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Study on Skyline Query for Vague Database

ZHAOQO Fa-xin JIN Yi-fu
(School of Information Science and Technology, Lingnan Normal University, Zhanjiang 524048, China)

Abstract Skyline query processing has recently received a lot of attention in the field of database. Due to a lot of infor-
mation is often imprecise and uncertain in the real world, Skyline queries have become an important content of fuzzy data
processing. Based on the existing research, Skyline query processing based on the Vague relational data model was dis-
cussed. In this framework, Skyline queries aim at computing the extent to which any tuple of a given relation is not domi-
nated by any other tuples of the same relation. And the corresponding query formula and query algorithm were given.
The key for efficiency lies in the fact that the algorithm does not require to make computations explicitly over all the

possible worlds, but works directly on the Vague relational databases. On the basis, processing method of Skyline query
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with preselection condition was discussed.

Keywords Vague set, Vague relational data model, Skyline, Query

1 5]

TR A E NS B MBESEFE FHRIHA P,
R T BB HOHR R Hh AL B s B ORI 15 B R, X
ZHMRELBN TRHENEERV T BXRBIEERE,
REAEFEHBEENSEEERIBEREEY ., §
A, 4 ST BT BE E I A B A B RS R T L% E
B RS,

T fE SR BRI R BE IR A e A ST 3 AN RO O ESE Y
158 , Gau Fl Buehrer 3£ H{ T Vague £HIEM /A BOMI LMY
H—HY R, Vague EEA EFHZBHIE B MR 8E D),
FEE R R RERREFNEBUE TRENE
HSEFHRES], BANEMEEBTS,H X Vague
BERTREL TESH B SRS Vague BN THIERE
SR 5 T A FT B T

Skyline ZE )1 HFR K Pareto, &—Fit & 4 & AL
(R, B I R T T 35404 SR SR B v Ak B

m

B B #7.2015-01-03 1845 HH.2015-02-18

BIEGER, 2001 4E, Borzsonyi 4 AV B ¥k Skyline 28 1]
FIABIBIEESE, TEATABEETRBEAEHEEM
PR A X RCBIE S EE . JEER, B Skyline 2R X
BN REEAM RN~ EE I E, OB EMMNE
HESGEH— I ARRE. TEESAVSATIHEN
BERARERER FHEPRFA R Skyline BT, 4
W T SRR B R B AL B Pei 25 AVV ST T A4
iR Skyline ZEH), FF 45 H T —FPAEER Skyline 7 S fif
SR HBBRATENE M. Khalefa ZE AN IHETETFAR
SEARWERY Skyline ], iR T — R ITHTATEEE
#“ISkyline” B ¥ . Pivert A i F 45 E A ESIEE
AT, BHR T B T2 R Skyline 2L,

EXBRET Vague X RAKIEEA K Skyline 7 $%
R, ATFEMEE Vague RR P ETHT R/ HERE
ZRAPHAEBRRE DM RARE, 3 LU HE R
A THe T E TR Skyline 25 #1807 ¥k, R B o skt
o5 B ADWIEE PR BT} DL B T BB RSB 8 A S R IE Rl

AR RE BRPIERE ST E (S2012010010438) ¥F Bl .

RS (1974—), B, W4 B R TH, FEH 5T NS SEBIEAL B BB IR, E-mail: 2fx0405@163. com; & X W (1969—), 5, {4, #1482,

FRBFSTHT ) 0 MR BALE SRR
o 236



B AT AT EEERTEA Vague XRBIEEM Sky-
line ZF M HHE B Y. EHEM . EH—EHE TH A where
FA]H) Skyline ZEHITE k.

2 Vague X Z¥IEER

EX W(Vague B U migik, HPHEE—+T
FRuRR. UPKH— Vague BV lI— 1 ERRBH tv
FI—MBERBEER fv FTBm, v W RAZFF w BHERE S T
Heu RBETR, fUERNARIT « BERE S 5 H
Hu WEESRBETR. o W A (ERER A0, 1]HH
—NEHE U dE— P mRRRER, B

tv:U~[0,1] fv.U—~[0,1]

He, o () + fv (w) <1,

BIRU={wiruz+* .} , BEARIRU PH— Vague B
VA LARRIWTF

V=30t ) 1= fy ) /u ¥V s €U
o, iy W<y KT — fyv () H 1<i<n,

B u ERE LY (W, 1— f IR XEL0, 11—
FXE, HERER, RETHBIFAANE « MEHREE,HE
EEENTFXRIHRBER.,

St F Vague B [tv (w)y 1— fvr () ]/u i, MR u By
Vague {HR—/MXE]Ltv(w), 1~ fr ()], B, WRw (),
1= fv () ]=[0.6,0. 9], MAT B HH &v (w)=0. 6,1~ fv(w) =
0.9 fr(w)=0.1, XTTLIERR“WR u RIBT Vague £
VHBRERO 6,3F u REBT Vague BV BER0. 17,

T4 L E S Vague RIOEFE XL

EX 2 % Vague 2 A fl Vague £ B I HE R Vague
£ C,itfEC=A UB, Kb CHIE . BRBERHIFIHN:

tc=max(zastp)

1— fc=max(l— fa,1— f)=1—min( fa, f5)

BX 3 % Vague £ A 1 Vague £ B IR Vague
£ C,itfE C=A NB, X CHE . BRBEEHSFIN:

tc=min(#4 4¢5)
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select * from phone where #}#§<C3000

preferring (fREE= /K’ else = HK’ else 8
=‘=ZR’) and (Hifa="2e" else Hifa="HfE");
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select * from r

preferring (B="°bl’else B=°b2’) and (A="‘al’ else A
=‘a2’ else A=“a3’) and (C="*cl’ else C=°c2’ else C=
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End
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F A, Poss(x; /t;) =min(m, ’SEQ{%,PO”C(“' <), H
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PR EEMRIHRET , WA AR () #HIFIBIE LB H T
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HERER RPHTTH : FER FHEEITA s XEHKY
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B5 ABLIFK 4 FrFIE Vague X5 r JB, 7E6 4 FT4A 1)
AR B30 where TA), B4KINT .

select * from r where D>>120

preferring (B="‘bl” else B=*‘b2’) and (A= "‘al’ else
A="1a2’ else A="‘a3’) and (C="cl’ else C="*c2’ else C=
‘c3”)

(F#% 248 7O
* 239 -



[7] LinT, Zha HB. Riemannian manifold learning [J]. IEEE Trans-
actions on Pattern Analysis and Machine Intelligence, 2008, 30
(5):796-809

[8] Luo DJ,Ding C,Nie F P,et al. Cauchy graph embedding[ C] /
Proceedings of ICML2011. 2011:553-560

[9] Zhang ZY, Wang J, Zha H Y. Adaptive manifold learning [J].
IEEE Trans, PAMI, 2012,34(2):253-265

[10] Qiao H,Zhang P, Wang D, et al. An explicit nonlinear mapping
for manifold learning [J]. IEEE Trans. Cybernetics, 2013, 43
(1):51-63

[11] g, BB E . T— ETRPEI N BARFERR Y R
[J]. ¥4, 2011,60(7) ;17
Liu H, Yang J] A, Wang Y. A novel approach to research on fea-
ture extraction of acoustic targets based on manifold learning
[1]. Acta Phys. Sin, ,2011,60(7):1-7

[12] He X,Yan S,Hu Y,et al, Face recognition using Laplacianfaces
[J]. IEEE Transactions on Pattern Analysis and Machine Intel-

ligence, 2005,27(3) ;: 328-340

[13] xiIFl, 4, 3T B ZETREEINERRRIARARL ] 4t
RAE K, 2010,34(5) . 164-171
Liu L, Wei J,Ma Q L. State-of-the-art on image retrieval based
on manifold learning{J]. Journal of Beijing Jiaotong University,
2010,34(5):164-171

(14] De Silva V, Tenenbaum J B. Global versus local methods in non-
linear dimensionality reduction[J]. Advances in Neural Informa-
tion Processing Systems, 2003,15:721-728

[[15] De Silva V, Tenenbaum J B. Sparse multidimensional scaling u-
sing landmark points[ R]. Stanford, CA: Dept. Math. , Stanford
University, 2004

[16] Garey M R, Johnson D S, Computers and intractability: a guide
to the theory of NP-completenessIM]. WH Freeman & Co.
New York,NY,USA,1579

{177 Karp R. Reducibility among combinatorial problems{ M] // Com-
plexity of Computer Computations, 1972.85-103

(L% 239 7)

i where FRINEER RGN BANTERERXEZR
{€0,00.7,0.91)/1,€0,[0.5,0. 71 /12, <1, 1) /85 } , X BT E
BIRRERF(CNG) ,CPoss(:)) /t; . FEMER . BifF—
#1+HE Skyline Zr1], R INT «

Poss(t,)=[0.6,0, 8, N{(t;)=0

Poss(t)=[0.5,0. 7], N(t;)=0

Poss(t3)=1,N(t;)=[0. 3,0. 5]

BERPHITEAING ,Poss())/t TR, HEREHE
R,

([0. 3,0.5],1)/:>(0,[0. 6,0. 8]) /2. >(0,[0. 5,0, 7)) /1,

HERE ALET Vague XRBEEHALITIL T Vague
BB Skyling AL, R ERATEMNE E Vague
ARFHERTEAREIEERFTFTHERHE AR XE
FIRRE, FAE THXRTBEARXMELREE. REHEE
BT Vague BIBRET AR 5% Vague $4E FE BT X 1 #9
B AT BE AR A HEATHRAE » B S T DN 5038 FE BT 0 B A4 AT BB
HREEE‘AE4RERERNELE ERREFE KT
Skyling ZEWHTE IR E e, ALER b, B —F8H
THH where A1 Skyline ZH T BE FE, —HHETZ
SRR PEU B RO U R S A BB EER Y 9 Skyline
BRBEAREBAURT Vague FEEREEATERE LK
e, BN TEREMBIE S, BRI AR TIEN
FAE , R B B2 AT 2, e K BUASTEIRLSE G A B m_E ik
Vague 3£ Skyline 2 A BT B 08 BT E.

2 % X W

[1] Zadeh L A, Fuzzy sets[J]. Information and Control,1965,8(3):
338-353

(2] Ma Z M, Mili F. Handling fuzzy information in extended possi-
bility-based fuzzy relational databases [J]. International Journal
of Intelligent Systems,2002,17(10).:925-942

(3] Bosc P, Pivert O. Modeling and Querying Uncertain Relational
Databases; a Survey of Approaches Based on the Possible
Worlds Semantics [ J]. International Journal of Uncertainty,
Fuzziness and Knowledge-Based Systems,2010,18(5):565-603

[4] Gau W L, Buehrer D J. Vague sets[]]. IEEE Transactions on
Systems, Man, and Cybernetics,1993,23(2) ;610-614

[5] Lu A,Ng W, Vague sets or intuitionist fuzzy sets for handling
vague data;which one is better [M] // Conceptual Modeling-Ek
2005, Springer, 2005.:401-416

« 248 -

[6] M, ZEHW. Vague iiABERXE Y Vague REX RN ERZR
HewEI] HHELER,2014,37(8):1743-1753
Hao Zhong-Xiao, Li Song. Representation and Compound Rea-
soning of the Vague Temporal Interval Relations and the Vague
Region Relations [J]. Chinese Journal of Computers, 2014, 37
(8):1743-1753

(7] BXIEEE.ZR, T8, % ET Vague EHBERNERRES
RA ML), iR, 2012,35(7):1510-1521
Ouyang Chun-juan, Li Bin, L] Xia, et al, A New Security Evalua-
tion for Steganographic System Based on Vague Set Similarity
Measure[ ] 1. Chinese Journal of Computers, 2012,35(7):1510-
1521

(8] MEfE.DFR,.B#E ET Vague HEFEAREEMIES
L] MBS BALRSE, 2008,29(10) 1 1893-1899
Zhao Fa-xin, Ma Zong-min, Lv Yan-hui, Vague Databases Based
Algebraic Query Language[]]. Journal of Chinese Computer
Systems, 2008,29(10) :1893-1899

[9] ®EMFE . 2XE ETRHTRESHENZRFRD] TEN
$l2£,2013,40(7):153-156,181
Zhao Fa-xin, Jin Yi-fu. Study on Fuzzy Query of Heterogeneous
Bipolarity information[J]. Computer Science, 2013,40(7):153-
156,181

[10] Borzsonyi S, Kossmann D, Stocker K. The skyline operator [C] //
Proc of the Int Conf on Data Engineering. Los Alamitos, CA;
IEEE Computer Society,2001:421-430

[11] E&EW, 2B, BK8,%. FHE Skyline ZHBEARPFRLID.
HEHUFS S KR, 2012,49(10) ; 2045-2053
Wang Yi-jie, Li Xiao-yong, Yang Yong-tao, et al. Reasearch on
Uncertain Skyline Query Processing Technique[J]. Journal of
Computer Research and Development,2012,49(10) :2045-2053

{127 Pei J, Jiang B, Lin X, et al. Probabilistic skylines on uncertain
data[C] // Proc. of VLDB 2007. New York: ACM, 2007;15-26

(137 Khalefa M E, Mokbel M F, Levandoski J J. Skyline query pro-
cessing for incomplete data[ C] // Proc. of ICDE 2008. Piscat-
away, NJ:IEEE, 2008:556-565

[14] Pivert O, Prade H. Skyline Queries in an Uncertain Database
Model Based on Possibilistic Certainty[C]// SUM 2014. 2014
280-285

[15] Kiepling W, Kostler G. Preference SQL- Design, implementa-
tion, experiences{ C] // Proc. of VLDB 2002. 2002 990-1001

[16] Bartolini I, Ciaccia P, Patella M. Efficient sort-based skyline e-
valuation[]J]. ACM Transaction on Database Systems, 2008, 33
(4):1-49



