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Abstract: Recent years, the topology of home network is getting complicated. On the other hand, an Home-
network Topology Identifying Protocol (HTIP) has been formulated for operation management. However,
even if topolofy information is collected using HTIP, it is not obvious to detect the topology. Previously, a
topology discovery algorithm using information collected by SNMP has been proposed. In this paper, we
study whether the existing topology discovery algorithm can be applied to home network using HTIP. We
describe the home network topology discovery system.
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Network topology discovery system based on HTIP in home network
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Fig. 1 An example of user’s home network configuration
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Fig. 2 Target network environment
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Fig. 3 The network graph of figure 1
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Table 1 The network graph of fig. 1
HOW L2SW
port MAC Address port MAC Address
1| L2SW, PLCL, PLC2, B, D, E ; g
2 WB, C
3| PLCL, PLC2,E
3] A 4| HGW, WB, A, C
WB
port MAC Address
1 HGW, L2SW, PLC1, PLC2, A, B, D, E
2 C
PLC1
port MAC Address
1| HGW,L2SW, WB, A, B, C, D
2| PLC2,E
PLC2
port MAC Address
1] E
2| HGW, L2SW, WB, PLC1, A, B, C, D
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Table 2 Connection relationship between NW devices

Connection Src
HGW | L2SW | WB | PLCI1 | PLC2
= [Hew [ - 4 1 1 2
S lesw| 1 f 1 1 2
2 [ws 2 4 - 1 2
g lpcci| 1 3 1 - 2
Slecz| 1 3 1 2 -

* 3 NW i oEEEEER

Table 3 Direct connection relationship between NW devices

Connection Src Connection Dst
gszeicgiry Port Number | Device Category
HGW 2 WB
WB 1 HGW
PLC1 2 PLC2
PLC2 2 PLC1
HGW 1 L2SW
L2sw 4 HGW
L2sw 3 PLC1
PLC1 1 L2SW

4 v b= bRaIH
Fig. 4 An example of network topology
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4.1.1 YANG data model for Network Topology

YANG data model for Network Topology & (&,
YANG(Yet Another Next Generation) £\5 7 —XET
VNTaAYy MY =2 bR YVzaiiddsZl 2L L
3y hT =23 ETNVTHS [4]. YANGIE, 2y hT—
7 EBEISROEM 0 h 2L Th 5 NETCONF (Network
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module: htip-topology

augment /topo:network-topology/topo:topology/topo:node:
+——rw mac? yang:mac-address
+-—rw DeviceCategory? string
+—rw ManufacturerOUI? string
+—rw modelName? string
+—rw modeNumber? string

augment /topo:network-topology/topo:topology/topo: link:
+—rw ifType?  iana:iana-if-type

augment /topo:network-topology/topo:topology/topo: link/topo:source:
+—rw port?  inet:port-number

augment /topo:network-topology/topo:topology/topo: link/topo:destination:
+-—rw port?  inet:port-number
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Fig. 5 schema tree for home network toporogy
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Fig. 6 Structure of topology discovery system
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