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1 Background

The emergence and ubiquity of cases related to applications for the internet
of things and other smart-*, industry 4.0, virtual or augmented reality and
other latency sensitive applications is driving the deployment of edge infras-
tructures. However, resolving the problems related to these infrastructures
(latency between nodes and intermittent connectivity) is very complex.

Creating new applications complying to these infrastructures is possible,
but involves entangling the code related to the geo-distribution to the busi-
ness code [1, 2]. In addition, due to frequent risks of isolation of an edge site
from the rest of the infrastructure, a federated approach presents a signi�-
cant advantage: each site can continue to operate locally, independently of
the others, and join the system when it can.

In order to reduce overhead costs related to geodistribution aspects (i.e.
federation mechanisms), STACK members have proposed in 2019 to study
a new composition model to provide on-demand collaboration between mul-
tiple instances of the same application. By exploiting the dynamic compo-
sition of Cloud applications services and a speci�c language for the domain
(DSL), Admins/DevOps can specify, on a per request basis, which services
from which instances should be used to execute the request. This informa-
tion is then interpreted to dynamically recompose the services between the
di�erent instances thanks to a reverse proxy. A �rst proof of concept has
has been implemented on the framework of OpenStack, the open source de
facto solution to operate and use data centers [1, 3].

One of the key concept of this project is to leverage service-based cloud
applications modularity to manage the geo-distribution outside of the ap-
plication domain, like it was done with the deployement, monitoring, auto-
scaling, etc. This separation of concerns is key to distinguish the work of the
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developer of the application and the operator that will deploy and manage
the application on the infrastructure.

To be able to exploit existing Cloud applications and put them on the
Edge, we use the principles of modularity:

genericity the approach must be generic to any application

externality the approach must enforce separation of concerns by leveraging
service APIs

but also the principles of peer-to-peer (P2P) applications:

autonomous instances the application instance must be able to operate
by itself in isolation

collaboration the instances must be able to collaborate between them ac-
cording to 3 types of collaboration1:

sharing a service can use a resource of a service from another instance

replication an identical resource can be created on di�erent sites

cross a resource can span across di�erent sites.

Figure 1: The di�erent types of collaboration

2 Project/Objective

Cheops is our building block for these collaborations: it uses Scope-Lang, the
DSL created for the dynamic composition [3], and enriches it with di�erent
operators to allow this collaboration.
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The goal of this internship will be to contribute to the development of
this tool with respect to the above principles in order to achieve collaboration
between the instances.

Depending on the intern's a�nities, several angles and parts of the de-
velopment can be addressed, such as the management of the module, the
autonomic loops, the drivers necessary to the application, how to attach
Cheops to a mesh service, etc.

Our two current use cases are OpenStack and Kubernetes, therefore all
knowledge about them is a plus!

The duration of the internship is 6 months. The allowance is around 500
euros/month.

3 Required skills

� Knowledge of programming languages and software engineering

� English

� Curiosity and a taste for reading

� Autonomy

4 Skills to be acquired

� Operation and knowledge of di�erent databases with di�erent levels of
consistency

� In-depth knowledge of how distributed applications work

� Experimental capabilities on computing grids

5 Contact

The internship will take place at the ITM in Nantes within the Stack team
(or remotely depending on future conditions) under the supervision of Marie
Delavergne, PhD student.

Send your application or questions to marie.delavergne@inria.fr .
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