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The webgraph is the graph generated from the link structure of the web
pages. In this graph, each node represents a web page and each edge is a hy-
perlink from one page to another. The webgraph has a particular structure,
that is not similar to other known graphs, and it grows continuously. Nowa-
days it contains more then 25 billion nodes and about 400 billion edges. Even
some properties of this graph have changed over time, there are some basic
characteristics that remain the same. One of them is the power law distribu-
tion on the indegree of nodes. By this distribution, the probability that a node
u be connected by k other nodes is about k−β , that is, Pru[IN(u) = k] ∼ 1

kβ .
The usual value of β in webgraphs is β ≈ 2.1. Surprisingly, the power law
distribution is found when analysing other properties of this graph. In 2000,
Broder et al. [2] showed that the indegree and outdegree of the webgraph
follows the power law distribution. In 2002, Pandurangan et al. [4] observed
that the pagerank also follows the power law distribution. In 2004, Donato et
al. [3] reported the power law on the distribution of the strongest connected
component and their components. Based on some of these empirical obser-
vations in realworld webgraphs, models for generating synthetic webgraphs
were proposed in the last few years. In all of them, the power law on the
indegree distribution is the first property to be verified. A survey on models
for generating webgraphs can be found in [1].

Graph grammars provide a formal way to generate graphs, based on the
definition of the rules that govern the evolution of the graphs. In this paper,
we investigate the suitability of graph grammars to generate and analyze the
webgraph. The idea is to use properties that are observed in webgraphs and
create rules that preserve these properties. That is, we create a grammar that
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explains the evolution of the webgraph (concerning the given properties). As
a first step, we will consider the power law distribution of the indegree of
nodes, and show how to obtain a grammar that generates graphs preserving
this property. We discuss the requirements on grammars and their semantics
needed to faithfully model the evolution of the webgraph.
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