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Figure 14 Average RTT with QoS 

 

 
Figure 15 TCP with QoS 

 
has a buffer to store the packets then the packets will be sent 
to the controller after the buffer becomes full. This will over-
load the link and if the link did not support this load, this will 
lead to packet loss. 
The other important thing in UDP is the throughput of send-
ing; UDP in general sends datagram one after without re-
transmitting. This will cause the buffer to be full very fast if 
the throughput of sending is high, and this will increase the 
time that the packets should wait until the buffer is empty, 
and this increases the probability of packet loss. 
The results for this UDP measurement are as shown in Fig. 16. 
From the results, it can be seen distinctly how QoS technique 
reduced the number of packet loss to 99%. 

6 CONCLUSION 
The OpenFlow protocol gives a certain degree of freedom in 
how flows are set up in a network. The measurements of 
ICMP packets show that the values of RTT for the controllers 
are decreased when apply a BT in the network and this result 
was expected since the connection between the switch and the 
controller is already initiated before sending Echo Re-
quest/Reply packets. The Open-MUL controller shows the 
lowest values for RTT among other controllers in the case of 
no BT in the network and in the case with BT, while Floodlight 
controller shows the highest values of RTT in both cases. From 
the TCP measurements, the transfer time of bytes is nearly the 
same in all the controllers when the network is idle. While 
with BT, Open-MUL takes more time than the others to trans-
fer 500 Mbytes and more till 1000 Mbytes. 

 
Figure 16 Packet loss with QoS 

 
Form the UDP measurements; Open-MUL controller has large 
packet loss when the network is overloaded with BT. 
From this work, the difference in throughput and delay values 
for the OF controllers are due to:  

1. The used algorithm from the OF controller to distrib-
ute the incoming messages between threads. 

2. The used mechanisms and libraries for the interaction 
between the network and the OF controller. 

And when QoS have been used, it can be concluded that ap-
plying QoS in OF network enhances the performance of Flood-
light controller. 
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