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Abstract

Software Defined Network (SDN) presents a network with high
programmability and flexibility; also it is simpler to control and manage.
These benefits are achieved through the separation of control and
management plane from the data forwarding plane. The enormous
increasing in data size with the growth of new technologies and Internet
services, accompanied with vast amount of connected devices degrade the
performance of simple centralized controller. Furthermore; it may fail,
leading to collapse of the whole network.

The distributed SDN 1is the promising solution to meet the
requirements of today's demands. It consists of multi controllers; the
multi homogeneous controllers work together to guarantee continuous
work even when one of these controllers fails. The multi heterogeneous
controllers works separately in isolated manner to manage the network.
An extensive study of multi homogeneous and heterogeneous controllers
and the way to emulate both of them using Mininet emulator is presented.
Various types of network topologies with variable number of switches
were built. Four types of controllers were tested (Floodlight, Ryu, POX,
and Flowvisor) in an Ubuntu operating system environment.

The results showed that a two controllers schema provides more
efficient performance than a single one. This improvement is increased as
the payload increased. Two controllers at scaling configuration mode
decreased the average delay by 62% and increased the throughput by 32%
at (50k pkt/s) as compared to single controller network. In fault tolerant
mode the average delay is decreased by 58% and the throughput is
increased by 23% at (50k pkt/s) when compared to a single controller
network. The results also; revealed that a binary tree topology decreased
the (RTT) by 35% compared to a linear one.

In this thesis the vSDN with two controllers Ryu and POX with
Flowvisor as a proxy controller were analyzed and evaluated. It has been
noted that Ryu controller achieved better performance than POX. Ryu
controller decreased the (RTT) by 31% as compared to POX, which
makes Ryu more suitable for time-sensitive applications. In order to
illustrate the effects of delay factor, a three network topologies were built.
The results demonstrated that as the number of shared switches between
the slices increased the delay factor becomes more effective, so a linear
topology has the less delay factor than the star topology and diamond

topology.
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