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Introduction
Network simulation is a key technique in computer 

networking for analyzing and predicting network 

performance without physical setups. It allows for the 

exploration of network behaviours, configuration 

impacts, and protocol evaluations.



Importance of Network Simulation

• Evaluating new network protocols
• Understanding network dynamics
• Identifying potential performance issues
• Exploring various 'what if' scenarios



Simulator vs Emulator

• Simulator: Creates a virtual model mimicking networking 
protocols and devices without real-time operation (e.g., NS-3, 
OMNeT++, GNS3)

• Emulator: Closely replicates real network behavior, often in real-
time, integrating real networking equipment or software (e.g., 
Cisco Packet Tracer, Mininet)



Why Use Simulation?

• Cost efficiency: Reduces the need for expensive hardware
• Risk mitigation: Allows for testing without damaging actual 

systems
• Flexibility: Easily modify network parameters
• Scalability: Test networks of different sizes



Benefits of Simulations

• Safe testing environment for risky scenarios
• Repeatability across different conditions
• Speeding up analysis of network behaviors



Limitations of Simulations

• Abstraction and simplifications may overlook real-world 
complexities.

• The accuracy of results can vary based on the simulator
• Performance demands for large simulations can be substantial



Simulation Techniques

• Event-driven Simulation: Progresses based on discrete events, 
advancing the simulation clock only when events occur.

• Time-driven Simulation: Divides simulation into uniform time 
steps, useful for steady-state performance analysis



Incorporating Real Network Data

• Measurement Data: Traffic statistics, packet loss rates, latency, 
and throughput from real networks enhance simulation accuracy

• Configuration Data: Network setup details such as routing tables 
and protocol settings are essential for accurate environment 
replication



Conclusion
Network simulation is a powerful tool for analyzing and testing
networks, offering insights into performance and predicting
behaviors. Understanding the differences between simulators and
emulators is crucial for achieving meaningful results.



Thank you!
Do you have any questions?
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