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Abstract  Compact routing represents a category of scalable routing schemes that can greatly
reduce routing table size of nodes while routing with nearly shortest paths. Aiming at addressing
the scalability problem of Internet routing, compact routing on scale-free networks has received
considerable attention. However, existing compact routing schemes are mostly name-dependent,
i. e. , nodes must be renamed to encode the network’s topological information. Name-dependent
routing schemes are thereby considered lacking of applicability in real networks. This paper
proposes a name-independent compact routing scheme for scale-free networks, in which
renaming node is not needed and packet delivery will be successful if only the source node knows
the destination node’s original name. The scheme incorporates a name mapping system based on a
name-dependent compact routing scheme. Its routing process usually consists of two steps:
querying the destination node’s hidden address by its original one, then routing according to the

address. To optimize the routing performance, the scheme uses a small number of high-degree
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nodes as landmarks, and maps all nodes’ original names to their addresses in an evenly distributed

way on those landmarks. Comprehensive experiments show that the proposed scheme can achieve

a significantly better performance in scale-free networks than the best existing name-independent

compact routing scheme.
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increases, the routing table size will also grow rapidly,
thereby significantly degrade the routing performance of the
network. Compact routing has been considered as a good
candidate to fundamentally address the scalability issue of the

routing infrastructure. The basic idea of compact routing is
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to achieve a good tradeoff between routing table size and path
length. A compact routing algorithm guarantees that the size
of the routing table on each node is 0(n). and in compensa-
tion. relaxes the shortest path requirement. The quality of a
routing path used by a compact routing algorithm is quantita-
tively measured by stretch, which is the ratio between the
length of the routing path and the shortest path.

This work focuses on compact routing on scale-free net-
works. Since the Internet has been revealed to be a scale-{ree
network because of its power-law topological property, com-
pact routing on this sort of networks has attracted increasing
research interests. Several specialized compact routing
algorithms have been proposed for scale-free networks, and
they have been either theoretically or empirically proved to be
more efficient than universal compact routing algorithms
when applied to scale-free networks such as the Internet
graph.

However, so far, nearly all the specialized routing algo-
rithms for scale-free networks are name-dependent, which
indicates that node names need to encode topologically sensi-
Moreover, the node

tive information useful for routing.

names have to be renamed upon topology changes. In contrast,

name-independent algorithms do not encode topology-
dependent information in the node names, hence are more
flexible in coping with topology changes. Motivated by this.
we proposed a name-independent compact routing algorithm
that is specialized for scale-free networks. Based on the
random power-law graph model and the Internet AS graph,
we gave both analytical and experimental evaluations to the
stretch and routing table size of the proposed routing algo-
rithm. The analytical and experimental evaluations showed
that it produces much better tradeoff between routing table
size and stretch on scale-free networks than that of the
universal optimal compact routing algorithms. Our proposed
routing algorithm was essentially an implementation of the
Locator/ID separation (LIS) idea, which has been strongly
recommended by most recent proposals for the future Inter-
net routing architecture. In this work, all the performance
evaluation of our proposed routing algorithm was undertaken
in static network environment. Understanding how it
behaves in the dynamic environment is critical for developing

a practically scalable routing protocol, which could be the

future research direction.



