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Abstract

Software-Defined Networks represents a significant shift in the networking field
through the ability to solve problems facing traditional networks, such as
updating components for networks and integration between devices. Open-source
components and protocols were used in Software-Defined Networks. Among its
advantages are the separation of the control plane from the data plane, the use of
the openflow protocol, and the transition to decentralization in network
management. Software-Defined Networks provides centralized intelligence to
increase the adaptability and effectiveness of the network. It makes it possible to
virtualize and program the network, which led to a radical change in traditional
networks.

In many previous studies related to Software-Defined Networks, it became clear
from the results obtained that the comparisons in these studies were between
different types of controllers to obtain the best performance through the use of a
specific controller, specific parameters, and a specific topology. Also, these
studies did not address the use of controllers in cluster formation and the
comparison between the performance of different numbers of nodes for the same
controller.

Work has been done on open network operating system (ONOS) controllers in
cluster mode from one to five controllers, and a comparison between the
performance of different numbers of controllers to obtain the best performance
through the use of many measures. ONOS is an operating system developed to
meet the needs of developers and operators. ONOS aims to improve overall
network performance. Run out ONOS controller in cluster formation to measure
the delay between two ends, throughput, and jitter.

Discussed done how many controllers are needed for the best performance of
software-defined networks, such as throughput. The cluster is formed in two
ways, the first using the virtual machine and the second using the DOCKER
container and comparing them. A cluster is an excellent way to eliminate single-
controller failures where these controllers work together in one connected entity.
All the experiments are run using the mininet network simulator program
installed on the linux system ubuntu server. The measures used to measure are
ping, Cbench, and iperf on a different number of ONOS controllers(one to five)
in a cluster. The measuring was done through three different topologies linear,
tree, and actual topology(AT&T American telecom).Actual applications that use
the Software-Defined Networks for example are Facebook and google.
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