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Using Bit-signatures to Increase Efficiency
in Finding Inclusion Dependencies in Web Pages
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Today, publishing information from Web sites is common, and the size of the
Web contents that need to be managed is increasing. We have been tackling the
problem of finding inclusion relationships among Web page elements, in order
to help the administrators find inclusion dependencies in Web page contents. In
our previous paper, we proposed a filtering method to apply a filter to reduce
at a low cost the number of pairs of Web page elements to be examined, but
it didn’t show an expected performance. This paper proposes a more efficient
filtering method, which uses bit signatures. The new method showed much
improved performance compared to the previously proposed filter.

1. 0000

Ob0OWebOOOOOOOODOOOOOODOOOOOODOOOOOODOOOOOWeb
goobol1ooooboooooobooobooooboobooooooobocoooooobooa
ooo0O0O000ooo00o0ooO00o 200 WebOOOOOOOOOOODOODOOOOD
goboooooooboobodouoobooooooooOoooboobooobOOoOobooOoOoobOoOoooaoo
ooooooooODOOODO WebOOOOOODDOOOOOOOOOOOOOOOOO
goooobooboooooooobooooooooooobooboboooooobooOoboOooooDboObo
ooooooDoDooOOO0O WebOOOOOOOOOOOOOOOODOODOODOODOODOOO
ooooob0 WebOOOOooooOoOODOOOODOODOOOOOODOOODOOOOODOOO
goboooooooooooboooooobooo

oo0ooooooooo00ooooooboO0o0oooooooooo bBOOOOOOO
OODBOOOOODODOOOOODOO WebOOOOOOOOOOOOOOOOOOOOO
0000000 WebODOOOOOODOOOOOOOOOY 0000000000 DBOO
0000000o0o0oooooo webOOOCOOOOOOOOOOOOooooooOo

O00000ooooooobBOOOOOOOOOCOOOO WebOOOOoooooo
0000000000000000000000000Y900000000000000
ooooO0ooODO0O0000o0dgo WebOOGooooOoOOODOOOOO1000O0OOOO
OO0OWebOOOOOOoOOOOOOOOODOOOOOOOOODBOOOOOOOOO
OWebOODOOOOOOOOOOOOO WebOOOOOOOODOOOOOOOOOOO
gobooooboooboooooooood

O00oooooOWebOOOODODOOOOOOWebODOODO HTMLODODO XML OD
O0O00000WebOODOO HTMLOOO XMLOOOOOOO WebOOOOOOO

t10000000000000D000DOO

Graduate School of Library, Information and Media Studies, University of Tsukuba
t20000000000000D0000O0DO

Research Center for Knowledge Communities, University of Tsukuba
f3000o00oooooooooooooo

Graduate School of System and Information Engineering, University of Tsukuba
*x1 J00000000000ONTTOODOOODOOO

Presently with NTT Network Innovation Labs., Nippon Telegraph and Telephone Corp.

(© 2010 Information Processing Society of Japan



2 00000O0O00O0O00O0 WebOOOOOOOOOOOOOOO

System

Web sites

B P promyuar e | B
: = : <
N L= Rt

Web Site
BE

01 0D0000000000000 WebOOOOO
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Table 2 Sizes of d(e;,0.7) and b(e;) in Exp.1 (in bit).
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Fig.3 Exp.l: Effects of filters.
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Fig.4 Exp.l: Comparison in the elapsed time.
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Fig.6 Exp.2: Effects of filters (3-gram).

100000000
10000000
1000000
100000
10000
1000

100

Number of pairs

result
10 251

509 e
100 80 60 40 20 0

Inclusion rate (%)

07 00 3:b-filter 000000 0ODOOOOOOOO
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