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Efficient Query Evaluation Method for Complex Queries in n-gram Indexing
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ABSTRACT

An efficient query evaluation method is proposed, which reduces unnecessary proximity checks
for AND, OR and ANDNOT operators. Also a method is developed which selectively converts
complex queries with both AND and OR operators to the OR normal form according to the number of
child nodes in these operators. N-gram indexing which uses n-grams (n successive character strings)
as indexing units is widely used in document retrieval for Japanese texts. The proposed methods
prohibit time increase, in retrieval using n-gram index, caused by checking the proximity constraints
among the n-grams in order to determine whether a given word exists in a document. The usefulness

and the effectiveness of the methods is shown through experimentation using five years newspapers.
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Fig.1 Evaluation process example for a single keyword.
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Fig.2 Basic algorithm for AND operator.
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Fig.3 Evaluation process example for AND operator.
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Fig.4 Basic algorithm for OR operator.
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Fig.6 Evaluation process example for OR operator.
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Fig.6 Basic algorithm for ANDNOT operator.
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Fig.7 Evaluation process example for ANDNOT operator.
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SUFL L oMmEEE D7 L H12ETLFULED
WiEREE% ANDAH & L 72 b D401
il © AND(HE G, 1 B2 B8 ) FE B0 A0
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SXFL LoREE DL L H12EFT2XF ED
WEREEZ ORME & L 72 D D401H
B © OR(PHE FEPEIHE PBX)
ANDNOT4Af:
SFL LoREE DL L H12EFT2XF LD
HiEREE% ANDNOTHE A L 72 B D30f#
%1 © ANDNOT (&, 74 A7 LA4)
@) IREFME
SXE FoMEEE PR L1250 REEE
AND,ORTCHt& L 72 D301H
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@

€)

L, RI7 74 NMEO—HNF 1 A7 ICEWCTHE L.
R 77 AN AEY RIZHARE N TV eold
startZefh &, T2 F v v ¥ 2 SN TV Bhot startZefFD
2D DRPUT D W THIE L7z, BRSOV TEET D
HIEL, BAME RMEZBRO3EDOFHEEEZ KD, X5
W&y b LIRS 7.
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ANDZARIZ X 2 R % Table 1D ANDDATIZRT .
TIT, HEADBHARAT VDY XL, RSP TIREL 72
WRTILTY XL K BRRREE R TH D, BRI
FEIMAOBFZFEAT L T R LI T 3B TILTY X4
DIFILERL T 5,

Table 1 Response time for single operator queries.

hot start
G
0.021{(-43.2%)

0.097|(-10.2%)
0.149((-24.7%)

cold start
WE
0.639|(-4.2%)

0.740(-2.8%)
0.682[(-9.2%)

A
0.667

0.761
0.752

X
0.037

0.108
0.198

AND
OR
NOT

Cold start * hot startZeff- & HICWE TV T Y X LIk > T
BRI S TR b, RETNEOERENHEZETE 5.
7272 L, BEREHE T 2 &, hot start TIZRE LA LT
W3IZ, cold start TTIX/INSRfEL 72> T3, Ziikhot
start CldE 7 77— B3A Y RICGEAIAENTWE DT,
PAEMEICHE S 22 & A bR B OIA > HIE N I R R
WWRLE N B DI LT, cold startTlET 4 A2 7 7 & A
DED BEGHE D, T4 A7 T 72 RAFRELGDEDIL
BB L CHIR T 2D Tl w5 Th 37,

4-3 ORFHODFER

ORZMHIT T 2 JIEEHR % Table 1OORDATICRTY.
ITH, WRERTILVIY ZLITL D, WERREI EHFES AT
5. 72720, ANDZHEWE T 2 OGNS v,
COEBRDPELT-DIF, MEREZAETE 2RIHAND
LORTELZH5THS. ANDHEHETTIE, BHRKEICD
W TTBERISGE LI S NI SCEDUAN T, B REREE ORI
FHICB O CHEREZAR RO T, FEERICAKINS
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Table 2 Response time for mixed queries.

cold start hot start
HEX ME HEXK MR
1.284 1.310](+2.0%) | 0.286 | 0.302 | (+5.6%)

1.286] 1.310](+1.9%) | 0.289]0.303 | (+4.8%)
1.252] 1.235(-1.4%) [0.296]0.284 [(-4.1%)

10] 1.226] 1.191[(-2.9%) [0.293]0.270{(-7.8%)
20| 1.246] 1.203[(-3.5%) |0.318]0.291((-8.5%)
50] 1.246] 1.201(-3.62%) [0.319]0.289[(-9.4%)
100| 1.246] 1.187[(-3.8%) 10.313]0.283](-9.6%)
200 1.236] 1.187|(-3.8%) [0.314]0.283[(-9.9%)
500/ 1.235] 1.188](-3.8%) |0.314]0.283[(-9.9%)
1000| 1.245] 1.200{(-3.8%) [0.325]0.295{(-9.2%)
2000] 1.314] 1.266(-3.9%) [0.395]0.361 |(-8.62%)
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