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Abstract:

at the sensor network level of the tiered architecture. When the data generating rates of the sensor nodes are high and the query fre-

In two-tiered wireless sensor networks, a query-driven mode means that queries are processed in a distributed way

quencies are low, using query-driven mode can deeply shrink the amount of data flow and decrease the energy consumption of the
sensor nodes. Under such mode, how to support region-based Top-k queries efficiently is a challenging problem. To solve this prob-
lem, firstly, a novel data aggregation tree named DAT is constructed. Then, a novel data aggregation scheme for region-based Top-k
queries is proposed based on DAT. Theory analysis and simulation results show that, compared with existing schemes, our proposed
scheme performs much better in efficiency.
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&% 1 Pseudocode for constructing a DAT
Input: G={ E, V},where V= NS U {M},E=1{(S;,$)1S;,S,E V,and
S; and S; are two neighbor nodes/
Output: a data aggregation tree DAT
construct a shortest path tree and a MIS on G;
for each node S; € { V- MIS|
S; takes the role of a leaf node;
Hop =03
for each node S;& MIS
//S;. hop denotes the hop counts from S; to M along the shortest

[ N S

path

6. if((S; and S; are neighbors) && ('S;. hop < Hop))
7. Hop = S;. hop;
8 S; takes S; as its parent;
9. end if
10. end for
11.  end for
12.  for each sensor node S;& MIS

///Vexl_gl is the next hop of S; on the shortest path to M

13. S, takes Nextsl as its parent;

14. S, sends a searching message to Nengl;

15.  end for

16. if a node S, receives a searching message

17. if S, is a connector

18. S, deletes the message;

19. else if (S, is a leaf node) &&( (the parent of S, ). hop < (the mes-
sage originator) . hop)

20. S, changes its role to be a connector;

21. Sy, deletes the message;

22. else

23. S, takes Nextsh as its parent;

24. S, changes its role to be a connector;

25. S, sends the searching message to /Vextsh;

26. end if

27.  end if
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&% 2 Pseudocode for a node S; to determine its role

//Suppose S; has received a query message QMSG which contains (,, and
Branch( Q,, S;)has been worked out

1. if ! QMSG. find _ D _ node && Branch( Q,, S;) > 1

2 Siis a D _ node for Q,;

3. QMSG. find _ D _ node = true;

4. endif

S 2 2014 4§
5. if | QMSG. find _ G _ node && (S; is in QR)

6. Siis a G_ node for Q,;

7. QMSG. find _ G _ node = true;

8. endif

9 send QMSG down along the paths in DAT if it is necessary;

10. return;
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