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An Index Based Efficient k-Dominant Skyline Algorithm

YIN Jian YAO Shu-Yu XUE Shao-E YANG Wen-Xin LIU Yu-Bao

(School of Information Science and Technology s Sun Yat-Sen University s Guangzhou 510006)

Abstract  Due to the importance for several applications involving multi-criteria decision making,
skyline query has received a lot of attention in the research field of database and data mining in re-
cent years. However, as the number of dimensions increase, the possibility to form dominant re-
lationship between data points is very low. As a result, the number of skyline points becomes too
numerous to provide any useful information. For the sake of finding more important and more
meaningful skyline points in high dimension data set, a new concept called k-dominant skyline
was proposed. Currently the algorithms used for £-dominant skyline query do not have good per-
formance on the time and space complexity. None of them is a good online algorithm. This paper
proposes a new index based algorithm, by building two index of the data set, the algorithm can
efficiently compute k£-dominant skyline. It is an online algorithm and has better performance than

all of current algorithms.
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point in array Ability[ 1+ | D] ]

6. initialize the set of A-dominant skyline points R= &

7. initialize the cursor for Possibility, o =1

8. while (¢yore =< |D]) do

9. let p be the point pointed by Possibility[ o ]

10. if (p.isDominanted=false) then

11. initialize the cursor for Ability, cpe =1

12. while (¢ <<|D|) do

13. let ¢ be the point pointed by Ability[ cpe ]
14. if (worstKDim(p,k)=bestKDim(q,k)) then
15. break out of the inner while-loop

16. if (p k-dominates ¢) then

17. q. isDominanted = true

18. if (¢ k-dominates p) then

19. p. isDominated = true
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20. break out of the inner while-loop ESECHN k.
e X243 5 1 KO0 9 DS Rk s AR SCHE
,, L ere e e Index-Based 5115 A %5 ) JF 6 S e 0. &7 22 47
3. insert p into R ) - -
2, o= o 1 PSR 31 T 0 58 K/ 5 R A O 2 B d

25. return R
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Background

Skyline query, which was first proposed by Borzsonyi et
al. in 2001, extracts interesting information for decision-
making applications and has recently received a lot of atten-
tions in the fields of database and data mining. A point p is
said to dominate another point q if it is better than or equal to
q in all directions and beats ¢ in at least one. Skyline query
returns the skyline points, which are not dominated by any
other one. Skyline query is useful for decision-making sup-
port, for instance, we can apply skyline query to help us
sieve out the commodities that worth our consideration, and
then select the merchandise that we want in the skyline query
result.

In the past few years. researcher in this field focus on
two aspects, one is how to efficiently find the skyline points
in massive data, some efficient algorithms are proposed, in-
cluding Block Nested Loop, Divide-and-Conquer, Bitmap,
Index, Sort Filter Skyline, Nearest Neighbor, and Branch-
and-Bound Search. The other one is to design useful form of
skyline query to support decision-making. For example.
1) subspace skyline query is applied in subspaces constituted
by different dimensions; 2) partial order relationship between

different attributes are defined; 3) The concept of A-dominate
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skyline is proposed to address the issue that caused by large
scale high-dimensional data.

k-dominate skyline query, which was proposed by Chee-
Yong Chan et al in SIGMOD’06 is one of the most important
research direction in skyline query. As the dimensionality in-
creases, the probability for points to form dominating rela-
tionship becomes lower, resulting that the number of skyline
points is too big, even equals to that of the original dataset.
therefore, skyline query becomes meaningless. k-dominate
skyline relaxes the definition of domination to decrease the
scale of skyline set and hence more useful for decision.

Unfortunately, due to the characteristics of k-dominant
skyline, the traditional skyline algorithms, such as men-
tioned above are not applicable for k-dominant skyline query.
At present, there are mainly 3 new algorithms for k-domi-
nant skyline, One-Scan, Two-Scan, and Sorted-Retrieval,
however, they are deficient in time, space, and not online.
This paper proposes a new index-based algorithm, in which
two indices tables are introduced. which makes this new ap-
proach an online algorithm that has the advantages in time,

space.



