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Abstract: SDN aware Pub/Sub infrastructure has been proposed as a delivery infrastructure in the topic-
based Pub / Sub communication model. SAPS realizes efficient message delivery between multiple Brokers
by using two delivery methods Application Layer Multicast (ALM) and OpenFlow multicast (OFM) com-
plementarily in combination. SAPS has simultaneous switching method (EITHER method) and sequential
switching method (BOTH method) as switching methods from ALM to OFM which establishes efficient
delivery. While the former switches delivery method of all member nodes in a short period it has scalability
issues. On the other hand, though the latter improves scalability in a large-scale environment, it is nec-
essary to manage publishing/subscribing member groups for each delivery method in the overlay network.
And current system design causes issues such as wasteful message transfers to an empty member topic and
increase of delivery method switching period. In this paper, we propose a new overlay network management
method to reduce the number of messages and the delay time of OFM switching in BOTH method. For the
former, we exploit the property of strong relay freeness of structured overlay to prevent transfer to an empty
member topic. For the latter, we propose key name rewriting transition in which substantial transition is
completed by rewriting the internal information of the node without joining / leaveing of the node. As a
result of experiments, it was confirmed that the proposed method eliminated the message transfer to an
empty member topic and reduced the delay time of OFM switching drastically.
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Fig. 1 Overview of SAPS.
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Table 2 The number of hops required to publish a message in

each phase of both delivery methods.
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Fig. 5 An experimental example of changes in total number of

hops.
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