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//called periodically

maintenance ( average load Tload )
L = update_load ( n. virtual_node_set) ;
if(L> =Tload)
vk = find_vk (n. virtual_node_set) ;
nlight = find_nlight(vk) ;
if(find vk and vlight successfully)

transfer( vk, nlight) ;

(1) S 3 HH 1 R AR

//calculate and update node load

update_load ( n. virtual _node_set)
for each v in n. virtual_node_set

L+ =v.1l;

(2) E AL 7 28T pR AR

//find the lightest virtual node vk to make n light

find_vk ( n. virtual_node_set )
for each v in n. virtual_node_set
if (L-v. 1< Tload)
insert v to transfer_list;
for each v in transfer_list

return minimum( v) ;
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(3) A AL R F A1 5T R AL

//transfer load from heavy to light node
find_nlight( vk )

for each v in vk. successor_list

return the lightest node having v;

(4) &k T2 1 PR AL

transfer( vk ,nlight )

move the virtual node vk to physical node nlight;

update the virtual nodes list information ;
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Load balance of the fast similarity search using locality
sensitive hashing in structured P2P networks

Qi Xiangdong * ,Liu Dawei ™ ™ ,Wang Jinlin*
( " National Network & New Media Technology Research Center,
Chinese Academy of Sciences, Beijing 100190)
(™ Joint Lab of Network Communication System & Control ,
University of Science and Technology of China, Hefei 230027)
(™ Institute of Network Technology, Yantai 264670 )
Abstract
The load balancing and maintenance of the distributed similarity search using locality sensitive hashing( LSH)
in structured P2P networks based on distributed hash table ( DHT ) were studied. Considering that I.SH is proved effi-
cient in K-Nearest Neighbor (KNN ) search in high dimensions and a number of schemes are gradually used to imple-
ment LSH over DHT-based peer-to-peer systems to process the distributed similarity search, an efficient structure
using virtual nodes to manage the multi-dimensional LSH bucket space in DHT peers was put forward to improve the
searching efficiency and effectiveness in this scenario. Furthermore, a specific maintenance algorithm according to
Chord structure was introduced. The algorithm can improve the load balancing in comparison with the state-of-the-art
technique. The effectiveness of the proposed method was proved by experiment.
Key Words:load balance, distributed hash table (DHT) , locality sensitive hashing ( LSH) , virtual node, dis-

tributed similarity search
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