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Motivation

In prior work [1], we proposed LL interests as an extension to Named-Data Networking (NDN) [2], which
enable Pub/Sub-like communication with NDN. In our solution, a single interest can result in one or more
data packets being delivered from the producer to the consumer. The approach was originally tailored for
the small-scale networks found in the Time-Sensitive Networking (TSN) domain and did not consider
competition for resources on network links and devices. To combat this, we developed a congestion control
scheme [3], like that of TCP (Reno- and Cubic-like variants), where each interest can control the rate at
which the consumer can receive Data packets from the producer, thus enabling fair competition for
resources on constrained links. The entire solution is implemented using the C++ version of NDN and is
integrated into the EnGINE framework [4,5], enabling straightforward experimentation.

This congestion-control approach, however, has some challenges. The LL interests are sent infrequently,
meaning that rate adjustments cannot occur often, resulting in long time periods where the links are either
not fully utilized, or when packet loss occurs. We further assume unreliable data transfer, where packet
loss has no impact on the applications using the protocol, putting the applicability of our solution in real-
world into question.

The goal of this thesis would be to extend the congestion control mechanism to improve its responsiveness
and reliability of data delivery. This could be achieved by, e.g., adding explicit congestion notifications
which may indicate a change in the requested sending rate is needed. Alternatively, the interval at which LL
interests are sent could be dynamically varied. If time allows, other variants of TCP-like congestion control
mechanisms (e.g., Vegas or BBR) could be implemented to extend the approach.

Your Tasks

= Research related work and define improvements for congestion control in NDN with LL interests
= Implement this mechanism into the already existing implementation and integrate it with EnGINE

= Validate the functionality of your solution and compare it against previous ones and normal NDN

Requirements

= General knowledge of computer networking
= Good knowledge of C++ and Python
= Knowledge of NDN/ICN concept is a plus but not a must and can be learned during thesis

= Knowledge of Ansible is a plus, but not a must and can be learned during thesis
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