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Abstract

The Semantic Web is a project and vision of the [&/dVide
Web Consortium to extend the current Web, so thfatrimation
is given a well-defined meaning and structure, ephmg
computers and people to work in cooperation. Seicameb
mining is the combination of web mining and senamteb. The
knowledge of semantic web makes web mining easiechieve
and can also improve the effectiveness of web rginBemantic
web mining technologies are being added to enssolutions
to accommodate new techniques for discovering ioglstips
across different database, business applicationd ¥feb
services. Since this is an interdisciplinary corcep both
engineering and management; we first review webingin
semantic web, semantic web mining and finally psgp@n
application of semantic web mining in human reseurc
management.

Keywords: Semantic wining, ontology, RDF, engineering in
management, human resour ce semantic web management system.

1. Introduction

The Web has now become the tool for collaboratioekw
and sharing of information throughout
Unfortunately the existing web poses a key chakerige
huge amount of data available is interpretable loypdns
only, the machine support is limited. It is highdgsired
that machines should be able to intervene and \vhife

the web.

generally has a separate information systems fanfie,
resource management, learning and development and a
separate one for business modeling and process
management. Thus even if our database is robusigbno
and contains proper documentation of how to map
columns of a database, yet the data interpretedbean
interpreted only by humans and is not interpretdiylea
machines. Today it is almost impossible to retrieve
information with a keyword search when the inforiomat

is spread over several pages. To solve all suckscas
semantic web has been proposed. Semantic Web [1]
provides a common framework that allows data to be
shared and reused across applications, enterpards
community boundaries. Metadata is "data about data"
Metadata provides context for data and is usedditithte

the understanding, characteristics and managenhelata.

In data processing, metadata is definitional ddtat t
provides information about data managed within an
application or environment. When structured into a
hierarchical arrangement, metadata is called anlayy
or schema [5]. Both terms describe what is avadlahl
order to achieve our objectives. For instance,
arrangement of subject headings in a library cgtakrves
not only as a guide to finding books on a particslzbject
in the stacks, but also as a guide to what subjerts
available in the library's own ontology and how mor
specialized topics are related to or derived fromn ore
general subject headings. Metadata is frequentiredtin

the

making a search on internet. The major obstacle ina central location and is used to help organization

achieving this goal has been the fact that as slath
available on internet is unstructured, it is disparand is
spread across the web in variant formats. Fronhtiman

standardize their data.
Through this paper we aim to first review
semantic web mining which is a combination of the

resource perspective of an organization, the compan semantic web and web mining. Web mining is [2]:r&st

interested, useful patterns and implicit informatifsom
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the WWW resources and behavior. The Semantic Web
tries to make the data machine understandableeWtiéb
Mining (semi-)automatically extracts the useful Wwhedge [ |
hidden in data, and makes it available as an agtjoegof <Web _co_ntenD @eb Structure (wa;_ qsage>
manageable proportions o f ARE s
We next propose a Human Resource Semantic
Web Management System (HRSWM) which enables the
organizations to achieve their goals by transfogmin C’agjﬂ‘;’ﬁx‘};ﬁ‘? @;:ﬁ;ﬁ;;@ Gsagc Minn@ 6’?;’::;;?3
disparate, fragmented data into viable informatiapable
of answering key questions. We define a system twhic
combines the benefits of Resource Descriptive Fraorie

(RDF) [3] with the high performance of database \yep, content mining is used to extract the textgenar

management systems and thus improves performance ifher information and knowledge component of the we
retrieving information in real time. Data from ass0  ontent. Which sites sell cars? Which pages ahinese?
organizations is reorganized and recombined torté@®y  \yhich pages introduce the music, or introduce news?
information about information (such as: where i® th gearch engines, intelligent agents and some recomhme
useful information). For example in an orgamzatu_umh other applications use content mining to help thertn
several departments, each department will provi®# R o vast network of space to find the necessaryeotn
files to the HRSWM. When RDF file is introduceddrihe Web content mining has two strategies: page tering;
application, a corresponding set of tables willdveated 50655 results for search. Content mining metioadsbe
automatically. Afterwards, the information from dee | qoq for Ontology learning, mapping and merging
RDF files will be correlated, in order to create a ontologies and instance learning.

summarized and standardized RDF file. Now quer&s c Web structure mining is used to extract the
be launched in the standardized RDFs in SQL languag network topology information, that is, the link teen
T_he resulting information qrchitecture provides rafiad pages of information. Web structure mining usually
view of the data sources in the organization. TRUS,  gnerates on the hyperlink structure of Web pages df
HRSWM ~ provides real-time analysis capabilities g rey) Mining focuses on sets of pages, ranging from a
standardizing disparate organizational databased an single Web site to the Web as a whole. Web strectur
increases "the speed to insight". mining exploits the additional information that (sften
implicitly) contained in the structure of hypertext
Therefore, an important application area is the
identification of the relative relevance of diffatepages
that appear equally pertinent when analyzed witipeet

to their content in isolatianWhich pages are linked to

Web mining is the application of data mining techréis to ~ Other pages? Which pages point to other page? Which
the content, structure, and usage of Web resoufcés.  collection of pages constitutes an independenty@nBuch
thus “the nontrivial process of identifying valigreviously ~ guestions are answered by Web Structure Mining.
unknown, and potentially useful patterns” [4] irethuge ~ Web structure mining and Web content mining areroft
amount of Web data. Like other data mining appitce, performed together, allowing exploiting simultansigu
Web mining can profit from given structure on d¢ga in  the content and the structure of hypertext.

database tables), but it can also be applied toi-sem Web usage mining is used to extract about the
structured or unstructured data like free-form téitis ~ customer how to use the browser and use the paige It
means that Web mining is of invaluable help in the €xtracts interesting patterns from the access dords of
transformation from human-understandable content to\Web. For example, which pages are the client aesess
machine-understandable semantics. Three areas bf WeHOW long spent on each page? What next click onatWh
mining are commonly distinguished: web content mgni ~ r€ the entry and exit routes? Each server retha§Veb

web structure mining and web usage mining [5], f6]d access log, recording information for the user ssand
[7]. interaction. Analysis of this data can help underdtthe

user's behavior, thus improving the structure efgtte, or
to provide users with personalized services.

N

Figure 1: Web mining techniques

2. Web mining and semantic web

A. Web Mining

B. Semantic Web
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The Semantic Web is based on a vision of Tim Betner

62

(Namespace) + XML Schema, is responsible for

Lee, the inventor of the WWW. Berners-Lee suggestsrepresenting the content and structure of data ftben

semantic web to enrich
understandable information which supports the usdis

tasks. For instance, today’'s searehgines are already
quite powerful, but still too often return excesdivlarge

or inadequate lists of hits.
information can point the search engine to thevesie
pages and can thus improve both precision andlrfds
following steps show the direction where semantieb\is

heading

1. Providing a common syntax for machine understbled
statements.

2. Establishing common vocabularies.

3. Agreeing on a logical language.

4. Using the language for exchanging proofs.

Berners-Lee suggested a layer structure for theaBgm
Web. This structure reflects the steps listed abdte
follows the understanding that the semantic Web loan
realized in an incremental fashion and each stelp wi
provide added value.

Trust
ules Proof
o | g Digitl
o Ondogpcaday | A
seltsorplies |
doounent ROF + rdschema

Figure 2: Semantic Web Layers

According to Berners-Lee's vision, the semantievoet

Constituted by seven levels is a layered architectlihe
first layer of URI and Unicode is the basis for gtricture
of the entire system. Unicode is responsible focpssing

the Web by machine- linguistic to separate the performance format, tlata

structure and content of the network informatiomnfo
through the use of a standard format language. tfing
layer of RDF + RDF Schema, which provides a semanti

Machine-understandable model used to describe the information on the Weath a

type. The fourth layer of ontology vocabulary layier
responsible for the definition of shared knowledyed
describes the semantic relationships between theuga
kinds of information to reveal the semantic between
information itself and information. The fifth layef logic
layer is responsible for providing axioms and iefere
principles to provide the basis for intelligent\sees. The
sixth layer of proof and the seventh layer of trasé
responsible for providing authentication and trust
mechanisms. Digital signatures and encryption teldgy
used to detect changes in the document situatioa is
means to enhance Web security.

Semantic Web is known as Web3.0, it is based on
RDF to integrate variety of applications of XML-¢&R. It
uses uniform resource identifier as a naming meshan
Semantic Web is just an extension of the currenb \Afel
is not a new Web. The research focus is how the
information can only be changed from the form that
computer can read to the form that a computer can
understand and deal with, that is with the semanso
that the computer and people can work together. Web
resources (such as Web pages, Web service) farsthef
ontology annotation terms are important preregessfor
goal to achieve the semantic Web. Ontology-based
semantic annotation using ontology defined by esper
support the content creator to add semantic metadahe
Web page, so content can be understood by people an
machines, as compared with the general public, ithis
marked top-down classification. Semantic Web wtdah
be seen as a new generation of information infuaire
is a new distributed intelligent network platforrased on
semantic information processing

3. Semantic Web Mining

Semantic Mining [8] is a series of semantic analys
information resources and users' question by addhnc
intelligence theory and technology, through miniitg
deep semantics, in order to fully and accuratelyress
knowledge resources and user needs. The minedcdata
be used in various distributed, heterogeneous dsaéah
data warehouses, knowledge Bases to search amsleetr
information in intelligent processing to return thsost

resources encoding, URI is responsible for resourcerelevant results of the semantic retrieval mechmanis

identification, which allows precise retrieval of
information possible. The Second layer of XML + NS

Semantic-based Web data mining combines sérsant
that are extracted from existing Web data extractio
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uses existing semantic structures with Web MinWMéeb The resulting information architecture provides réfiad
mining results help to build the semantic Web, the view of the data sources in the organization.
Semantic Web mining knowledge makes it easier to The architecture of HRSWM consists of three mayeis:

achieve and improves the effectiveness of Web minin e The Consumer Layer, which interfaces the
Parallel to the Web mining, semantic-based Web mjni resources (the RDF source files);
we can be divided into semantic Web content mining, + TheMiddle Layer, which holds certain resources.
Semantic Web structure mining and semantic Webausag This layer is the mediator which enables a
mining categories:- common communication language between the
e Semantic Web content and structure mining- In source of information and the HRSWM, and
the web mining based semantic network, the «  The Warehousing Component, which stores and
differences between content mining and structure prepares the information for future browsing or
mining are almost vanished, so we refer to them updates.

collectively as the semantic Web content and

structure mining. Thus, the traditional data In our architecture, the Warehousing Componentthed
mining can easily be transferred to the Semantic Consumer Layer is permanently connected and certain
Web content and structure mining. This is jobs are executed on a scheduled calendar to easure
achieved through- automated process.
a) Ontology learning

b) Mapping and merging ontologies

¢) Instance learning

d) Semantics created by structure

SEMANTIC
METADATA
MGDEL (ROF FILE)

e Semantic Web usage mining- In the Semantic
Web environment, we can give clear semantics to
user behavior. On this basis, we can find the users
with the same interest, which provides users with
ontology-based personalized view to improve the
Web usage mining results

4. Application of Semantic Web mining in
Human Resource Management- Human
Resource Semantic Web Management
System (HRSWM)

The main goal of this concept is to integrate teen&ntic
Web with the actual needs of a corporate process by
combining the strong points of semantic technolegiih

the high performance of database management systiems
our Humana Resource Semantic Web Management we
consider an enterprise consisting of several deyzants.
Each department will provide RDF files to the
HRSWM.When an RDF file is introduced into the
application, a corresponding set of tables will doeated
automatically. An information model (ontology) wille
created based on data schema provided by differenty Conclusion

departments of the enterprise. Variant, unstrudiuard

disparate data from several departments is gattfevetl  The need to search and derive greater businessléadgev
RDF files of each department and uniform informatio from existing database repositories and applicatibas
models relating all departments are prepared. T e become a high priority in most of the organizations

users can then query this semantic (metadata) model Semantic technologies are being added to
which comprise any number of RDF files or ontolsgie enterprise solutions to accommodate new technidoes

Department Department 2 Departmerd 3

Figure 3: Human Resource Semantic Web Management
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discovering relationships across different datapase
business applications and Web services.

The HRSWM system proposed in this paper has the
following advantages: access semantic data thr@@h

and do mixed queries — relational and RDF quernehé
same SQL statement, improved data access, schiatiti
platform independence.
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