software applications, such as regular expression matching in tools like
ripgrep, JSON parsing in libraries like SimdJSON, and even fundamental operations
like string encoding and decoding (unicode parsing). Developing these
optimizations requires a broad skill set and is a testament to the expertise of
programmers worldwide.

Exploring a Restricted Programming L anguage

During this PhD, we will explore the design and implementation of a specialized
programming language for stream processing and its compilation to efficient SIMD
code. The technics will take inspiration of real software design (such as rsonpath)
and will be based on abstract automata theory and logic approach. Initially we will
focus on alimited expressivity class, named LTL, whose theoretical properties are
well understood.

Following thisinitial exploration, depending on the interest of the student, we will
focus either on: - Extending our design to other language constructs that admit
efficient vectorised implementation - Formally study the link between our language
and finite state transducers and their expressivity - Output real-world efficient code
in existing instruction sets.

Principales activités

Tasks

Play with handcrafted efficient SIMD code

Design asmall subset of the language and atoy compilation scheme
Benchmarks the resulting code on concrete example

Eventually: Study algebraically the class of function designed



e Eventually: Expand the language with more operations

Compétences

Candidate profile

The candidate should ideally be familiar with formal approachesin programming
language design, notably type systems, semantics, and logic. From the practical
point of view, a basic experience in software programming and usage of
collaborative tools such that git. This PhD strongly relies on the fact that practical
implementation should have strong theoretical foundations and that further
refinements of the theory should get inspiration from the practical side. We expect
the candidate to agree with this philosophy

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 (after 6 months of employment) and flexible
organization of working hours

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

e Social, cultural and sports events and activities

Access to vocational training

e Social security coverage

Rémunération
2200 euros gross salary /month

| nfor mations géneér ales

e Théme/Domaine : Architecture, langages et compilation
Ingénierielogicielle (BAPE)

Ville: Villeurbanne

Centrelnria: Centrelnriade Lyon

Date de prise de fonction souhaitée : 2025-09-01



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

e Duréedecontrat : 3ans
e Datelimite pour postuler : 2025-05-25

Contacts

e Equipelnria: CASH
e Directeur dethése:
Radanne Gabriel / gabriel.radanne@inriafr

A proposd'inria

Inriaest I'institut national de recherche dédié aux sciences et technologies du
numeérique. Il 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 numérique de la science, de la société et de I'économie.

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

Applications must be submitted online on the Inriawebsite.
Processing of applications sent by other channelsis not guaranteed.

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 alaPPST. 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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