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Abstract. For most networks in engineering and technology, the interplay of system

dynamics, data traffics and network topology is critical to the network evolution and per-

formance evaluation. Using the router-level Internet as a precise case study, this paper

discusses a model that describes the growth of local-world weighted complex networks.

This model combines the new vertices and new edges with the dynamical evolution of

the weights locally, thereby generating a growing network with many statistical properties

observed from real-world network examples. In particular, the model yields non-trivial

time evolution of various vertex properties, including such as exponential and scale-free

distributions of weights, strengths and degrees.
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1 Introduction

In recent years, there have a great deal of theoretical and empirical stud-
ies devoted to the understanding and characterization of various complex
networks, including the Internet [1], the WWW [2], world-wide airport net-
works [3, 4] and scientific collaboration networks [5, 6], to name just a few.
These networks generally possess fairly complex topological properties, such
as the small-world feature [7] with large clustering and small average-path
properties, as well as scale-free behavior [8] that can explain the ‘rich gets
richer’ phenomenon observed in many real-life complex networks. There are
two major categories of models that were formulated to capture the scale-
free properties of such networks. One type of models focuses on the pure
topological structures of the networks (i.e., un-weighted networks), and con-
siders their dynamical evolution and growth. This includes the representative
BA model [9], which introduces a liner preferential attachment mechanism
to generate un-weighted scale-free networks. Another type of models takes

†The authors completed this paper before knowing the work of [19], which develops the
same model but has different emphasis on model properties and applications.


