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Context

This Postdoc position is in the context of the CosWot project (“Constrained Semantic Web of Things”
https://coswot.gitlab.io/), funded by the French National Research Agency. CoOSWoT considers semantic

web technologies for the Web of things (WoT). The objectives of the project are to propose a distributed
WoT-enabled software architecture embedded on constrained devices with two main characteristics: 1) it

uses ontologies to declaratively specify the application logic of devices and the semantics of the
exchanged messages; 2) it adds rule-based reasoning [1, 2, 13, 14] functionalities to devices, so as to
distribute processing tasks among them. Doing so, the development of applications including devices of
the WoT will be highly simplified: our platform will enable the development and execution of intelligent
and decentralised smart WoT applications despite the heterogeneity of devices.

The main objectives of this Postdoc are to provide contributions to distributed reasoning on the Web of
Things.

Research Lab
The Postdoc will be a member of the LabHC Laboratory, St-Etienne, France.

Lab. Hubert Curien (https://laboratoirehubertcurien.univ-st-etienne.fr/en/index.html) is a joint research
unit of CNRS (UMR 5516), Université Jean Monnet in Saint-Etienne, and the Institut d’Optique Graduate
School, working on topics related to optics, photonics and microwave, computer science, telecom and
image. The members from LaHC involved in the CoSWoT project include researchers of its team named
as Data Intelligence. They specialise in Al and data processing.

Close collaboration will also be necessary with the LIRIS Lab. team where a PhD student works on
incremental and embedded reasoning.

Objectives


https://coswot.gitlab.io/
https://laboratoirehubertcurien.univ-st-etienne.fr/en/index.html

The objective of the Postdoc is to design and implement an efficient distributed reasoner for the Web of
Things (WoT). The reasoner should be able to work on constrained (with limited processing capacity,
memory and energy, i.e., sensor nodes and other embedded devices with microcontrollers) and
autonomous devices. The target architecture is based on edge computing: main components, including
sensors and actuators as well as intermediate nodes and gateways of various computing capabilities.

Expected Contributions

There are some existing works paving the way for such reasoners, including [1-12]. However, they are not
suitable for WoT and diversely constrained objects. Such devices are not all capable of performing all
reasoning tasks. We aim for edge intelligence where incremental reasoning concerns both sensor data
streams and contextual data. As it is probable that all constrained objects will not be able to execute all
reasoning tasks, distributing these data and tasks optimally over a network of WoT nodes will also be
necessary [8-9].

The postdoc will define a method for the distribution of reasoning tasks among the edge and
devices, where each device collaboratively performs a part of the reasoning tasks. At runtime, reasoning
tasks must be distributed in an efficient manner and to the appropriate locations. This will be done while
considering WoT constraints including proximity to the data source, capabilities and resources constraints,
current computational load, bandwidth, etc.

Candidate Profile

PhD in computer science.

Skills in semantic web knowledge representation, rule-based reasoning and distributed algorithms
are required.

Proficiency in the English language for speaking, writing and reading are necessary.
Programming skills in C, JavaScript are a plus.

French language skills are not a prerequisite.

Depending on the candidate native language, French or English will be the working language.

Salary: around 2192 € net per month during 1 year
There will also be an option to teach in the university.

Expected starting date: End of 2021 or later
Place of work

LabHC, University St-Etienne, France
short missions at other partner’s locations will be required.

To apply

Candidates should send the following:
e A motivation letter



ACV
All documents attesting the required skills and knowledge
2 selected publications

Contact information of 2 professors who can provide recommendation on the candidate
The applications should be sent to singh.d.kamal@gmail.com
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