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A Hierarchical Network Distance Prediction Mechanism

XING Chang-You CHEN Ming

(Institute o f Command Automation, PLA University of Science and Technology, Nanjing 210007)

Abstract  Network Coordinate system provides an efficient mechanism to obtain network dis-
tance (latency) information with limited times of measurement. However, prediction mechanisms
based on single metric space embedding cannot describe the complex hierarchical structure of In-
ternet precisely, and result in great prediction errors. By analyzing the hierarchical structure fea-
ture of Internet, a region-partition based hierarchical network distance prediction mechanism
named NetPharos is proposed, which divides Internet into independent core prediction region and
many edge prediction regions based on the structure and performance feature of Internet. Dis-
tances between any two nodes are obtained by accumulating distances in their edge regions and the
core region. Theoretic analysis and simulation results show that NetPharos can avoid the interfer-
ence between short distances and long distances during distance prediction process, and improve

distance prediction accuracy.
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Background

Internet applications such as P2P, Grid and CDN can
benefit much from the ability to obtain network performance
before data transferring. However, Internet is designed to
provide best effort packet delivery service to applications,
with little or no information about the likely performance or
reliability characteristics of different paths. Therefore, a
suitable performance service model is needed to provide net-
work performance for network applications based on partial
measurements. Motivated by this idea, Ng firstly gave the
concept of predicting network distance by coordinate embed-
ding and proposed a Euclid-embedding based distance predi-
cation mechanism GNP. Zhang gave a detailed study on In-
ternet distance predication error, and proposed a hierarchical
distance predication mechanism. However, the hierarchy cri-
teria used there was too simple to represent real Internet
structure. There are still many other distance prediction
mechanisms, such as BBS, PIC, Lighthouse, Vivaldi, and
so on, but still none of them take Internet structure into con-
sideration.

Internet forms a hierarchical structure, and different hi-

erarchy has different network behavior mode. How to take

full advantage of this hierarchical structure during distance
predication process is still an open problem. The authors try
to answer this question. In this paper, the authors propose a
hierarchical network distance predication mechanism named
NetPharos, in which many independent predication regions
are constructed according to Internet hierarchical structure,
and each predication region is embedded into an independent
metric space. The distance between two Internet nodes can
be computed by accumulation of distance values in related
predication regions. By this means, the problem that the in-
terference between short distances and long distances during
distance prediction process is avoided. In addition. since
predication regions are independent with each other, we can
choose the most appropriate embedding coordinate space for
each predication region according to its network behavior
mode, which increases the system flexibility greatly.
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