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A Fast Method for Finding Longest Common Subsequences
in a Large Database

Naoro Tamsa,! Eucar Tanaxka,’t Sumio Masupa't
and MicHiko Hosojmma'ttt

Several methods for extracting longest common subsequences were proposed, but they
were not so fast to apply them to a large database. Recently Kuo and Cross proposed a
faster method that will be used for a retrieval system of trademark words or phrases. Fur-
thermore a high speed error-correcting method using a hierarchical file was known. This
paper describes a new method that is obtained by combining Kuo-Cross’s method and a
hierarchical file to find longest common subsequences in a large database. The experimental
result for 12,178 words of length 6, 7 and 8 shows that the computing time can be reduced
to 57% of Kuo-Cross’s method. On the contrary, the increase of memory requirement
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is only 0.08% in comparison with Kuo-Cross’s method.
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2 DDXFEFN % A=aiazam B=bibebs &L, A
& B®DLCS % LCS(A,B) +EL, A 2T7N7
Ry MECY — b Lkbor A=di1dedm ADES
A LB CoEE,

|LCS(A, B)| >|LCS(A, B)|

THY, u=max(m,n) & LT LCS(4, B) #k¥ 5F
iz Ow), LCS(A, B) D2 i3 Opmn) THBY. Z
T, TRTCDXFEINAHo5HUDY — b LTES,
v — b LIeXFH & DO XFEFION (4, A) #1L
THL. AN%E L XFEH%E Ar &L, LCST, A %
kpzEE, w9 |LCSUT, Ay AEHEL, 2hhE
ERI LS LCS(L Ay #HE T2 LicT 3 EHE
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31l b, 22T, EMPTY(z) RESERK « DIE%:
TEEAGLTHFHRETD 5.
threshold :=0;
EMPTY (maxlcs);
{maxles 13D LCS #i&T 2 ESEH]
for k:=1 to n do begin
s XEFK
if| LCS(I, A4)| >threshold then
if| LCS(I, A:)| =threshold then
maxles«—LCS(I, Ax) ;
else if| LCS(I, A;)| >threshold then begin
threshold =| LCS(I, Ad)| ;
EMPTY(maxlcs) ; maxics—LCS(I, Ax)
end;
end.
Zihs Kuo-Cross HTH 5.

WEOHBMEEY #HIC TV T 7Ny FERD XKD
KRBT 5.
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A=1{e,s,a,r,1,n}

B={o,t,1,d,u,c,m,g h,p, by, L, k, w,v,’, J, x,

z, G-}
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A=le a1}, B={i,not1}

C={d,u,c,m, g h,pby Lk w,v"jxzq-}
Z T, SE2TIRA, B, 433 TIRA, B, C
DFRAFEBIIHFLILEXICLTVS. A, B,
CHEMZEWS. 2HOBEETNFNEEL &, &
& %13 people iz BABBBA &723. % people
DEIBOELET LS. CTIKIZARZ2MH, B
AEEENE. COHELOMEEAEENT E 2(people)
=(2,4) £¥X, Ch% people OF 278 O HAH
. ZdE S E2(people)i=2, E2(people)z=4
DEH L. BLEOHARTEAAV B EXFIE
SEFIOLHYIC2BOBEE7 r A VCEEDET E
DBTEBD.
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REEREL TV E05, FIBEOHELKTICLEX
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B2, 227, XFENsBICSEINTHEELT

AKEF — 2= 207 » ORRILEISF O — &l i th 7 805

ROBEEAEEET 5.
Nm@E¢=imeW%&A
p2

CTT, Er 3k BEOH2EOEAEL, Ew T Er
D jBZBEDETH 3.

NE I, E:) OHEME LT, E: 1K 2 DHLEKET
(8,8) BXU (2,4) %, I % people L L/:BE&%EE
FTsl.

NE2(I, Ex)= .‘Elmin {E2(people);, Eej}
=

=min {(2, 4)1, (3, 3)1}

+min {(2, 4)z, (3, 3)a}
=min {2, 8} +min {4, 3}
=5

WA CFF
ABBABA always
action
source
active
BABBBA people
little
become
groups

1 BEE7 74 vo—B
Fig. 1 A part of a hierarchical file.

BE2HOBEEARRT V=t LAEXFRN  XFEH

(3,3) beefor Dbefore
N~

\ dginru during

adnoru around

deintu united

bemnru number

N ceorsu course

(2,4) = eelopp peoplé

\\ cilltt little

almost almost

eghnou enough

acdell called

*dding didn’t

X2 LCS HoME7 » 4 vD—8
Fig. 2 A part of a hierarchical file for LCS.
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NE2(I, Ey)= 'Zl min {E2(peple);, Erj}
=

=min{(2, 4)1, (2, 4)1}
+min {(2, 4)s, (2, 4)2}
=min {2, 2} +min {4, 4}
=6
CD7 7 ANVERNT, MOX S8 LCS Ohlifiz:

BEZLNZ.
threshold :=0 ;
EMPTY(maxlcs) ;

{maxles D LCS %M 2 EALK)
for 2:= 1 to N. do begin
INe: BEREH, No: b BEOWSHLOBEY)
{Awi: k BEHOWSEHED j BHOIEF)
if NE 2(I, E:)>threshold then
for j:=1 to N, do begin
if|LCS(I, A+,)| >threshold then
if| LCS(1, Ass)| =threshold then
maxlese-LCS(I, Asj);
else if| LCS(I, A:;)| >threshold then
begin
threshold :=| LCS(I, Asj)| ;
EMPTY (maxlcs) smaxles—LCS(I, Axrs)
end ;
end
end.
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HERIZERGE 12,178 55 (6~8 () OFEA [
U, SEERIICHEL 100 HRBA CHEHOYE L
O LCS ol #T-7. ¥, HEOOTNTOH
B EEE LCS #3k0 3 258 B X U Kuo-Cross 1
DOV THER L. FANTHE BT X 68000, 7 n
77 A3 CEETRA L. BukEokEsil
i, EBRERER2 LR SICRT. BoBOBEET
OB EHE I BOBEERTAY — + L bOILB &S
AlHEGELOIZ., B2 TEIBEEET BN
T30} Zh#ziELTHE. K3 B TM2, M3
BRENEhF 2 BOBELET LAV 28, 3EOR
B7 74 VETHS. BRI, EETRIEDENS
HTHD, DRBOHMMIBELETHODIN 2D
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Table 1 Numbers of words in the dictionary
and class name expressions.

HEER | MEM | HaiEN02EH) BARTH(3%)
6 3,859 7 28
7 4,277 8 34
8 4,042 9 39
ARt 12,178 24 101
x 2 ERER
Table 2 The result of the experiment.
) % ERR] | BRAR
& B F 1 1
Kuo-Cross 3 0.1390 2. 0000
H17E 2% 0.0840 2.0020
e
BERE | 395 | 0.0740 | 2 0083
AXDF
2 E; 2% | 0.0838 2. 0006
BERET | 3% | 0.0139 | 20024
1 T T T
..@. Kuo-Cross ol
.0, M2 .
08} ~®. M3 R
0.6 |- o .
atgemoo o
(sec)
04 o
0.2 - 4
1

1
6 7 8
WEEE

3 AXoJfH:& Kuo-Cross B atErsR
Fig. 3 Computing times by the proposed
method and Kuo-Cross’s method.
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