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An Improved Skyline Query Scheme for Recommending Real-Time User
Preference Data Based on Big Data Preprocessing

JiHyun Kim® - Jongwan Kim'’

ABSTRACT

Skyline query is a scheme for exploring objects that are suitable for user preferences based on multiple attributes of objects. Existing
skyline queries return search results as batch processing, but the need for real-time search results has increased with the advent of
interactive apps or mobile environments. Online algorithm for Skyline improves the return speed of objects to explore preferred objects
in real time. However, the object navigation process requires unnecessary navigation time due to repeated comparative operations. This
paper proposes a Pre-processing Online Algorithm for Skyline Query (POA) to eliminate unnecessary search time in Online Algorithm
exploration techniques and provide the results of skyline queries in real time. Proposed techniques use the concept of range-limiting
to existing Online Algorithm to perform pretreatment and then eliminate repetitive rediscovering regions first. POAs showed improvement
in standard distributions, bias distributions, positive correlations, and negative correlations of discrete data sets compared to Online
Algorithm. The POAs used in this paper improve navigation performance by minimizing comparison targets for Online Algorithm, which

will be a new criterion for rapid service to users in the face of increasing use of mobile devices.
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Fig. 1. Block Nested Loop Query
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Fig. 2. Divide and Conguer Query
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Table 1. Searching with Composite Function

functions not using Lemma 1 functions using Lemma 1
f 8 f 8
O O O O
O X O X
X 0 x _
X X - -

Table 2. Operation Steps in POA

(. y) . . minimum | Skyline object

Ny Xy oy I es candidates
x=3, y{=5

(3,51 3 5 5 3 =5, x(=3 {3, 51
x=2, y{=5

25| 2 5 5 2 x=3, y{=5 {2, 5}

27| 2 7 - - - {2, 5}
x=2, y{=5
y:S’ X<:2

(3,2 3 2 2 3 =3, y(=2 {3, 2, 2, 5}
y:Z‘ X<=3

4 2| 4 2 2 4 - {3, 2), 2, 5}
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Algorithm: POA

Input: Dataset ds

M: max value of integer

Initialize yMin list and xMin list as M
candidate: sets of skyline object candidates

1: for (x, y) in data:

2 if y is smaller than yMinl[x] :

3 yMinlx] = y

4 if x is smaller than xMinly] :

5: xMinlyl = x

6 if x 1= M and x in candidate:
7 delete candidate[x]

9 insert candidate[x] =y

10: return candidate

Fig. 4. POA Algorithm
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Table 4. Performance Comparison in Normalized Data Set

Category Uniform Skewed Correlation Anti-correlation
Performance of [POA + NNJ ) ) , .
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