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An Efficient Processing Algorithm for p-Dominant Skyline Query
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Abstract In recent years, as an important operator for multi-decision making, skyline query has
attracted much attention from the academia gradually, and a variety of skyline variants based on
different dominance relationships have been proposed successively by the database researchers. In
this paper, firstly, through making the analysis of practical applications’ requirements, the p-
dominance relationship based on the ratio of corresponding values between the tuples is defined,
and then the concept of p-dominant skyline query based on the p-dominance relationship is pro-
posed. Next, by making a detailed and in-depth analysis of p-dominance’s basic properties, a no-
vel algorithm, named Branch and Bound p-Dominant Skyline Algorithm (BBDS), is developed.
The BBDS algorithm avoids visiting R-tree index too many times, which can improve the p-domi-
nant skyline query implementation efficiency greatly. Finally, through a large number of simula-
tion experiments, the semantic of the p-dominant skyline query is analyzed, and meanwhile the
performance of BBDS algorithm is verified by the simulation experiments. The simulation experi-
mental results show that p-dominant skyline query based on p-dominance relationship is a new ex-
tension and complement of the traditional skyline query semantic and the BBDS algorithm proposed in

this paper is proved to be a highly effective algorithm for solving p-dominant skyline queries.
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Background

As an important operator of multi-criteria decision making
and user preference applications, skyline queries play a very
important role in our daily life. In some different applications,
traditional dominance relationship cannot meet the people’s re-
quirements. So several skyline variants based on different
dominance relationships have been proposed by the database
researchers recently, such as multi-objective skyline, £-domi-
nate skyline, top-% frequency skyline and top-% skyline. How-
ever, all the dominance relationships of the existing skyline
query variants are only dependent on the values of the objects.
But when the values of the tuples change greatly, the values of
the objects cannot distinguish which one is better, so this pa-
per propose p-dominance relationship to solve this problem.

The p-dominance relationship make use of the ratio of the
corresponding values to measure the “better or bad” relation-
ships between two tuples, which can be widely used in our dai-
ly life. And p-dominance relationship is much more stable than
traditional dominance relationship when the value of the tuples
changes. In this paper, first of all, the p-dominance relation-
ship based on the ratio of corresponding values between tuples
is defined by analyzing the actual application requirements. and
then the concept of p-dominant skyline query is proposed. The
o-dominant skyline cannot use the traditional means to solve

because of it has no transitivity. Secondly, a novel algorithm

Branch and Bound p-Dominant Skyline Algorithm (BBDS) is
developed through the detailed and in-depth analysis of its basic
properties. BBDS improve the p-dominant skyline query imple-
mentation efficiency greatly by avoiding visiting R-tree index
too many times. The last but not the least, the semantic of p-
dominant skyline query is analyzed and the performance of
BBDS algorithm is evaluated through various simulations. The
simulation results show that the proposed p-dominant skyline
query based on p-dominance relationship is a new extension and
complement of the traditional skyline query semantic and the
proposed BBDS algorithm is a highly effective algorithm for
solving p-dominant skyline queries.

Skyline query problem has been a hot topic in the database
research, and p-dominant skyline proposed in this paper is a
new extension and complement of skyline semantic, so it has
good research value. The proposed algorithm BBDS will have a
good prospect in some decision-making problems.
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