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Abstract  Traditional unicast routing protocols deployed in the Internet just calculate shortest
forwarding path for the same destination network by using single routing metric, such as least
hops, lowest cost. Even unicast routing protocols can use equal cost multiple protocol (ECMP)
to calculate several forwarding paths for one pair of end-to-end communication, they just work
well under specific situations with proper network topology and proper metric. Due to incomplete
information caused by partial-view of network status and selfishness of local strategy calculated
by unicast routing protocols, the routing strategies usually are not optimal. Meanwhile, data-flow
transmission completely relies on single forwarding path, leading to network congest and commu-
nication interrupt by a single failure (e. g. failure of link, failure of node, etc. ). Software defined
network(SDN), as the representative of centralized control mechanism, can obtain the global
network status, perform routing calculation from global-view, and install routing strategies,
hence to promote network toward optimal target. Unfortunately, centralized control architecture

generally has bad system robustness and long delay of network status synchronization, thus it
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hardly has ability of flexible survivability and fast self-healing. Drawing further on this, this
paper puts forwards Software Defined Routing System (SDRS), by introducing centralized control
mechanism into existing routing system on basis of distributed paths generated by distributed
routing protocol. SDRS establishes a closed-loop control system by integrating distributed routing
protocol with centralized controller. On one hand, real-time link-status topology from distributed
routing system is as the input for centralized controller. On the other hand. routing strategies of
centralized paths calculated by centralized controller in return make influence on distributed
routing protocol. Besides, centralized controller can calculate centralized path set without routing
loops based on Maximum Multi-path Overlay Tree Algorithm, and selectively deploy centralized
paths into network according to orchestration strategy. Thus, distributed path and centralized
path can simultaneously transmit data-flow in parallel by coupling these two control mechanisms.
These two aren’t in conflict with each other, because centralized paths generated by centralized
controller include distributed paths. SDRS not only preserves the properties of flexible survivability
and fast self-healing in distributed routing protocol, but also keeps global optimal ability of
centralized controller. Finally, we implement SDRS prototype system, and our experimental
results reveal that the SDRS can significantly promote the network performance especially in case

of network congest or failure, e. g. , when distributed routing protocol has 20 % packet-loss-ratio,

SDRS just has 2. 94% packet-loss-ratio.
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multi-path routing schemes that establishing several equal or
nor-equal routing paths for the same end-to-end communication
and transmitting data-flow in parallel, are proposed by
research communities. Fortunately, the centralized control
architecture (e. g. ,» Software Defined Network) is able to
attain real-time network status and calculate the optimal
routing strategies, promoting network toward optimal target.
Meanwhile, centralized control architecture can support for
dynamical configuration and management through the openness
of control interface of routing protocol, to obtain orchestration
ability of routing system. This way provides a solution to
ossification of calculation rules in existing multi-path routing

schemes in the foreseeable future.
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This paper puts forwards Software Defined Routing System
(SDRS), by introducing centralized control mechanism into
routing system on basis of distributed paths generated by
distributed routing protocol. Centralized controller can
calculate centralized path set without routing loops based on
Maximum Multi-path Overlay Tree Algorithm, and selectively
deploy centralized paths into network according to orchestration
strategy. Therefore, distributed path and centralized path
can simultaneously transmit data-flow in parallel by coupling
these two control mechanisms. It not only preserves the
properties of flexible survivability and fast self-healing in
distributed routing protocol, but also keeps global optimal
ability of centralized controller.
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