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Implementation of Simulation Systems and Testbed for WMNs: Simulation and
Experimental Results
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A Wireless Mesh Network (WMN) 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 WMNSs, their performance is evaluated in both quantitative and
qualitative aspects. Throughput performance, routing efficiency, energy consumption are
some of the key issues that are addressed frequently on WMNSs. The WMN technology has to
ensure a certain degree of security and scalability and provide the infrastructure for
distributed collaborative computing.

In this thesis, we design and implement simulation systems and a testbed in order to
analyse the performance of different routing protocols, architectures, OSs, queue
management algorithms and mobility models. From the evaluation results, we found that the
mobility of nodes brings oscillations in performance and route instabilities. We found that
multiple flows traffic decreases the performance of the network.

The contributions of our work are: 1) implementation and evaluation of a different
meta-heuristics methods for mesh router node placement; 2) implementation of a simulation
tool for WMNs using NS3; 3) implementation and evaluation of a Raspberry Pi based WMN
testbed; 4) application of WMN testbed in real environments, considering different scenarios;
5) evaluation of WMN testbed in different OSs; 6) evaluation of WMN testbed considering
distributed concurrent processing; 7) our research work give insights about future
developments and integration of WMNs as an important technology of wireless
communication.

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
for each of them. We present WMNs in Chapter 3. We discuss problems of WMNs and
describe the routing protocols and their features. In Chapter 4, we introduce general aspects
of meta-heuristics methods. We present Genetic Algorithms (Gas), Tabu Search (TS), Hill
Climbing (HC) and Simulated Annealing (SA). We show in details the GA and its operators
in Chapter 5. The simulation systems are presented in Chapter 6. We give details of radio
propagation models, mobility models and other parameters. Then, we show different
scenarios and the traffic data that we used for simulations. In Chapter 7, we introduce the
implemented testbed. We give details of technical and environment settings. Then we show
the experimental scenarios. In Chapter 8 and Chapter 9, we discuss the results of the
simulations and experiments, respectively. Chapter 10 concludes the thesis. We present some
concluding remarks and future work.
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