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Abstract: In order to eliminate semantic heterogeneity and implement semantic combination in web information

integration, the classification ontology is introduced into web information integration. It constructs a standard

classification ontology based on web-glossary by extracting classified structures of websites and building

mappings between them in order to get unified views. Mapping is defined by calculating concept subordinate

matching degrees, concept associate matching degrees and concept dominate matching degrees. A web

information integration system is realized, which can effectively solve the problem of classification semantic

heterogeneity and implement the integration of web information source and the personal configuration of users.
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With the rapid development of Internet/Intranet
applications, helping users to obtain important infor-
mation quickly has become an important service on the
web. The web information integration system retrieves
information from certain assigned web resources, and
offers a unified access pattern to all sources. It also fil-
trates information according to user features. Challen-
ges in building web integration systems mainly lie in
information retrieval and multi-sources integration.

The data on the web is always for users to browse
and it is organized in semi-structured html. How to ob-
tain information in html has been widely studied in tra-
ditional web information retrieval. There are spider,
crawler and robot for general information retrieval and
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wrapper for each special web source
data integration is the core in the web integration sys-
tem. It processes semantic heterogeneity and conflicts
in different sources, and it generates global unified
views of different sources in the end” ™. Ontology in-
tegration has become a focus in web integration be-
cause ontology can express semantics in an explicit and
formal way. Ontology is used for auxiliary information
781 Suggested
upper merged ontology (SUMO) is created by IEEE

retrieval ™™ and global view building

Standard Upper Ontology Working Group. The target
of SUMO is to develop upper-knowledge ontology, fa-
cilitate data communion, information searching, auto-
matic deduction and natural language process, and to
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provide a basis for building a special domain ontolo-
oy

In this paper, the web integration system based on
classification ontology integration is studied and imple-
mented. When retrieving information, revised-spider
obtains site structure at the same time, and then infor-
mation is classified according to the site structure.
Multi-sources integration is processed as follows: a
standard classification ontology based on SUMO is
built at first, then a local classification ontology is ob-
tained by a site classification system through standardi-
zation, and finally, integration of multi-sources is im-
plemented by finding mapping between them.

1 Architecture of Web Integration System

The architecture of an ontology-integration-based
web integration system is shown in Fig. 1. The main
architecture consists of six modules: information retrie-
ving, pre-processing, integration-processing, storage,
presentation and user registration-modules.

The retrieving module consists of two parts: re-
vised spider downloads web pages and records links
between pages to obtain site structures. A page block-
divided algorithm based navigation system retrieves
classification systems used by the site.

The pre-processing module consists of a text ex-
tractor and a site structure based classifier. The text
extractor extracts a document form html and the classi-
fier classifies document according to its pages’ position
on the site.

The integration-processing module consists of a
standard classification ontology generator, a local clas-
sification ontology generator, an ontology mapping
and a personalized classification generator.



Web integration based on category ontology

427

Presentati i i
m:él ule o Integrated Integrated | |
' browser searcher |
! I User registration
1 Personalized I module
' view !
1 generator 1
1 |
i I
Storage User User
module Web pages ?}gsnziﬁca- information ontology
Text extractor ontology
Pre-processing ' \ generator Integration
ToCessin;
module Structure Personalized P modul s
based classifier classification e
generator
Page and Classificati
assification
module

Fig.1 Architecture of web integration system

The storage module includes five databases. A
web page base stores documents extracted from pages
and their classes; a classification semantic base stores
the class semantic dictionary and thesaurus, which sup-
port local classification ontology building from site
classification; a classification ontology base stores
standard classification ontology; a user information
base stores user registration information; and a user
classification base stores personalized classification sys-
tems.

The presentation module generates a user view
based upon a global unified view, using personalized
classification filtrating and organizing information.

The registration module accepts user registration,
and stores user information into the database.

2  Web Integration Based on Classification
Ontology

After information retrieving and pre-processing,
we get information which is stored in each site’s classi-
fication system. We propose to build a SUMO based
standard the classification ontology for web information
at first; then to standardize the classification system of
each source site, so that we can obtain a local classifi-
cation ontology; finally, by mapping the local ontolo-

gy to a standard classification ontology, a unified view
organized by standard classification ontology is built.
2.1 Standard classification ontology

Information is organized in a certain classification
system such as information quantity, objective and
owner changing. Different classification systems are a-
dopted. We build a standard web information classifi-
cation ontology, which is referred as WCO later,
based on SUMO. When building WCO, classification
systems adopted by portal sites are given most consid-
eration, among huge subjects in portal sites, news is
our focus.

WCO consists of a core relationship and a core
concept set. The core concept set contains: news, the
root concept of WCO, is subordinate to the concept of
content bearing objects in SUMO; subclasses of news
are international, national, entertainment, and finance
etc. The former two are scope-classifying classes, and
the others are subject-classifying classes. Subject clas-
ses are not enumerated completely. They can be ex-
tended during system running.

For later processing convenience, the subject class
concept is expressed by words in WordNet, which has
the primary dictionary order; the scope class words use
standard full names. Fig.2 is the sketch map of WCO.
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Fig.2 Sketch map of WCO
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2.2 Local classification ontology generation

Based on a web source site classification system,
with the support of a classification semantic library, a
local classification ontology can be built from site
classification system standardization. So different ex-
pressions of the same concept in different site classifi-
cation systems can be diminished. Different concepts
in the same expression can also be diminished. We
build a classification semantic library : add subject
words and their synonym in WordNet into the library,
which will be used in subject classes standardization;
add time and space scope standard words and abbrevi-
ations into the library, which will be used for scope
classes standardization.

With the semantic library built in the above way,
site classification can be transformed into a local clas-
sification ontology in the following ways: for each
class in the site classification system, if it is a subject
class, we can find the synonym corresponding to it,
then let the word with primary dictionary order in the
synonym replace the class; if the class is a scope one,
let its standard full name replace it. When the scope
word cannot be found in library, we will extend the
library.

2.3 Mapping local ontology to standard ontology

By defining the ontology concept formally,
building the formula to compute a concept matching
ratio, and setting the threshold of matching a ratio for
the concept match, the mapping can be completed.

Both standard and local classification ontologisms
are concept hierarchical, so the concept semantic con-
sists of the concept itself and its position in the hierar-
chy. The concept semantic in the classification
ontology is defined as quadruple CS = (name, F, S,
C), where name is the expression word of the con-
cept, F directs to father concept, S directs to set of
sibling concepts, and C to set of child concepts.

Definition 1 Mapping rule: For concept C, in the
local classification ontology, it is mapping with con-
.i» if and only if Match (C,, C,) = max(Match
(Cy, C,)), C, refers to any concept in standard on-

cept C

tology.
Definition 2 String match function: A and B are
the two string two test matching,
StringMatch(A, B) =
1 A, B are the same in length and
have the same characteristics )
in the same positions
0  Otherwise

Definition 3  Concept sets matching function:

S, and S, are both concept sets. Suppose that radix of
S, is n, radix of S, is m, and m=n >0,
CSetMatch(S,, S,) =
% Z Z StringMatch( C;. name, C;. name) )
Cie$) ‘Cie$

(2)
where C,. name refers to the expression of concept
C,. According to definition 2, the members in the set

are different from each other, 2 StringMatch( C,.

Cies,
name, C;. name) < 1,50 CSetl\;Iatch( S, S, <l.
For two concepts C,, C,, whose semantic quad-
ruple CS, =(namel, F,, S,, C,), CS, =(name2,
F,, S,, C,), in classification ontology, we give
four concept match confidences and their formulae.
Definition 4 Concept name matching degree,
MatchName(C,, C,) =
StringMatch( namel, name2) (3)
Definition 5 Concept subordinate matching de-

gree,
MatchFather( C,, C,) =
StringMatch( F,. name, F,.name) (4)
Definition 6 Concept associate matching de-
gree,

MatchSibling( C,, C,) =CSetMatch(S,,, S,) (5)
Definition 7
gree,
MatchChildren( C,, C,) =CSetMatch(C,,, C,) (6)
Based on the above four formulae, match confi-

Concept dominate matching de-

dence of concepts C, and C, can be calculated as

Match(C,, C,) = %MatchName( C.,C) +
%MatchFather( C,GC) + %MatchSibling( C,GC) +

%MatchChildren( C,.C) (7)

Following the above, a concept in the local clas-
sification ontology is mapped to concept in the stand-
ard classification ontology. Information in each
source, which was once organized in the site classifi-
cation, is organized in WCO, as WCO is an integrat-
ed and unified system, multi-source integration is

complete.
3 Conclusion

We have designed and implemented the process
of web integration based on ontology integration. The
process is capable of multi-site integration. As ontolo-
gy integration is still in a development and enhance-
ment stage, much work needs to be done to make our



Web integration based on category ontology

429

integration a fully integrated ontology, especially con-
cept mapping ontology. We want to embody the map-
ping rule referred to in this paper into axioms of
WCO,
duction. There are many aspects which are needed to

so mapping can be established by ontology de-

accumulate rules in the current system. How to accel-
erate the accumulating process also needs to be ad-
dressed in the future.
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