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Efficient Computation of Subspace Skylines over Data Streams

SUN Sheng-LLi  HUANG Zhen-Hua LI Jin-Jiu GUO Jian-Kui ZHU Yang-Yong

(Department o f Computing and Information Technology . Fudan University , Shanghai 200433)

Abstract Data stream processing and Skyline computing within subspaces have recently received
a lot of attentions in database and data mining community. Previous works only sought to main-
tain full space Skylines over sliding windows. No one considered the problem of computing sub-
space Skylines over sliding windows. In this paper, the authors adopt an efficient full space Sky-
line maintaining method leveraging grid index structure, and based on this, propose an efficient
top-town algorithm to incrementally output the Skyline objects within specified subspaces. More-
over, the authors present a set of optimizing heuristics to speed up these processes. Theoretical
analysis and extensive experiments demonstrate that the proposed algorithm can generate the first
result only taking a little overhead compared with previous works, and the methods are both effi-

cient and scalable.
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2. fdiJH SFS S LM S5 Seed s

3. MR Seed #1461k Hash &
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5. if o fFfET Hash £

6 for o MY EIEAR 5 — 1> Seed X4 s
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sions and static datasets. On one hand, applications that re-
quire Skyline analysis usually provide numerous candidate at-
tributes, and various users may issue queries regarding dif-
ferent subsets of the dimensions depending on their interests.
On the other hand object naturally occurs in the form of a
stream of data values and needs real time, continuous pro-
cessing. To the best of our knowledge, none of the previous
works considered Skyline computation within subspaces over
continuous data stream. SUBSKY is the best to compute
subspace Skyline among previous works, but its delay of re-
sponse time is too big to be accepted by the users. The au-
thors develop a novel solution to handle the problem. They
propose a much more efficient full space Skyline maintenance
method leveraging grid index structure. Based on this, they
present an efficient top-town two-phase algorithm to incre-
mentally output the Skyline objects within specified sub-
spaces. Moreover, they propose a set of optimizing heuristics
to speed up the processing. Theoretical analysis and exten-
sive experiments demonstrate that our methods are both effi-

cient and scalable.



