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Grid Index Based Algorithm for Continuous Skyline Computation

TIAN Li ZOU Peng LI Ai-Ping JIA Yan
(School of Computer, National University of Defense Technology . Changsha 410073)

Abstract  This paper addresses the problem of continuous Skyline computation on streams with
random additions and deletions. A straightforward method called BCSC (Basic Continuous Sky-
line Computation algorithm) is firstly raised, then a Grid Index based Continuous Skyline Com-
putation algorithm (GICSC) is presented based on the observation of influence region. The main
idea of GICSC is as follows: (1) The work space is divided into lots of regular grids, and the valid
data points are indexed and managed by this grid structure; (2) Some grids are organized as the
influence region, while the rest compose of the free region. GICSC achieves low running time by
handling data additions/deletions only from points that fall in the influence region, while data
changes in the free region are omitted with correctness guarantee. (3) The computation module
adopts a smart method to obtain the initial Skyline set and influence region without having to
process all the data points; after that the maintenance module computes the change of Skyline and
maintains the influence region dynamically when data changes. Since there is no assumption limi-
tation of stream characters, the BCSC and GICSC algorithms are more adaptive. Analytical and

experimental evidences show the efficiency of proposed approaches.

Keywords continuous Skyline computation; data stream; grid indexed data structure
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Algorithm, GICSC_CM
Input: Data set P
Output: SK (Skyline of P) and CLg (Initial influence region)

1 SK=NIL, CLgx=NIL
2 Initialize an empty first-in first-out queue Q
3 Let C be the grid in left-bottom corner of the workspace
(Co,0)
4 Insert C into Q
5 Repeat
6 Get the next entry C;,; of Q
7 If Ciy1.; is not extended, and i+1<"Num,
and Ye€ SK. StrictDominate(e,C;11,;) is not hold
then
8 Extend C;¢1.; and append it to Q
9 If Ci.; 41 is not extended. and j+1<Num.
and Ye€ SK, StrictDominate(e,C; ;1) is not hold

then
10 Extend C;,;+1 and append it to Q
11 For each point p in C; ;
12 BNL(p,SK), and output skyline change

13 Add C;,; into CLg
14 Until Q is empty
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Algorithm, GICSC_AP
Input: An incoming data tuple r
Output: Change of SK and CLig, if needed

1 r is the newly added data point, and C;,; is the corresponding
grid

2 Add r to C;,;. PL

3 I C;,; € CLg then

4 If Ye€ SK. Dominate(e.r) is not hold then

5 output(z,+.7) and add r to SK

6 For every e€ SK

7 If Dominate(r, ¢) then

8 output(z, —,e) and remove ¢ from SK

9 If StrictDominate(r,C;11.;+1) and C;41.;+1 € CLg then
10 Initialize an empty first-in first-out queue Q
11 Insert Ciy1.; 41 into Q
12 Repeat
13 Get the next entry C,,, of Q
14 If Cy1.,€CLIR and m+1<"Num then
15 Extend C,,+1,, and append it to Q
16 If C,...+1 € CLIR and n+1<"Num then
17 Extend C,,.,+1 and append it to Q
18 Remove C,,., from CLg
19 Until Q is empty

Algorithm, GICSC_DP
Input: Deletion of data tuple
Output: Change of SK and CLr » if needed

1 7 is the expired data point, and C’ is the corresponding grid

2 If C'€CL and ' € SK then

3 output(t,— ,7") and remove ' from SK

4 Initialize an empty first-in first-out queue Q

5 Insert C’ into Q

6 (Same as line 5~14 of algorithm GICSC_CM)

7 Remove # from C’.PL, and delete point + from the
system
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