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THE DUAL CHANNEL IP-TO-NDN TRANSLATION GATEWAY: A SEMANTIC
NETWORK PROTOCOL TRANSLATION
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The emergence of communication networks has resulted in a system of content-

based networks. A novel network design called information—centric networking



(ICN) pro-motes the efficient transfer of content objects, especially through
named-data net-working (NDN), as one of the most promising candidates. While
migration from Internet Protocol (IP) to NDN is inevitable, it is prohibitively
expensive to replace all routers instantaneously with NDN routers. As a result,
we propose the dual—-channel IP-to-NDN translation gateway to address this
problem. The gateway pro—motes the semantics of the IP protocol to be equal to
those of NDN at the network layer. The proposed gateway uses two unique IP
addresses as channels to distinguish an IP packet as either an interest or data
packet without checking the payload of packets. The proposed gateway uses a
name-binding mechanism to seamlessly trans—mit packets between IP and NDN
hosts. Using static and dynamic binding schemes, the performance of the dual-
channel gateway, especially throughput, is examined. The estimation throughput
model is analyzed and evaluated by comparing it with the emulation testbed. The
relationship between the hit ratio, processing delay, and throughput is also
highlighted. Through numerical evaluation, we show that the throughput
estimation model successfully predicts the gateway throughput with an accuracy
of about 90% and 85% in static and dynamic prefix—name binding schemes,
respectively. Furthermore, a phenomenon called delayed caching that creates a
hit ratio decline in the gateway is investigated and analyzed. The suppressing

method to prevent the hit ratio decline is also presented.
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