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Abstract

Abstract

Network measurement is important for us to examine the action of network so that
the network can be managed more reasonably and more effectively. However, because of
its distributive, no corporative and heterogeneous characteristic, accurate measurement of
such a network is very difficult. Traditional measurement methods have sonie limitations
such as with the participation and collaboration of internal nodes and some devices being
deployed in the network to storage and analysis packets information, leading to leak of
information security, user privacy and business secrets, and additional traffics being
increased for network load in the process of measurement. For the reasons, network
tomography is proposed based on the principle of computer tomography. It is a newly
developing measurement and inferring technology in the network, which can induce the
performance about internal link in network by way of the result from the end-to-end
measurements, such as delay and loss etc. Because of overcoming the limitations of
traditional measurement methods, network tomography has become a hot subject in
network measurement.

Delay tomography is one of the important subjects in network tomography.
According to the shortcoming of existing algorithms, we mainly work on the algorithm
about delay tomography in the paper. The existing algorithms mainly based on two
models: discrete delay model and continuous delay model. Because of the difficulty in
choosing fit bins size before and computational complexity in the discrete delay model,
the continuous delay model has become a hot subject recently. But the distribution of
delay on each link must be supposed before in the continuous delay model, which may
lead to low accuracy if the supposed distribution is not correct.

The main contents in the paper are as follows. In the discrete delay model, we work
on decreasing the computational complexity and proposed a high efficiency algorithm,
which infer delay layer-by-layer from bottom to up. It is a kind of numerical calculation,

so its efficiency is high comparing with the existing EM algorithm, but it can produce
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accumulative error because of its layer-by-layered calculation.

In the continuous delay model, we make an improvement on the existing moment
method by taking the correlation between variables into it and improve its accuracy, but it
can also produce accumulative error because of its layer-by-layered calculation. Therefore,
from overall consideration, we propose a delay estimation algorithm based on end-to-end
moment. The accuracy can be improved by solving the error problem caused by its
layer-by-layered calculation.

But in continuous delay mode, the accuracy is impacted on whether the assumption
on link delay distribution before is correct or not. For the reasons, we make researches on
the direct method to solve the linear model in delay tomography. Because the linear
model is a serious ill-posed inverse problem, according to the ideas about regularization
method solving ill-posed inverse problem, we work on the method in choosing
regularization parameters and regularization matrix, and we proposed a mixed algorithm,
which the outcome from the improved least square algorithm in the unbiased estimation is
made to initial value for the improved spectrum iterative algorithm, in the end, local
optimized search algorithm is make use to improve its accuracy. This method can
improve the accuracy when the assumption on link delay distribution before is not correct,
but it can be impacted by the degree of ill-posed problem.

Key words: netwoek tomography; delay; multicast.
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