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A Mobile Ad hoc Network (MANET) can be defined as a collection of mobile nodes, which
form a highly resource constrained network and a dynamic topology. Because of the dynamic




topology, routing procedures and protocols are a key field of testing and research. In a research
environment, research tools are required to test, verify and identify problems of an algorithm or
protocol. These tools are classified in three major techniques: simulators, emulators and
real-world testbeds.

In most of research in MANET, their performance is evaluated in both quantitative and
qualitative aspects. Throughput performance, routing efficiency, security and energy consumption
are some of the key issues that are addressed frequently on MANETS. The future MANET
technology will have to ensure a certain degree of security and scalability and provide the
infrastructure for collaborative computing.

In this thesis, we design and implement a testbed and a simulation system in order to analyze
the performance and compare the results of different routing protocols, mobility models and other
environmental parameters. In both approaches we use different models, scenarios and traffic data
models. We use our simulation results to improve the experimental environment. We
experimented in indoor and outdoor environment, in horizontal and vertical topologies and in
linear and mesh logical topologies. We also added mobility to specific nodes. From results, we
found that the mobility of nodes brings oscillations in performance and route instabilities. Using
our simulation tool, we simulated different mobility patterns in different protocols. We found
multi-flow traffic decreases the performance of the network. We also proposed a data replication
framework based on fuzzy logic to improve QoS in MANET. From simulation results, we found
that the proposed framework has a good performance.

The contributions of our work are: 1) implementation and evaluation of a MANET testbed; 2)
implementation of a simulation tool for MANETS using NS2; 3) application of MANET testbed
in real environments, considering different scenarios; 4) evaluation of different MANET routing
protocols in different scenarios; 5) propose a new data replication framework for improving QoS
in MANET,; 6) give insights about future developments and integration of MANET as an
important technology of wireless communications.

The outline of the thesis is as follows. In Chapter 1, is shown the background and the
motivation of the thesis. In Chapter 2, we introduce general aspects of wireless networks. We
discuss wireless architectures and wireless technologies giving advantages and disadvantages of
each. We give insights of MANETSs in Chapter 3. We discuss issues and problems of MANETS,
and describe routing protocols and their properties. In Chapter 4, we present the design and
implementation of our testbed. We give details on technical settings and environment
assumptions. The scenarios and the way of implementation are described in details. The
simulation system is presented in Chapter 5. We give details on radio propagation models,
mobility models and other parameters used in our tests. Then, we show the moving scenarios and
the traffic data that we used during simulations. In Chapter 6 and Chapter 7, we discuss the results
of our experiments and simulations, respectively. Chapter 8 concludes the thesis, giving an insight
of learnt lessons and future works in this field.
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