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ABSTRACT

The current development in technologies has increased the need
to adopt them in a way that fits life issues. Nowadays, most life activities
are managed and controlled by internet networks. Therefore, networks have
become a crucial part of people’s business, social activities, and work, to
mention a few. Moreover, real-life networks vary when it comes to
structuring. For instance, some networks have stationary nodes and follow
particular topologies. Other types of networks have dynamic nodes where
nodes are mobile and move over time such as Mobile Ad Hoc Networks
(MANETS), which are believed to be the dominant networks in the near
future due to their importance, its allow the wireless network to establish
communications without the need for infrastructure by allowing the nodes
to deliver each other's packets to their destination.

The problem with MANET networks is that they are not stable in
performance because many factors can be involved (i.e., deployment of
mobile nodes, movements of nodes, the nature of the environment,
bandwidth and energy constraint, dynamic topology, routing overhead and
packet loss, etc.). For instance, the selection of a routing protocol is
considered a challenging task because it is not the only factor that affects
network performance.

Hence, in this thesis, a special-purpose framework for MANET
was designed and implemented for the purpose of performing simulations.
Also, two routing protocols were enhanced and implemented. Moreover,
for the purpose of understanding MANET network performance, 105
experiments were designed and implemented as scenarios. These
experiments include combinations of deployment strategies (i.e., Normal,
Uniform, and Exponential deployment strategies). Five mobility models
were also implemented and incorporated into the design of the framework

and experiments such as Correlated Direction mobility model, Cauchy



II

Flight mobility model, Exponential mobility model, Levy Flight mobility
model, and Individual Mobility model. Also, two evaluation metrics were
involved namely, coverage area and data spreading. In order to support the
mobile nodes, stationary nodes were proposed to be added to the
environment aiming to simulate a real-world situation.

The designed framework showed its efficiency in simulating
different scenarios of MANET networks. The two proposed routing
protocols outperformed the benchmarking protocols in all the evaluation
aspects. The results also revealed important observations about MANET
networks. First, the performance of the network does not depend on one
factor, instead, it depends on many factors such as how nodes are deployed
within the simulation environment and how nodes move in the
environment. Second, it is crucial to study the environment before
designing the network and the aforementioned two factors (deployment and
mobility) should be well-defined along with the application of interest. The
results also present a series of experiments that is of benefit to network
architects. Finally, it is concluded that the Exponential deployment strategy
along with the IM mobility model provided better performance in terms of
routing for the proposed protocols and the benchmarking. The best result
was in scenario 15 by (E-Gradient) the coverage area 91% and data
spreading 71%, and (E-PRoPHET) the coverage area 88% and data
spreading 67%.
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