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Abstract

The internet is the global network that deals with many applications
which expands continuously. The number of connected users to the network
is also increasing due to the development that occurs in the process of
exchanging information over the internet such as increasing the speed of
data ...etc. Consequently, the huge amount number of data being
transmitted over the network could lead to network congestion. Therefore
it is necessary to have mechanisms and techniques to reduce or eliminate

the network congestion. The mechanisms can be used either at the edges of

the network or in the core of the network (network routers)

In this thesis, Modified algorithm for random early detection
algorithm is suggested. It is based on the fuzzy logic principles to reduce
the congestion within computer networks. The fuzzy logic system is built
inside the network routers. It works with the random early detection
algorithm to monitor the packets queue state, this system estimates the
maximum dropping probability of the packet adaptively, depending on the
average queue size and the difference between the current value of average

queue size and the values which have been recorded previously.

The results of the opnet modeler 14.5 indicate that the average
number of the dropped packets in the buffer queue is decreased by 54%
when using fuzzy logic system with random early detection algorithm as
compared with the non-fuzzy logic system. This is a good result if FTP is
the application which is used in the network and relies an TCP to ensure

100% of successful data transmission (i.e. any failed data transmission



will be retransmitted again). It is worth to mention that the reduction of the
average dropped packets will lead to a decrement in the number of
packets retransmissions. Although, this will cause an increment in the
queuing delay by 30% but the overall network performance will be
improved by using fuzzy logic system. For validation purpose, the
network simulation software (Network Simulation 2) is used. An excellent
agreement between the results is observed, given that the principles of
operation of the two programs are completely different, This will enhance

the correcting of the obtained results strongly.
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