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Abstract  Skyline computation aims to find the points that are not dominated by any other point
in the dataset. It has been becoming a hot topic due to its potential applications in real-time online
services. Usually, such applications expect to return the first Skyline point quickly, without ran-
sacking all the points. This paper focuses on the problem of progressive subspace Skyline queries
in high dimensional space. To the best of our knowledge, the existing algorithms and their varia-
tions cannot be easily extended to support arbitrary subspace Skyline query efficiently. The BNL
(Blocked Nested Loop) method can be used for subspace Skyline queries, but it is very ineffi-
ciently, and not progressive. A novel algorithm, called CSky(stands for Count the Skyline), is
proposed in this paper to solve this problem. With CSky, the Skyline points can be rapidly ob-
tained in any query subspace of a high dimensional space. It is an online algorithm based on a no-
vel data structure called InvertS. The algorithm scans the dataset at most one pass, and the

points are only compared with those detected Skyline points, thus resulting in a much smaller
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computation overhead in comparison with BNL. Furthermore, CSky not only can efficiently find

the Skyline like other index-based algorithms, but also do it in any subspace of the whole query

space. The theoretical analysis and experimental comparison show that the CSky algorithm out-

performs BNL significantly in various kinds of application cases.
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&£ 1. CSky Algorithm (subspace, f, pl).

subspace: The dimensional set preferred by the user

f: the preference function

pl: pointer to invertS structure

Output: produce the Skyline point progressively

1. Initiate PF counters and MaxFreq for zero;

2. construct empty spList;

3. for (G=0; (i<<m) & & (MaxFreq<Num); i+ +)

do
4. for (b=0; (k<< Num) &&(MafFr(fq<Num);
k++) do

. j=subspace[k];

. for (Any Point G in B;;) do

. if p is Skyline point then

. if (4++p'PF>MaxFreq) then
. MaxFreq=p'PF;
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10. else

11. if (p have not been tagged as dominated point)
then

12. if (isDominated(p,spList)) then

13. Tag p dominated;

14. else

15. Insert p into css in non-descending order by prefer-
ring function f;

16. tempSPL<~-BNL(lenofcss.css);

17. for (Any Point g in tempSPL) do

18. Output g;

19. if (+-+¢'PF>MaxFreq) then

20. MaxFreq=q PF;

21. spList<-Merge(tempSPL,spList);

22. empty css and tempSPL.

Hik 2.

p: an point to be examined

isDominated(p,list).

list; an non-descending Num-dim dataset
Output: whether p is dominated by list
1. for (any point ¢ in list) do

2. i f(<<f(p) then

3. Compare(qsp»Num) ;//use Skyline definition
4. if (Compare(q,psNum) is true) then

5. return(true) ;

6. else

7. return(false) ;

8

. return(false).
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