GH AFEFREe HGE

HB% H25K, 2003. 6. 2003-8-2-1-8

# Y29 #cjo] A0IA oiH HIH = Yo st el

Semantic Access Path Generation in
Web Information Management

Wookey Lee

Q o

4 AR BdHos Zylshe AR i) § JReH0lA o2l 9 FRE Fzilshe EAlE 1)
Aol Ak & AFe 98 koo Y38 PAY aE2 QARE O ez it ojq)
x=E 7 g #HoAE Uehln, g3e 4 Ho|NE ddshe do|HYAE ¥4 £ URLS Yeid
o a2ed g2 9 HolXe} aE e YAE 9FE U Tz HAgo] He Aotk a3y B
A o2 § ARV Aedoz FEIHA 9 2T A AUXA B es g AMA &,
Al g ANzl § FRE gtelsia A% o] BFAeR Q13 Edto] opjEtke RelH, o
& |53 9 FoIMY Hx1EH(lost in cyber space)2ti F-Et mEbA o]E AAF Qo @
S8t ek (orientation) & AAEIL AAF oz 4 F3he] FEE B8 Bk =Y
o] Iag Fojtt. o|AE sl ¢ HolAE AFH FA2 vehlold Hast glon A7|Me tf-idf
€ I wWpHEcg Rith tfHdfe ¥: 2 ¥WIX(term frequency / inverse document
frequency) 3& 4= 2224, 9 HolAE £ol(keyword)d] HEZ A3lam, AR} AA s
folote] B E A= dEgos Adtehes HFE uigtt oA § FRE AFSEe R
omAd H¥(semantic representation)lzt 8k, IRAE FZIAs= AL onld ARG Y
o B d79 Ede IFFeEE @ FEE v ASAEE Iske A34 ¥4 (Hierarchical
structure) 2.2 Foksl] AMAIR sl § AR HA9 A1 HAFA} sk Aol

* @ JAdga 3R L

This work was supported by the Korea Science and Engineering Foundation through the Advanced Information
Technology Research Center (AITrc), and the author was supported by postdoctoral fellowship program from
KOSEF.



52 $HB AFEBRESG ROE2003. 6)

I . Introduction

The
collections accessible over the global network

growing number of web information
strongly calls for the assistance of appropriate
structuring methods. Web browsers allow users to
snoop the World Wide Web with the anchors of
As the

progresses, the user is liable to feel lost which is

hypertext documents. browser session
one of the well-known problems: being lost in
hyperspace. Using a web browser when the user
specifies the URL to jump to a particular site,
some information about the Web node’s position
would be very helpful. If a user wants to compare
current pages with past several pages. it would
also be up to date a hard work to do. When a
user specifies a URL to jump to a particular site,
some information about the node’s position would
be very helpful.

Hasan et al(5]). developed a system that allowed
users to get graphical overviews of browsing
session in a Web-browsing tool. The views,
however, do not suggest the weight of documents
corresponding to user’s requirements or queries.
There have been efforts to visualize the Web
information with different points of view. Risse et

al(10).
generate

conceptual approach to
VRML
dynamically from the information stored in a
database system. They extended the VRML with
a new data type in order to support the server

addressed a

three-dimensional scenes

side generation as well as to support the trigger
mechanism. Some experimental researches said
that graphical representations support better
navigation because this type of representation

more closely matches a user’s mental model of

the system(4). Textual tools, however, suggest
further advantages by allowing users to rapidly
snoop the extent of Web sites and to search
visually in an efficient manner for particular
information(5, 6.

Soala (3]
algorithm based on the relative page popularity.

is developed with an arc-editing

It can automatically revise a Web site’s page
structure to create a more effective hypertext
scheme. Unless the mesh structure of a Web site
changed to a binary tree, the manipulation with
the page popularity would be trifling. There are
clustering analyses of effective retrieval in a
distributed environment {4) or of a text-database
resource discovery (2] that structure the Web
pages bag of a retrieval environment around a
bag of topics.

Several popular search engines such as AltaVista,
Einet Galaxy, Excite, Google, HotBot, Infoseek,
Northern Light, Yahoo, and Virtual
Library attempt to maintain full-text indexes of
the World Wide Web. Relying on a single
standard search engine, however, has limitations

Liycos,

such that they have limited coverage, outdated
databases, missing information and are sometimes
unavailable(4].

The precision of standard engine results can
also vary because they generally focus on
handling queries quickly and use relatively simple
ranking Rankings further
muddled by keyword spamming to increase a

schemes. can be
page’s rank order. Often, the relevance of a
particular page is obvious only after loading it
and finding the query terms. Metasearch engines,
such as MetaCrawler and SavvySearch, attempt
to contend with the problem of limited coverage
by submitting queries to several standard search
engines at once. The primary advantages of
meta-search engines are that they combine the
results of several search engines and present a
interface. =~ However, most

consistent  user
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meta-search engines rely on the documents and
summaries returned by standard search engines
inherit their

vulnerability to keyword spamming(7).

and so limited precision and

This paper discusses a method to develop the
web visualization of the hyperspaces.

Overview diagrams of hyperspaces or part of
them have been recognized as important aids to
help both orientation and navigation through the
web space(5). The overview shows the web site
structure that is consisted of a set of nodes and
links. The node is represented as a web document
and the link a URL that will be suggested later
in detail. It is noted that the web space in this

paper is not considered to be a series of
individual web documents, but a set of web sites
that have individual web documents as
components.

This paper is organized as follows. In section
2, we present the data model of Web sites and
the Web schema. After a Web
preprocessed, a tree structure is derived for the

site graph

Web visualization in section 3. The Web site
graph is viewed with weights and endowed by a
semantic The prototype

measure. system is

explained with its algorithms and motivating
examples in section 4. Finally we conclude the

paper.

. WEB DATA MODEL

2.1 Web Objects
The Web schema contains the Meta information
that represents a bag of Web pages in a Web
site. The Web site is a directed graph with Web
nodes and arcs, where the Web nodes correspond

to HTML files having page contents and the arcs
correspond to hypertext links interconnected with
the Web pages. The Web node (Wi) is defined as

follows :
Wi = (Web_page _identifier, Web_node, Page link)

Where Web Node = [url, title, meta, format,
size, page-depth, modified date, text, weight),
and Web Link = (ur], parent url, child url, label,
The Web page
described as the attributes of the Web page such

url-type). contents can be
as the Web page identifier, title, Meta, format,
size, modified date, text, figures, and multimedia
files etc. In this paper for convenience’s sake the

Web page contents are not described in detail.

2.2 Web Node Processing
A Web site can be viewed as a directed graph
that node(callied the
homepage) and the other nodes inter-connected

consists of an initial
among them. Complex Web representations do
little to help the user orientation within the site
and usually tolerate navigation problems
themselves. A hierarchical abstraction is useful in
organizing information and reducing the number
of alternatives that must be considered at any
one-time(1, 8). If the Web site can be represented
as a hierarchical structure, those problems such
as the multiple paths, the recursive cycle, the
multi-path cycle, and multiple parents would be
resolved. The problem is treated more specifically
in(é, 8).

The Web Node describes the attributes of each
web page in the web site, including URL, title,
meta, format, size, page-depth, modified date,
text, and weight. The page-depth represents the
depth of the web page how many steps it is from
the home page.

The home page wusually indicates the
index.html{or default.asp or index.php3) predetermined

by the web server. The modified date represents
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the time-stamp that the web page is created or
modified. The weight the values
resulted from the user's query. It will be
discussed later in detail. The Web Link includes
the URL of the hypertext, and/or has the parent
URL and child URL with label in the web page.
The url-type is specified two types: interior link

represents

and exterior link. We define the url type is
interior link, when the hypertext link points
inside of the web site. In reality, the anchor in a
web page begins with the directory or with an
HTML file,
interior link. Even if it begins with a protocol
such as 'http:” but has the URL is the same, the
anchor is also an interior link. If it begins with a
protocol such as ‘http:” with different URL, then
the url-type is exterior link. In this prototype

the anchor is represented as an

system, we differentiate the link-type as an

exterior link or an interior link.

fxample 2-1: We assume that an example
Web site consists of 7 Web pages numbered from
0 to 6 connected with hypertext arcs(Fig. 1). The
weight is not defined yet(will be described next
section). By the node definition above, the node
WO (home page) has parent URL as Null(for the
link of W4 will be discarded in advance), and
child URL as W1, W2, and W3. The node W3 has
parent URL is WO and W3(This also makes no
sense, for multiple visits to the same node are
meaningless), and the child URLs W3, W5, and
W5. And the node W6 only has parent URLs W2,
W4, and W5.

Fig. 1 Example Web site.

In this paper, the URL's are specified two
types : interior arcs and exterior arcs. The interior
arcs are the URL's that indicate the HTML files
somewhere within the Web site, but the exterior
arcs out of the Website. We are interested in the
interior arcs only, for the structure of a Web site is
generated in this paper. But it is needless to
differentiate the
Because once a Web page is transferred from the

internal arc in more detail.

Web server, there is no need to access the same

Web page physically again.

2.3 Conventional Approaches
Depth first approach(DFA) is easy to adopt to
cope with this kind of graphs, for it seems
similar with the behaviors of human snoopers.
But the in Web

environment,. Web pages are

DFA seems not applicable
Since usual
complicatedly inter-connected with other Web
pages, it may bring about a long series of Web
pages. The long series of Web pages may imply
long time consumption to access a specific page.
On the other hand, there are several strengths in
applying the breadth first algorithm (BFA) to Web
site graphs. With the BFA an important Web page
can easily be accessed. It is done by clicking
relatively fewer steps from its homepage rather
than by the DFA. It is easy to resolve a graph to
a hierarchical tree and to minimize the depths to
visit in a Web page. It can also be said that the

access time can be minimized.

Il. WEB REPRESENTATION

3.1 Evaluating the Web
The weight for a Web page indicates how
statistically important it is(2, 3, 4). One common
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way to compute a Web page(or document) D is
the tf-idf that is first to obtain an unnormalized
vector D'y, ..., w,>, where each w;, is the
product of a word frequency (#) factor and an
inverse document frequency (idf) factor. The #
factor is equal (or proportional) to the frequency
of the i* word within the document. The idf
factor corresponds to the content discriminating

power of the i*

word : a word that appears
rarely in documents has a high #df, while a word
that occurs in a large number of documents has a
low idf. Typically, idf is computed by log(n/di) .
where n is the total of documents with the i*
word. (If a word appears in every document, its
discriminating power is 0. If a word appears in a
single document, its discriminating power is as
large as possible.)

Once D' is computed, the normalized vector
D is typically obtained by dividing each w;

LN ]
term by :El(wi) . The weight can be specified in

this paper indicating the importance of the Web
page.

3.2 Semantic Representation
If we can measure the weight of Web nodes
then the
structure of the nodes can be manipulated by the
weight. We introduce the #—idf as the weight
measure and it can be used to determine the

corresponding to their significance,

topological ordering of Web sites. Then simply by
of the
tf—idf, it can be said that a node is closer to a

comparing the numerical differences
specific node.

In order to investigate the Web site structure,
a Web test site (13) is built and implemented for
testing the example in Fig. 1. As previously
described before, the &f—idf measure is applied
as a weight of the Web node. The prototype
system has been tried to search for the structure

of the Web site.

IV. DESCRIPTIONS ON THE
PROTOTYPE SYSTEM

The prototype system is developed to provide
users with higher-level summaries and with the
structure of Web sites. The system provides a
site map, a browser, and a node weight tap. The
system has been implemented with VB 6.0 as a
client session and with SQL SERVER 7.0 as the

server database.

£1T)

S for Abstracting the Web Site
. Stuctwe

-

=y

Fig. 2 The Prototype system

with the
predetermined by the Web server and uses the

The system begins homepage
interior anchors in the homepage. The anchors
are classified with two categories such as interior
anchors and exterior anchors. If the homepage
begins with a frame without anchors, the system
extracts anchors from which the HTML in the
frame includes. The result anchors with page
contents are stored in the database. The system,
finds that the Web test site’s
homepage includes three interior links(anchor).

for example,
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The anchors can be expanded in the site map of
the system and the example is represented. After
getting the wurl(anchor and frame) extractor
module, a web weight vector generator module in
the AnchorWoman is represented in Fig. 2. The
system can generate the weights of Web pages

relevant to the #—idf measure.

V. SUMMARY

The structuring of Web information supports a
strong user side viewpoint that a user wants
his/her own needs on snooping a specific Web
site. Not only the depth first algorithm or the
breadth-first algorithm, but also the Web
information is abstracted to a hierarchical
structure. A prototype system is suggested in
order to visualize and to represent a semantic
significance. As a motivating example, the Web
test site is suggested and analyzed with respect
to several keywords. As a future research, the
Web site model should be extended to the whole
WWW and an accurate assessment function needs
to be devised by which several suggested models

should be evaluated.
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