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Improvements of Extensible Hashing Schemes
- Substring and Order Searching -

. Hisatoshi MOCHIDUKI 1, Satoshi KIYOHARA
Katsushi MORIMOTO 1, Jun-ichi AOE t

T The University of Tokushima
Minami Josanjima-Cho 2-1. Tokushima-Shi 770, JAPAN

Extensible hashing schemes keep fast key retrieval for dynamic key sets. Although Jonge et al. proposed the compact
binary tree (CB-Tree) method that enables order preserved searching by extensible hashing schemeé, searching and
updating a key takes a lot of time for a large set of keys. This article proposes a method for dividing the CB-Tree, in
order 10 improve the time cost. The simulation results shows that the method presented is 58 tinies faster than the
traditional CB-Tree.

Extensible hashing schemes can not defect substrings of a glven string without accessing all buckets. In order to
realize effective substring searching, this article proposes a new idea that uses signature vectors as a hash value and that -
uses a descriptor for each bucket Jike a multidimensional extensible hashing method. The results of the simulations
show that the method presented is 40 times faster than the traditional extensible hashing scheme.
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end
c= 41
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FPIAORAREREAZGHAT2 9, HHEEHET
19 &Mt P54 DB, - FRRBREKELH T2,
463, FHIZETI16, 211, MRy v PR BAREZEL
1,020, FBIES, 076T 5 3.

K6, AFETOBIXFFOREHER b L U,
UTTHBETIEARORE Ny va kL L3 HONF
FIRZEEBELAKEROZRERT. ,

WHEOEEN » Y2 R LA WIXEFIRELHERE
LR, FKFETERSOLARSY v FEFEERN
KRARAS, ~r o b+ —2HRELTHRLIXE
FIRBEZERIT -, BEORD, F4 227V T 5K
LBBHRBNT 5 PEDRABIT> LB EESR
EL, ReTRIMSDEMEENEFRL[F 422 Y
TyRLL, [F422U75&0) LTS,

ERBEXE HRELLRABIXFINOESH K
100#F>BIXFRRELIT> T3S,

R6TR, F5AEHICL-THBLANY » b 0
HERL, B3RA520 9 PHREASRADET - oo
Yo bORERYT., RPOERVFL WA XEFR
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#6 MONFIRFORBRER
EEK FeaoUTEHY | FAIIUTREL
1
BRBATFS —
nES | mEsry R EE m B OB R R
@Ay b J-FR () Koy b @) Utry B (#)
AXEE )
2XF 567.87(170.49)  1,430.72 0.3 142174 200 | 11,020 13.01
IXF 202.47( 49.51) 58871  0.08 42506 085 | 11,020 1290
A - 90.03( 21.71) 288,53  0.03 22420 039 | 11,020 12.84
SUF 53.91( 13.88) 17728 0.02 12647 021 | 11,020 12.85°
6 XF 30.17( 9.41) 111.66  0.01 7972 04371 11,020 12584
:
® B !
3IXF © 1,874.64(823.82)  4,179.81 1.54 2,211.24 3.34 : 8,076 10.53
4 F 1,017.53(343.31) 2,45558 0.65 1,340.83 219 l' 8,076 10.45
6§ LF 353.88(103.65) 974.56  0.19 589.68 107 ! 8076 1032
sXF 135.77( 32.09) 42956 0.05 247.84 046 1 8076 10.21
10XFE 89.27( 22.69) 30322 0.04 17528 - 032 1 8076 10.14
12XF 46.51( 11.62) 180.06  0.02 11621 020 | 8,076 10.40
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