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Algorithms and Systems for Next Generation Networks: A Software Engineering
Approach
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In this thesis, we deal with algorithms and systems for next generation networks




considering a software engineering approach. In the last few years, we have observed
an explosive growth of multimedia computing, communication and applications. This
revolution is transforming the way people lives, works and interacts with each other,
and i1s impacting the way business, education, entertainment, and health care are
operating. In such fast multimedia environments, the diversity of Quality of Service
(QoS) such as the transmission speed, received signal to noise power and quality of
the received information which users require should be satisfactory. Also, the next
generation networks such as heterogeneous wire/wireless multimedia systems need
to provide a high quality internet access and video conference services. For this
reason, some advanced technologies and system are needed. However, due to the high
demand for the dissemination of the mobile communications and high-speed
multimedia communications services, the effective distribution and use of limited
frequency bands become imperative problems in the wireless communications
systems.

In this thesis, we analyze such demands and problems, and investigate various
approaches to realize next-generation high-quality network services. Firstly, in order
to implement next-generation cable network services, we analyze Gbps-level cable
transmission systems which allow high-speed transmissions and propose encoding
techniques with high-speed processes. Secondly, we analyze the UWB system which
1s the next-generation communications system implemented for short distances and
propose a method for the improvement of performances to overcome multi-users’
interferences. Thirdly, we analyze the location algorithm which is an important tool
in the ubiquitous environment and analyze the performance of the position
determination by various experiments. Finally, we propose a network structure to
make the efficiency of advanced web servers and verify the structure of high-quality
web servers by simulations. We evaluated the performance of the implemented
algorithms and systems and have shown that they have better performance
compared with conventional algorithms and systems.

The thesis 1s organized as follows. In Chapter 1, we present the introduction and the
outline of this thesis. In Chapter 2, we review the state-of-the-art technologies
related to DOCSIS 3.0 high-speed data transmission system and we introduce the
implemented Reed Solomon (RS) encoder which was designed using VHDL (Very
High-speed integrated circuit hardware Description Language) and verified its
operation in order to confirm our design through the ModelSim simulation analysis
tool. In Chapter 3, we applied Co-Channel Interference (CCI) canceller to remove
multiple access interference in co-channel environment and improved performance of
Impulse Radio Ultra Wideband (UWB) system. Also, we evaluate the performance of
UWB system with Truncated Type-II Hybrid Automatic-Repeat-Request (ARQ)
scheme. In Chapter 4, we present a detailed description how to utilize multiple
landmarks’ coordinates and data from multiple paths. We present four kinds of
methods to calculate and update the coordinates of nodes. In Chapter 5, a Time of
Arrival (ToA) estimation technique of WLAN based on physical layer
Round-Trip-Time (RTT) is discussed. Two problems arising when ToA is estimated
using WLAN physical layer RTT are presented and simple solutions for the problems
are provided. In Chapter 6, we focus on reducing response time and bandwidth
requirements for high performance web servers. For this purpose, we propose two
novel approaches. Finally, in Chapter 7, we summarize the thesis with some
suggestions for future research.
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