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Improvement of Dynamic Network Configuration Protocol
and Its Evaluation

AKIHIRO TOMINAGA,3 FUMIO TERAOKAt and JUN MURATIft

This paper improves Dynamic Network Configuration Protocol (DNCP) that manages IP
addresses for networks. First, scalability is improved to enable DNCP operation in the wide
area network. Networks are categorized into “Core” and “Leaf” parts, and new DNCP works
differently in each part. Specially, “Hierarchical Grouping”, which forms groups based on
the logical relation between servers, is introduced and improves stability of DNCP. Then, the
policing mechanism that keeps the rate of used IP addresses within a range is introduced for
efficient IP address management. Next, the authentication mechanism is added to exclude
requests from invalid hosts. This paper implements improved DNCP and evaluate it. Several
experiments to check functions of DNCP were done in a small network, and other experi-
ments to measure performance were done in a large network with simulation. Results show
that processing speed were enough while achieving efficient IP address management. Last
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part of this paper considered application of DNCP to the Internet.
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Fig. 1 An example of Hierarchical Grouping.
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Fig.3 Network addition test in the small network.
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Fig.4 Network deletion test in the small network.
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Fig.8 Message exchange among servers (depth 3).
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Fig.9 Hierarchy depth and time for release.
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Fig.10 Topology of the reference network.
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Table 1  Allocation rate of IP addresses in each subnet.
oooo oooo oo DNCP | OO
BB 15 50.00% | 50.00%
p2p 2 | 100.00% | 33.33% x
netl 18 60.00% | 60.00%
net2 8 57.14% | 57.14%
net3 1 7.14% | 16.67%
net4 11 36.66% | 78.57%
nets 19 30.65% | 63.33%
net6 21 70.00% | 70.00%
net7 6 20.00% | 42.86%
net8 10 33.33% | 71.43%
net9 27 90.00% | 43.55% x
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Fig.11 Current hierarchy of the address management.
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