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What Testbed ? 
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Demo 1: 

OS³ - The Open Source Satellite Simulator - Link

INET Framework - Link

Atlas: OMNeT++ and INET framework for simulation 

Low-Earth Orbit Satellite Constellations - Link

OpenFlow Extension for INET Framework - Link

H3 Library - Link

The Kontur Population dataset - Link

Meteoblue weather data - Link 11

https://omnetpp.org/download-items/OS3.html
https://inet.omnetpp.org/
https://github.com/Avian688/leosatellites
https://omnetpp.org/download-items/Openflow.html
https://h3geo.org/docs/
https://www.kontur.io/datasets/population-dataset/
https://content.meteoblue.com/en/research-education/specifications/data-sources
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Demo 1: 

Constant Bit Rate (CBR)

Exponential Distribution

Normal Distribution

Traffic Burst

*.userTerminal[0].numApps = 1
*.userTerminal[0].app[0].typename = "UdpBasicApp"
*.userTerminal[0].app[0].destAddresses = "landingStation[0]"
*.userTerminal[0].app[0].destPort = 5000
*.userTerminal[0].app[0].messageLength = 1024B 
*.userTerminal[0].app[0].sendInterval = exponential(5s)

*.userTerminal[0].app[0].destPort = 5000
*.userTerminal[0].app[0].messageLength = intuniform(1000B, 1300B)
*.userTerminal[0].app[0].burstDuration = 5s 
*.userTerminal[0].app[0].sleepDuration = 20s 
*.userTerminal[0].app[0].sendInterval = 0.1s 
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Demo 1: 

Wireshark
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Demo 1: 

Omnet++ supports emulation 

by providing modules that act as bridges 

between the simulated and real domains 

Possible setups: 

simulated node in a real network 

a simulated subnet in real network 

real-world node in simulated network 

simulated protocol in a real network node 

real application in a simulated network node

A roadmap to Digital Twins!
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Demo 2: QoS-aware Routing & Queue Management

Dhiraj 

Bhattacharjee

Submitted to IEEE Transactions on Network and Service Management 19



Demo 2: QoS-aware Routing & Queue Management

Expedited Forwarding (EF)

Assured Forwarding (AF)

Best Effort (BE)

RFC 2474 Defines the 

Differentiated 
Services (DiffServ) 

architecture
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Demo 2: QoS-aware Routing & Queue Management

Fig. 1: Average end-to-end latency vs Traffic Load for EF, AF, and BE traffic

Expedited Forwarding (EF) Assured Forwarding (AF) Best Effort (BE)

Research Question: How to select routes and weights to improve QoS and fairness? 

Changing route gives some advantage upto a point We need the queueing architecture to see the real gain here We are paying the cost here
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Demo 3: Software-Defined Network Architectures

Wafa 

Hasanain

Accepted at IEEE PIMRC Conference and under review at IEEE Open Journal of Vehicular Technology 24



Demo 3: Software-Defined Network Architectures

Research Questions:

How many controllers 

and where?

How to activate them 

dynamically over time?

How to associate satellites 

to controllers over time?

What are the advantages 

and what are the penalties?

How to balance performance 

and overhead?
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Demo 4: Weather-aware Routing

Ethan 

Fettes

Accepted at IEEE PIMRC and the IEEE International Conference on Communications (ICC 2025) 26



Demo 4: Weather-aware Routing

Research Questions:

How many and which backup 

routes to configure?

What are the advantages 

and what are the penalties?

How to balance performance 

and overhead?

How to use weather forecasts 

and Reinforcement Learning 

to configure backup routes?
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Green Satellite Networks

Jintao 

Liang

Accepted at IEEE Global Communications Conference (Globecom 2025) 28
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