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Abstract The objective of the physical topology discovery is to determine the connection relationship between various equipments in the
network and the link between physical ports, which is very important for maintenance work, and with which the performance of the
network can be monitored and evaluated efficiently and the fault discovery and positioning is also made easy. This paper proposes an
optimization algorithm based on the predicate logic reasoning and the spanning tree protocol. It can effectively compute node information
under the circumstances that the topology discovery AFT (Address Forwarding Table) data are incomplete. Thus the algorithm can
overcome the shortcomings of the existing link layer network topology discovery, to obtain a possible physical topology network. This
paper provides a new way to discovery link layer topology, with the link deducation technology, "to repair and revise" the uncomplete root
AFT data. The shortcomings of the predicate logic and STP (Spanning Tree Protocol) algorithm are remedied, and the advantages are
taken.
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Fig. 1 Flowchart of the algorithm
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Table 3 Data table for the algorithm
R Ny AFT% SR R - A IRRE -
MIIREL AHRNE%  RIRE A% RhkE AR AR %
1 0.05 20 0 0 0 0 0 0 0
2 0.1 190 10 5.2632 10 5.2632 10 5.2632 0
3 0.15 1140 2 1.9298 0 2 1.9298 0
4 0.2 4845 54 1.1146 8 0.1651 54 1.1146 0
5 0.25 15504 123 0.7933 16 0.1032 127 0.8191 0.0258
6 0.3 38760 227 0.5857 10 0.0258 335 0.8643 0.2786
7 0.35 77520 708 0.9133 4 0.0052 1014 1.308 0.3947
8 0.4 125970 1549 1.2297 18 0.0143 2237 1.7758 0.5462
9 0.45 167960 2772 1.6504 35 0.0208 5443 3.2407 1.5903
10 0.5 184756 6380 3.4532 37 0.02 14134 7.6501 4.1969
11 0.55 167960 14120 8.4068 21 0.0125 27936 16.6325 8.2258
12 0.6 125970 22911 18.1877 0.0048 38588 30.6327 12.445
13 0.65 77520 26116 33.6894 8 0.0103 37537 48.4223 14.733
14 0.7 38760 20915 53.9603 28 0.0722 26046 67.1981 13.2379
15 0.75 15504 11687 75.3805 56 0.3612 12937 83.443 8.0624
16 0.8 4845 4460 92.0537 70 1.4448 4571 94.3447 2.291
17 0.85 1140 1131 99.2105 56 4.9123 1131 99.2105 0
18 0.9 190 190 100 28 14.7368 190 100 0
19 0.95 20 20 100 8 40 20 100 0
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Fig. 3 Algorithm’s successful rate
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