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Abstract: This paper proposes a novel Skyline query: mutual k-Skyband (MASB) query. Unlike the traditional k-skyband query methods,
M#kiSB executes the Skyline query from a symmetric perspective, and retrieves all the objects which are among both the dynamic
k-Skyband (DASB) of a specified query object ¢ and the reverse k-Skyband (RkSB) of ¢. Furthermore, the ranking operation is introduced
into MASB due to its importance in data analysis and decision support. Since MkSB needs to perform DASB and RASB of ¢, it traverses
the index multiple times, incurring much redundant I/O overhead. The proposed algorithms reduce multiple traversals to a single one,
using the information reuse technology and several effective pruning heuristics that significantly cut down I/O accesses. Meanwhile, it is
proved that MASB based on window query (WM£KSB) has the lowest I/O cost. Extensive experiments are conducted on both real and

synthetic datasets, and the experimental results show that the proposed algorithms are efficient and outperform their competitors, i.e. the
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basic algorithm based on BBS (branch and bound Skyline). Especially, WMASB has the least I/O cost and often reduces more than 95%
redundant I/O accesses.

Key words: algorithm; ranking; k-Skyband; mutual k-Skyband; spatial database
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B IBAT IR o7 5 B AR fEAE T HE H, #;(2) DMASB £ FIWi M % 4 peDkSB(q)+& 75 /& #H H. k-Skyband
T R 345 k-Skyband BHEIT) A, BAMERA T 10 YOH(3) DMASB M8 20 B0 LA 5 4710
DiSB(q)FHEf 14 4T DASB(p) /3 $& 1T 2% 1h1H 8, 1T AR BMASB 56 3 B AT 56 & (1) DASB(g) 1 I [l DASB(p).
A PR T2 0k DA 21749 5 e (RAIR AL S B8 U LB_F(e)=min{F(x)|Vxee} L &) 45 B (K155 m A /)
1141 7 R B (B K, DASB(g) AN b B A AT 58 J5 2 T A0 212 RO I R+ D) AR p'eD AHM T p 54 g,
DESB(p) A B0 AT 5. DMASB AT DASB(g) 42 B £ 11+ S A HEBR AR B AE R T 1) 2 B 4.

EE 4. HEH TR FOMEET S m W% 01,0,...,0, 52 HEERIF M m A MASB 25 %%, 1 e [Fd5
INHEFPAE LB_F(e) 4 min{F(x)|Vxee},m_score 7~ m A5 F Xt G b i) 5 K HE T 0 U max {F(0,)|o;,Vie[l,m]}.
3 4 LB_F(e)=m_score, W AT DL 27 4= M A& BY 35145 1 e.

E B BE AR T A e AR R A X G i B /NHE A LB_F(e)#EL m_score KA —EAAAEE D m N RS
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DMFASB (¥ P41 A HiE LA 1.

&% 1. DMASB(T,k,F,m,q,S,).

i \: /*T: index; k and m: skyband and ranked parameter; F(.): preference function; ¢: query object*/;

it S, result set.

1. 8,=3,8 =0 ,H=3,H,=3,m_score=+w;

2. Insert root into H and H, with (e,mindist(e,q));

3. WHILE H is not empty DO

4.  Pop the entry (e,mindist(e,q)) of H,
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5 IF LB_F(e)=m_score THEN BREAK,

6 IF e is not contained in (k+1) DDR (0o€S.) THEN
7. IF e is an intermediate entry THEN

8 FOR ecach child entry e;ee DO

9 IF e;¢k+1 DDR(0o€S.) THEN

1

0. Insert (e;,minidist(e;,q)) into H;
11. Insert all e;ee into H,, Delete e from H,;
12. ELSE //e is a data object
13. S=S.,0{e}; /le is a DkSB object w.r.t. ¢
14. rflag=RDkSB(T,k,e,q,H,);
15. IF rflag==TRUE THEN
16. IF |S,|<m THEN
17. S,=S,Ue}; /le is a MkSB object w.r.t. ¢
18. Update m_score using largest score in S,;
19. ELSE //|S,|=m
20. let o’ be the object in S, with m-th smallest score;
21. IF F(e)<m_score THEN
22. S,=S,U{e};
23. Remove o' from S,;
24. Update m_score using new m-th smallest score;

25. RETURN S,;

DMEASB 04T 825 k-Skyband [77 i FIWTT A5 e S8 58 A 7K 130 DASB I EA S i k+1 A
B x5 0eS, a5 X3 DDR (o) (5L 6 AT MHS 9 47). AR, AR £ ecDDR (0), e #¢ o B 1%
THILES 1147 5E T HE A, BN R M AT 05 e, K e T % 11 R eee W HL RO TS H, BE AR,
LR = R ITVE S8 13 AT % e 3 DASB fRiZ5E & S. P58 14 7T e ASEXNZ M EINHE H,
W51 DASB 2 if)§7.7% RDASB(T 14), HIWT I T AFAE X B p MDA AT X R ee DASB(q) ] ¢ W R AFAE, 1%
S35 7] FALSE, I 0847 £ 22 5 rflag 5 W rflag 9 FL(AT 15), 885 SHEAES 16 17~58 24 17 SE O 3RAG 10 B 2
m A EE W25 B0 HE 7 F B A B . o RDASB B9 D AR Al i dn 55032 2 Fr.

E3% 2. RDKSB(T k,p.q.H,).

4\ /*T: index; k: skyband parameter; p: candidate objecte DkSB(q); ¢: query object; H,: reuse heap*/;

#iH: rflag: an Boolean value whether ¢ is dominated k+1 object w.r.t current object pe DkSB(q).

1. S=3,H=3; //S,—result set of RkSB(q)

2. WHILE H, is not empty DO

3. Pop the entry (e,mindist(e,q)) of H,;

4.  Push the entry (e,mistdist(e,p)) into H;

5~13. Lines 3~4, 6~10, and 12~13 of DMASB but ¢ is replaced by p in lines 4, 6, 9 and 10

14. IF 3(k+1) points in e dominates ¢ w.r.t. p THEN

15. BREAK, RETURN FALSE;

16. RETURN TRUE;

RDSB V% 1 B it S (best first) 14 ZRAHE AL 5 5170 DMASB 280 B3I 14 2~4 470 35 T ME P (195 S 0 5%
R4 DASB(q) " B I X B p BB vH 5L 10 e f /NI B mistdist(e,p), SR 5 1l NAR R A BYHE H b 7L
TIELL p WS X %34T 53 DASB A, M5 5 A7~45 13 A7) p A ¢ THE19 50 e 10 /MBI mindist(e,
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Ji A () RESB %%, 313 [/l TRUE(4T 16), 84 ¢eDESB(p).

M DMKSB i 1k A 43 B v 258 55 49 2 R 1O Pk REse 3L S.
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{10 S I Je PR A LA SE B 2.

B3% 3. WMESB(T,k,F,m,q.,S,).

i\ /*T: index; k and m: skyband and ranked parameter; F(.): preference function; ¢: query object*/;

it S, result set.

1~25. Lines 1~25 of DMSB but the function RDASB of line 14 is replaced by the function of window query
SBWinQ
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G AR VA v A R RT SR AT I AT R A 0 U7 vk S B k1 AN HAB B X B p'(p'2pap'=q) ew(p,g) W 5L 2 20 E T
H,IFIR Al FALSE. )N WMESB 53 I 4538 23 7 v, T AAS 280 78 B 5 1996 T WMASB BV 1/0 1 fg e 2.

4 LT
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Fig.5 Performance on real datasets vs. dataset size (k=2, b=0)
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Fig.6 Performance on real datasets vs. cache blocks (k=2)
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Fig.7 Performance on real datasets vs. m (k=2, b=0)
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Fig.8 Performance on synthetic datasets vs. k (b=0)
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Fig.9 Performance on synthetic datasets vs. s (k=2, b=0)
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Fig.10 Performance on synthetic datasets vs. b (k=2)
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Fig.11 Performance on synthetic datasets vs. d (k=2, b=0)
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