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§ Familiarization with NixNet and OMNeT++, specifically focusing on its interaction with emulated networks.
§ Preparation of standardized interfaces needed for emulated and simulated networks to interact
§ Intergration of arbitrary simulated network segments into NixNet
§ Validation of the method using specific use-cases, e.g., LEO constellations, 5G, etc.

NixNet [1] enables emulation of various network topologies on a single machine, leveraging Linux mechanisms such 
as network namespaces, virtual network interfaces, and traffic control components like netem. This approach allows 
the creation of realistic virtual network environments in which real-world applications communicate over emulated 
links, without the need for sometimes costly physical network deployments. The framework can be extended using 
technologies such as eBPF for advanced packet processing, monitoring, or traffic manipulation capabilities. While 
this setup can model “simple” network connections and network impairments, it faces challenges to represent more 
complex communication systems, such as wireless networks or the dynamic LEO satellite constellations.
Network simulation offers a complementary approach by enabling detailed modeling of complex communication 
technologies and protocols. Unlike emulation, which is based on real-world software, simulation abstracts network 
behavior and computes communication events according to models. While emulation provides high realism for 
application testing, simulation offers greater flexibility, scalability, and the ability to study hypothetical scenarios. 
Modern simulators such as OMNeT++ [2] with the INET Framework [3] already support hybrid environments in which 
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simulated and emulated network segments interact seamlessly, 
allowing real applications to exchange traffic between simulated 
nodes [4,5]. Building on these capabilities, the objective of this 
thesis is to investigate and implement the necessary 
abstractions and methods needed for integration of OMNeT++-
based simulations into NixNet. The resulting environment 
should enable selected network segments—or potentially entire 
communication systems—to be modeled through simulation 
while remaining connected to the surrounding emulated 
network, thereby combining the realism of emulation with the 
flexibility of simulation.

§ Excellent knowledge and understanding of computer networking
§ Solid programming skills and understanding of scripting and networking in Linux
§ Prior knowledge of Nix [6] and NixOS [7] is a plus
§ Prior knowledge of OMNeT++ and discrete-event simulation is a plus
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