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Hierarchical Management Mechanism of P2P Video Surveillance Network Based on CHBL
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Abstract Load balancing and response time are the key issues in video surveillance peer-to-peer networks. A hierarchical mana-
gement mechanism of a P2P video surveillance network based on the consistent hash with bounded loads is proposed. According
to the geographical location of the nodes, the P2P video surveillance network is divided into the different autonomous region,
which is divided into one layer of super nodes and multiple layers of ordinary nodes. The ratio of the upstream bandwidth of the
node to the bandwidth required by each video transmission channel is used as the upper limit of the node load. It is stratified when
the total load of the upper layer nodes reaches the upper limit. CHBL algorithm is used to control the load balance of each layer
nodes, which are mapped to different hash ring. The weight of each index of the node is calculated by the independent information
data fluctuation weighting method,and then the comprehensive value of the node is obtained by linear weighting. The node with
the highest comprehensive value in the child node layer is selected as a replacement node for the separated node. The node with
the highest comprehensive value will converge to the upper layer between long-running P2P networks. Compared with the DHT-
based P2P network,the simulation results show that the proposed management mechanism can effectively improve the load ba-
lance and reduce the overall response time of the network.
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Table 1 Node hardware parameter configuration

EAT

gﬁ BEZX%L  HE/GB AK#H ##H/GB #?%/M A IP
AS CentOS 7 2 4 50 30 45.40.192.118
C Linux 1 2 30 30 10.16.33. 1
SN1 Windows 10 2 2 25 20 10.16.33.2
SN2  Windows 10 1.5 2 27 15 10.16.33.3
SN3  Windows 10 2 4 23 20 10.16.33.4
SN4  Windows 10 1 2 23 25 10.16.33.5
ON1 Windows 10 1 2 30 20 10.16.33.6
ON2  Windows 10 1 2 20 10 10.16.33.7
ON3  Windows 10 2 2 25 20 10.16.33.8
ON4  Windows 10 2 4 30 10 10.16.33.9
ON5  Windows 10 1 2 10 10 10.16.33. 10
ON6  Windows 10 2 2 20 20 10.16.33. 11
ON7  Windows 10 1 4 30 20 10.16.33.12
ON8  Windows 10 2 2 10 10 10.16.33.13
ON9  Windows 10 1 2 25 20 10.16.33. 14
ON10 Windows 10 1 2 20 10 10.16.33. 15
ON11 Windows 10 2 2 25 20 10.16.33. 16
ON12 Windows 10 2 4 30 10 10.16.33.17
ON13 Windows 10 1 2 10 10 10.16.33. 18
ON14 Windows 10 2 2 20 20 10.16.33.19
ON15 Windows 10 1 4 30 20 10.16. 33. 20
ON16 Windows 10 2 2 10 10 10.16. 33. 21
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Table 2 Client node attribute

TR AR LM, P cv
SN1 6.67 0.5764 0.6638
SN2 5 0.496 4 0.6324
ON1 6.67 0.3170 0.3160
ON2 3.33 0.0911 0.0724
ON3 6.67 0.5764 0.5018
ON4 3.33 0.7304 0.6790
ON5 3.33 0.0911 0.0940
ON6 6.67 0.5308 0.4440
ON7 6.67 0.5603 0.5419
ONS8 3.33 0.3049 0.2220
ON9 6.67 0.2714 0.2367
ON10 3.33 0.0911 0.1156
ON11 6.67 0.5764 0.4478
ON12 3.33 0.7304 0.6035
ON13 3.33 0.1348 0.1065
ON14 6.67 0.5308 0.4980
ON15 6.67 0.5603 0.5095
ON16 3.33 0.3049 0.2328
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Fig. 7 Load distribution of each node in two kinds of networks
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Table 3 Comparison of load balancing degree

TR E o 1A,

R E B R
CSNE  ONE
# F CHBL # P2P K % 0.039 0.050
£ F DHT # P2P H % 0.073 0. 065
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Table 4 Average response delay of nodes

(B . ms)
WE A4 EF CHBL #y P2P W #% 2 F DHT & P2P W %
SN1 3.8354 3.8423
SN2 3.8863 3.8859
ON1 13.2388 66.2653
ON2 13.2865 47.6185
ON3 8.5763 8.8895
ON4 8.5895 8.5433
ON5 13.2879 61.5935
ONG6 46. 8633 12.9305
ON7 8.5023 60. 8865
ON8 47.6905 8.8813
ON9 30. 7065 42.5806
ON10 30.6896 29.9653
ON11 30. 6866 25.8876
ON12 25.5562 25.8906
ON13 30. 2855 32.1626
ON14 25.8973 25.8876
ON15 25.9505 30.5898
ON16 29. 8654 19.2673
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