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Abstract

Software Defined Network (SDN) is one of the most important
technologies that will play a vital role in overcoming the challenges
facing 5G networks due to the increasing need for Big Data

transmission and various service requirements.

Since the controller represents the most important part of the
SDN architecture. In this thesis, the performance of five of the most
prominent SDN controllers, POX, RYU, OpenDayLight (ODL), Open
Network Operating System (ONOS) and Floodlight, was evaluated in
both wireless linear topology using frequency (2.4 GHz) with different
sizes (25, 50, 75, 100) and custom topology. The custom topology (as
a python script) used to implement SDN in one of the 5G network
frequencies (5GHz), with four different speeds scenarios of the mobile
devices (standstill state, people walking speed 4.5 km/h, vehicle speed
60 km/h and a mixture between standstill, people walking, and vehicle
speeds) were implemented using mininet-WiFi emulator. Performance
was measured according to various network parameters such as
throughput, RTT delay, latency, jitter and packet loss. In addition to

comparing the results of the four scenarios.

The study proved through the linear topology results that the
ONOS and RYU controllers had the best performance for throughput
at large sizes of the network (linear75 and linear100) with The highest
value (10.5 Mbits/sec) and the lowest value (Mbits/sec 8.1) through
different sizes of the network, followed by the Floodlight controller.
They also showed the best performance for jitter. RYU controller
showed the best performance in terms of RTT delay with the lowest

value (1.2 msec) and the highest value (17.5 msec) through different



network sizes and the best packet loss performance with increasing

network size.

The custom topology results showed that the RYU and ODL
controllers outperform other controllers in terms of delay (with lowest
delays of 1.4 msec and 1.5 msec respectively, and highest delays of 3.4

msec and 4 msec respectively) during the four scenarios.

It was concluded from the results of the comparison that the
throughput of the controllers decreased by increasing the speed of
mobile devices to the vehicle speed by 17% compared to the standstill
state. Delay also decreased by 64% for ONOS, 56% for RYU, 79% for
POX, 62% for ODL and 69% for Floodlight for the vehicle speed and
standstill of the devices. In addition to decrease the performance for

other parameters mentioned previously.
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