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P2P Multi-dimensional Range Query System Based on Kademlia
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(1. School of Computer Science and Technology, Beijing Institute of Technology, Beijing 100081;
2. School of Software, Beijing Institute of Technology, Beijing 100081)

Abstract Structured P2P networks has good expandability, but it is difficult to support multiple keywords query or range queries. This paper
analyzes the existing complex query, and proposes a P2P multi-dimensional range query system based on Kademlia which named K-net. When
processes multi-dimensional range query, it deals with dimension reduction and range partition simultaneously. This method can reduce the
bandwidth required for query. The simulation results show that this system has good query accuracy and expansibility.

Key words structured P2P; multi-dimensional range; space filling curve

1 (3]

P2pP P2pP CAN

Napster
P2P 1
2 [4]
( ) d
3
Z_order

p2p (Distributed Hash Table, Z_order 1

DHT)  Kademlial
N[
N
P2P &
1 GB~2 GB Linux -
Java 1 Z_order
P2pP
pop Vo2 (x.y) [0.1]
DHT Kademlia K-net Z_order B(bib, by) GetID(D)
Kademlia
®n  x by 0 by 1
Kademlia DHT @y
DHT (0.8,0.2) 4
Kademlia 4 RPC PING, (1o.8 [0.1] 102 [0.1]
STORE, FIND_NODE, FIND_VALUE (1977 )
P2pP 2008-01-20 E-mail houxsc@bit.edu.cn



(2)0.8 (0.5,2) 102 [0, 0.5]
0
(3) 1010
Z_order
n MI(L.h),
(1,,hy),--+,(1,,h.)] Split-Range(Q)
1) (I, hy) [0,0.5] (0.5,1)
1 1 (1, hy) (1,0.5]  (0.5,h)2
2 1 0,1
) 1)
(1,,h,) [0,0.5] (0.5,1) 2
1 (.1, (,05]  (05,h,)2
2 1 0,1 n
@) (Y )
n Q 2"
2k><n
2 [(0.6,0.7),(0.3,0.8)]
1 1 2 11,10 3
110,100 4 1101,1100,1001 1
3 1
2 4 2

(0.6-0.7,0.3-0.8)

(0.6-0.7,0.3-0.8)
(0.6-0.7,0.3-0.5)

(0.6-0.7,0.5-0.8)

(0.6-0.7,0.5-0.8) (0.6-0.7,0.3-0.5)

1101 1001

(0.6-0.7,0.75-0.8)

(0.6-0.7,0.5-0.75)  (0.6-0.7,0.3-0.5)

4 Kademlia P2P
Kademlia K-net overlay key(kik, k)

keyl(kiky ko), key2(kiky k) d(x,y)=x
y d
4.1
Kademlia 160 key
<key,value> k ID
key k STORE
STORE k
<key,value>
w u w <key,
value> w <key,value> u
w
K-net
s D P2pP
GetID(D)
D key k ID
key D
kxn j

D 2!
4.2
0=i=160 Kademlia K-buckets
[2i’2i+1]
(IP address, UDP port, Node ID)
X Q:[(Ilrhl)r (Izrhz)n"'r
(I,,h)] Kademlia
1) X Q Split-Query(Q)
n t
(2 t d(x,t)
Split-Range(Q) Q n t'
Kademlia t a
3 y d(y,tt) (tt’ t
tot n ) K-bucket
[lg(d)| k a it
4 t=tt’ 2
@) Q
(5) IP X X
ID t t
a
3
[(0.6,0.7),(0.3,0.8)]
\t%o 1001
\\
3
5
MIT P2PSIM pvcE!
King!®
[04]
1 024
Kademlia
Kademlia
4 5 4 PVC
Kademlia
Kademlia
Kademlia
36 Byte/(node-s)
32 Byte/(node:-s)
5
Kademlia
Kademlia ( 33 )



