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(A Bottom up Filtering Tuple Selection Method for
Continuous Skyline Query Processing in Sensor Networks)
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Abstract Skyline Query processing is important to wireless sensor applications in order to process
multi-dimensional data efficiently. Most skyline researches about sensor network focus on minimizing
the energy consumption due to the battery powered constraints. In order to reduce energy
consumption, Filtering Method is proposed. Most existing researches have assumed a snapshot skyline
query processing and do not consider continuous queries and use data generated in ancestor node. In
this paper, we propose an energy efficient method called Bottom up filtering tuple selection for
continuous skyline query processing. Past skyline data generated in child nodes are stored in each
sensor node and is used when choosing filtering tuple. We also extend the algorithms, called Support
filtering tuple(SFT) that is used when we choose the additional filtering tuple. There is a temporal
correlation between previous sensing data and recent sensing data. Thus, Based on past data, we
estimate current data. By considering this point, we reduce the unnecessary communication cost. The
experimental results show that our method outperforms the existing methods in terms of both data
reduction rate(DRR) and total communication cost.
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02:  Get local skyline LSK;, of S

03: candidate = filter(tp,, LSK;,)
04: add tpy to candidate

06: add temp to candidate

07: if (VDR method is used)

09: else if (MFT method is used)

11: delete tp; from candidate

14: if (¢ dominate C;)

15: value, += C;'s weight
16: end if

17: end for

18: end for

20: send tp; and SFT to child node

Algorithm Bottom Up Filtering tuple Method with Support Filtering Tuple in S;

01: Receive Fitlering Tuple tp, from parent node Sy

// filter(a, b) : return tuples in b not to be dominated by tuples in a

05: temp = filter(candidate, CHILD_SKYLINE)

//find filtering tuple tp; by VDR or MFT method

08: tp; = find a tuple that has maximum [I p; of tuple in candidate

10 tp; = find a tuple that has maximum ¥ p; of tuple in candidate

12: for each tuple c in candidate //find the support filtering tuple
13: for each tuple C; in CHILD_SKYLINE

//weight = depth level of S; - depth level of node which generated C;

19: SFT = find a tuple which has maximum value
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02: Ci VaildTime = C.VaildTime ~ 1
03: if(C.ValidTime == ()

07 for each child node S, of 5

18: temp = Get Skyline for temp
197 add temp to CHILD_SKYLINE
20:  get local skyline LSK;, of $;
210 LSKZ, =
22 send LSK2;, to parent node of $;

Algorithm Collect skyline tuple in Sensor node S
01 for each tuple C; in CHILD SKYLINE

04: remove C; from CHILD_SKYLINE
05: end if
08 end for

08: receive local skyline LSKj, from child node S¢
09: for each tuple C; in CHILD_SKYLINE

10: for each tuple tp in LSK;,

11: if (C,.ValidTime < tp.ValidTime) and (tp dominate C;)
12: remove C; from CHILD_SKYLINE

13: end if

14: end for

15! end for

16:  ADD LSKy, to temp

17: end for

get skyline for temp and LSK;;
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