35 11 it " HL =2 Eire Vol. 35 No. 11
2012 4 11 A CHINESE JOURNAL OF COMPUTERS Nov. 2012

Multi-Radio T & E Rz M &R E T ZFH
EEVIRHVEETAEELTNHAR

KW EaHFE HEIT KL
GBI RZ I ENB FH AR B BI/RE 150080)
CRIE VLA B ST BA SR R/RIE 150080)

M E % Multi-Radio Multi-Channel £ 85 P 2% 5 5% IR 55 53 5 {7 18 o 28 46 ) 48 1 IR IE W] T 56 T 8 %
A0 8 1) 45 ) 28040 2 30 (1] AR — > NP 58 4 [ AL AR 30 0000 3 T 4 B - £ 0 45 2 A 1 i s e M LR Oy 7 L 7%
FUZ I R e G A TR TR AR I T — > 2 000 (8] 59 30 058 V6 —— 900 T B 2 0 Rk I R R T 3 A5 M oK
W g5 /N A AT 1Y O B0 KA B A% i B 2 01 T A B AR IS AE L P 0 e R L LA /) AR I S Y AT
o WO L A 5 A . B A3 BT R S 6 S5 SR I R A O SR R A0 U/ T AR S 4 v HOHTE A AR

X4  Multi-Radio Multi-Channel W %% ; 80408 28 77 s B0 A5 0 5 5 18 VI 4 s (5 18 w2
mEESES TP393 DOI 5. 10.3724/SP. J. 1016.2012. 02403

Data Query Based on Data Cache and Channel Switch in
Multi-Radio Wireless Sensor Networks

ZHANG Yan-Qing LI Jin-Bao GUO Long-Jiang ZHU Jing-Hua
(School of Computer Science and Technology, Heilongjiang University s Harbin 150080)
(Key Laboratory of Database and Parallel Computing of Heilongjiang Province , Harbin 150080)

Abstract  Due to the nature of multi-radio multi-channel wireless sensor networks, such as the
quality of service of the links, channel conflict etc. , we investigated the problem of data query
based on data cache and channel switch, and proved it to be an NP-complete problem. Firstly, we
constructed a LP equation based on the data flow conservation and link-channel constraint etc. to
formulate the problem, then designed a polynomial approximate algorithm. The algorithm used
dynamic programming strategy to minimize the delay of unit data packet transmission from cache
nodes to the query node, greedily chose a cache node with the smallest delay of unit data packet
transmission, and collected the new covered data packets. Theoretical analysis and experimental
results indicate that the proposed algorithm can reduce the communicate delay and improve the ef-

ficiency of query effectively.
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1. fori=1ton
2 T[i,i]=0;
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6 Tli.jl=oo;
7. for k=i to j—1
8 for f=1 to |C|
9 if v, € ninlv; ,c;,)
10. t=T[k,jJ+MTDU o)) 5
11. if t<<T[i,j] then T[i,j]l=t;
12. return T.
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Background

With the rapid development of computation techniques,
wireless communication technologies and networking technol-
ogies, people can access, query and process network data at
anytime and anywhere. Therefore, with the data queried and
collected from the entire network, the sensor networks sup-
port a number of applications including environmental moni-
toring, security surveillance and so on. However, due to the
wireless sensor network with limited bandwidth, limited
energy and the frequent disconnection and so on, it increases
communication delay and energy consumption to query and
collect the network data.

Recently there has been a significant amount of research
in the data query to enhance network capacity, reduce energy
consumption and delay, such as top-% query, KNN query and
continuous query and so on. In this paper, we research the
data query in multi-radio multi-channel wireless sensor
networks. Each sensor node is equipped multiple radios, and
each radio are capable of operating on multiple channels.
This feature can effectively reduce the confliction, concur-
rently collect data without confliction. Because of this feature,

it saves communication delay and energy consumption. How-
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ever, in multi-radio multi-channel networks, for one thing,
the channel assignment problem is a NP-hard problem; for
another, the quality of service of the links is poor. So it is
quite challenging to effectively utilize multiple channels and
multiple radios to minimize the communication delay and
maximize throughput capacity.

In this paper, in order to solve the problem of frequent
link disconnection in wireless sensor networks, improve data
access performance and reduce the energy consumption and
latency of data forwarding process, we use data cache tech-
nology. This technique can not only reduce network traffic
and query latency, but also save the network energy con-
sumption. Besides, in order to reduce channel confliction, we
adopt channel switch to reduce transmission delay. The algo-
rithm not only can solve the mobile data query problem, but
also can try its best to reduce the data transmission delay in the
network. In the future. because sensor nodes have a limited
storage, we will consider how to make use of a limited storage
to cache data. Our work is supported by the National Natural
Science Foundation of China (61070193, 61100048).



