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A Parallel Router Architecture
Based on Sparse-combining with a Network

MASAHIRO JIBIKI,! E1icHI KONDOH, T KENICHI KATSUMATAT
and MASATAKA OHTAtt

High performance/high functionality router is realizable by increasing the parallel degree
of packet transmission and route search using exclusive hardwares. However, in this method,
it is difficult to increase and decrease dynamically each required router function according to
a network environment because of the restrictions on a design. This paper proposes the novel
router architecture which can provide flexibly high performance/high functionality according
to change of a network scale or an use situation. The architecture proposed in this paper
has the following feature: (1) dividing the basic function of a router and assigning each func-
tion to the element routers, (2) adopting not the dense-combination by a exclusive hardware
but the sparse-combination by the existing network technology as combination between the
element routers, (3) constructing virtually one parallel router by sparse-combining plural ele-
ment routers with the network. This method can be adapted to change of a network scale or
an use situation flexibly by adjusting the size of the router internal network and the number
of element routers based on the sparse joint architecture. Furthermore, this paper describes
distributed routing mechanisms required for construction of the proposed architecture, and
the implementation/estimations.
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Fig.1 Close coupling type parallel router architecture.
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Fig.2 The structure of a backplane in the close coupling
type parallel router.
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Fig.3 A design of the exchange node.
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Fig.4 Loose coupling type parallel router architecture.
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Table 1  The list of element routers.
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Fig.5 The structure of a backplane in the loose coupling
type parallel router.
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Fig.6 Architecture of the distributed routing mechanism.
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Fig.7 The internal packet forwarding and the data link
header.
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Table 2 The component of the parallel router based on

sparse-combining.
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Fig.9 The distribution of signaling time in contrast with
a network scale.
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which can be expected the increase in efficiency
by distributing.
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Table 3 The comparison of the forwarding delay.
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Fig.11 The comparison of the forwarding packet size

and the throughput.
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