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o ABSTRACT o

Data transmission over optical network using Dense Wavelength Division
Multiplexing (DWDM) technology is gaining prominence with the growing need to
aggregate high-speed data streams of more than 100 Gbps together over optical
transmission networks. Hence integrating IP and DWDM to transport IP flows over
optical networks that support DWDM efficiently and effectively acquires an urgent task.

This research aims to improve the performance of non-large, Software Defined
Networks and establish their links, in addition to meet the requirements of data traffic,
taking into consideration the setting of connections between each pair of nodes and the
cost per distance in the optical network associated with different transmission rates for
optical connections in order to find the optimal configuration lower cost. An algorithm
has proposed to form the IP flow pathsbased on a mathematical model that starts from
the network representation with a two-level graph, the physical level that represents the
physical structure consisting of the DWDM network and its associated client nodes
which are considered a data transmission network and the logical level that represents
the network function on Transport level of IP streams. This algorithm has also been
tested and found to be suitable for the work of such networks and to have an advantage
over others in terms of speed of performance, both when establishing the paths or when
reviving alternative paths in the event that some of the links adopted by these paths fail.
Key Words: Software-Defined Networking (SDN),OpenFlow Protocol,Mininet,
ONOS, DWDM, IP Streams.
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