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Abstract—E-services have significantly changed the way of In order to reduce the gap between supply and f@ise o
doing business in recent years. We can, howevegreb poor use of services, we are proposing an appropriate methotbrafal
these services. There is a large gap between supplyactual e- presentation of knowledge about e-services andicatiains
services usage. This is why we started a projecprvide an o, this pasis. We believe that formal notation ésessary to

environment that will encourage the use of e-sessidVe believe im th f . ianifi ty. At tim
that only providing e-service does not automatycailean consumers Improve the use or e-services significantly. e uime,

would use them. This paper shows the origins ofpoject and its W€ Will ensure .that the new notation will no"r demlaany
current position. We discuss the decision of ussegnantic web additional activities of e-services users or previd To enable
technologies and their potential to improve e-smwiusage. We also our methodology, we have built a prototype platfolinallows
present current knOWIedge base and its real-wdddsification. In users to use advanced ComponentS, such as “'m"lge
the paper, we Q|scgss furthe_r work to be done énpttoject. Current proposing component to discover appropriate e-sendr
state of the project is promising. s . L .
combination of them. System will also allow verdton, if

Keywords—E-Services, E-Services Repository, Ontologiesthere is any alternative e-service or a collectbre-services

Semantic Web to be selected.
This paper is presenting current state of the sémareb-
I. INTRODUCTION enabled platform, its core structure and the paikrfor

_SERVICES (IT-supported services, e-services arlgnprovmg e-services adoptlon. The current e-sewicet,

typically available via a computer network) markets collected in the Republic of Slovenia, is also presd.
grown considerably. In the case of the RepubliSluivenia, Il. RELATED WORK
this is also clearly stated in European Commisséaport for
digital economy i2010 [1]. Although the report iisited to e-
government services, it also gives a good insigid ithe
whole area of e-services. E-services selectioatisfactory to
both businesses consumers and individuals. Howexeican
observe poor use of these services: e-servicegsae in less
than three quarters of businesses consumers arydlitiid
over quarter of individual users [1].

Obviously, there is a large gap between supplyaartdal e-
services usage. This is why we started the prdfentology-
based E-Services Adoption Improvement”. lts aim t@s
provide an environment that will encourage the o$ee-
services. We believe that only providing e-serviltees not
automatically mean consumers would use them. Toeadse
services effectively, users should primarily be sevaf an e-
service existence, or they should be able to fiveiht easily.
Furthermore, users should know how to use e-senaesily
or how to connect them in a logical sequence. bl liée
situations it is very rarely that we encounter aitons that can
be supported only with one e-service. The projegrimarily
focusing on e-services that are addressing indaldu
However, the project results are expected to bectyr useful
for business users also.

The gap between the high level of offering and lewel of
e-services usage has been detected and tried addvessed
by many authors. The problem is not local, sinée @bserved
throughout the European Union and in other IT deved
countries.

[2] notes that despite the high presence andititedrowth
of companies and individuals on the Internet (an8®% of
businesses and a slightly less number of househatdkshigh
availability of e-services (at the European Unienel there
are as many as 60% of all government servicesablailas e-
services), the usage is lagging behind: 80% ofctirapanies
still have not received any orders over the Inteoreused e-
services in another way; in addition only less tiv&n of
companies are realizing at least 10% of their ssirthrough
the use of e-services. Author is deriving from thesis that
two main reasons for that situation are poor quadt e-
services and their poor acceptance among userghi©basis
the author is proposing appropriate guidelinesntwaase the
quality and acceptance of e-services.

[3] is proposing a strategy on how to raise theelleof
e-services in the European Union by 2012, as thalss one
of the priorities of the European Union. Author kxps the
area of how to increase the usage of e-servicesighrlegal
means. The governments are trying to impose cerain
services in the form of legal requirements. Thehauinotes

that in most cases the use of e-services is stiflatter of a
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integration of services on the émhet. The author is limite
only to online services in the technical sense 1EpuNeb
services with software interface and without usegriface
Certain authors have already partially addressedséarct
of the eservices. [5] are exposing that jindexing keywords
cannot serve for searching the appropriat-services.
Therefore they propose the statistical ontologimatching of
eservices. This could have been a basis of inteitig-
services inquiries. The study is interesting beedhs authrs

are not limited to Web services, but teservices as a whole.

However, they request a specifiService interface (OW-S).

There are also more tries of using ontologies aglping
tool. For example article [6], which proposed theadogical
description of Web services. For each domain itgssts its
own ontology, which provides a basis for Web agesgarcl
for appropriate eervices. Thus, accumulated knowledge
be used to facilitate the search cdexvices. Author address
only the ollection of data about services in certain domg
and does not address the search sérmices

Ill.  E-SERVICESREPRESENTATIONWITH ONTOLOGIESAND
SEMANTIC WEB TECHNOLOGIES

In philosophy, ontologies allow int-linking and formal
description of concepts iany area of human involvement.
computer science, the term ontology has much nam
meaning. With the help of ontologies, we can doaadec
classification of individual information elemeni#/e can alst
interconnect them and create an arbitrary mita system [7].

The term ontology is mainly used in the field obkiedge
management -specifically for classification of individus
information objects. There are also simpler and lespable
classification methods (e.g. controlled vocabulaaxonomy,
and dictionary). Ontologies not only allow hierdozth and
network links between information objects, but aktow
specification of axioms, rules and other restrizsiofor
specific information object. One of the most impot
capabilities of ontologe is the ability of interconnectir
objects with arbitrary relations. They allow ontgpo to
formally describe knowledge.

The main advantages of using ontologies are asvisl

* Ontology based formal descriptions are ec
processed by a computer and &hus suitable for
automated processing.

» Transformation of mathematical notation to a
friendly output is easy to achieve.

« Semantic Web technologies, as a technolos
foundation for ontologies, are standardized and
adaptation rate is increasingrély.

* Knowledge sharing from a technical viewpoint asl\
as from a conceptual viewpoint is basically achik
automatically.

* Ontology based data is distributed by def:

 There is a wide range of tools that are suppo
technologies from the Semantéeb stack

Ontology as a conceptual foundation in the project has
been chosen upon following reasons:

* We want to achieve greater degree of connectivitig

existing formal notations and other solutic

*  We want to establish extensible and standard d for

intelligent solutions.

¢ We want to establish a simple mechanism for capg

expert knowledge.

¢ We want to establish a simple data transforme

mechanism.

¢ Notation and the platform should support autonr

exchange of knowledc

e They allow relative imple machine processing of

knowledge.

e We want to support existing formal notations

representing knowledge abot-services.

Semantic web techonologies, which are supervisethé
W3C consortium [8], are represented as a stackavfdard
which allowuse of ontologies from a technical viepoint. (
of the core components is RDF (Resource Descri|
Framework), which is based on the markup langualyt:
(eXtensible Markup Language). Concepts in RDF amotec
by URIs (Uniform Resource Identifie- another W3C
standard, which is designed for globally unique imgn RDF
allows the construction of a data model for resesirand th
relationships between them. Unified naming on URInot
enough for use of knowledge in intelligent age@stologies
fill this gap. There are several languages available
constructing ontologies. OWL (Web Ontology Languaie
most widely used one and is also recommended by.\WWB€E
whole stack of semantic technologies is availalleéhe Wek
pages of W3C consortium [

The core of our ontology is shown in Figure 1. Wed
classified services to be simple services, not stipgd by ICT
at all, or eservices. We also manage services, which
composed with several services. Ontology also ®specia
e-services, suppatl by web applications or exposed v
web services. Ontology enables capturing severalicse
providers. They can also be classified using tartas anc
folksonomies. Please note that Figure 1 gives dmdgic
insight on some classes and their relat in larger ontology.

ServiceProvider

v

servicelsProvidedBy
serviceHasAlternative

folksonomyHasServiceEntry

isA L
FolksonomyTag
isA

\ ManualService ‘

isA CompositeService
N N hasTaxonomyServiceMember
WebApplication isA

ServiceTaxonomyNode

Fig. 1Core of defined ontolog

115



International Journal of Information, Control and Computer Sciences
ISSN: 2517-9942
Vol:6, No:1, 2012

IV. CURRENTSTATE OF THE PLATFORM

The prototype platform enables hosting of inteltig
services, which will empower use ofservices. The platforr
will also be available through applicatioprogramming
interfaces (API), in this manner the prototypelftgell be an
eservice available for reuse in third party applmas. The
prototype is implemented using o|-source and freely
available software. The base of the platform is amgin wek
technologies. The platform itself allows knowledgeegration
from distributed data sources (catalogues-services, World
Wide Web, etc.) and management of the gathered letipe.
Additionally, the platform also:

* enables providers and users afezvices annotation of

services with additional knowled

* integrates data from the World Wide Web, and fi
additional data sources,

» transforms data encoded in RDF language to a-
friendly format,

« manages index of words, which were used in
platform and aditional data sources in order to ena
searching based on keywords,

e provides all the data in raw RDF format, which visl
turn enable newly built components to easily re
information,

* manages a collection of reabrld example:

At the moment, the ptotype implementation contains

services, which runs on the presented platf

» full text search (data is not indexed only fromdkt
sources but also from external sources, e.g. W
Wide Web),

» proposition of eservices or collection of-services by
usng questions and answers appro

» search for alternative services or
collections of services.

One of the key components, supported by the onyois
“e-service proposing component”. Knowledge that isuireql
by proposing component is castent with ontology
presented in platform (see Figure 2). We introdcmecept o
Solution. Solution class is represented with Sendtass ir
Figure 1. Since we include possibility of relateslutions al
platform level, proposing component is ablepropose not
only potentially interesting solutions, but alsdusions thal
can be related to proposed one.

alternativ

Question -
hasAnswer
relatedSolution ) 4
1 ! Answer ‘
answer
Solution
~ r
AnswerRelevance
applysTo.

Fig. 20ntology structure, expected by the platf

Furthermore, the user knowledge aspect is alsocstexf
by the presented ontology in quigaightforward way. Usel

can provide experiences (knowledge) in que-answer
pairs, which enables them to capture their impkoibwledge
Not only users can give experiences to tell whietvise is
used in a particular situation (“Question” cla they can also
specify more possible services to a situation (‘R@s) with
specified probability (“AnswerRelevance”). This walrange:
from 0% to 100% and tells the user how likely ithst their
particular candidate (“Solution”) is used when #mesver to a
given question is confirmed as positive. Answerd possible
candidates can easily be updated or added to quesit an)
time with the aid of a rich us-friendly web interface.

V. CURRENTDATA IN THE ONTOLOGY

At the moment, we are testing ccfunctionalities of the
platform. Users have entered 54-services so far at this
phase. They have also classified them in the mefdiferent
providers, interaction types, economy activitiegmains,
types etc. They were actively involved in definitaxonomy
also. Taxonomy itself is not closed and final bah,con the
other hand, be altered at any ti

Based on that 549 services, we can get quite good f
insight in the state of services in the Republic of Sloven
The data might, however, interesting for international
audience also:

e majority of collected -services is provided by private

enterprises (see Figure

e services are mainly oriented in busir-to-customer
manner (see figure 4),

e users discovered mainly services form the are
vehicle trade, finance and insurance economy &€t
(Figure 5),

e test users mainly discovered-services from the
domains of traffic, education and culture (if wedge
unclassified services)see Figure 6.

Provider

Public-Private Ent. Public Ent. Private Ent.

Fig 3 Current eservices procentage by |vider

Interaction

Fig 4 Current eServices procentage by interaction 1
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Fig 5 Current e-Services procentage by economyiaes

Domains

63,57

Fig 6 Current e-Services procentage by domains

VI. FURTHERWORK

It is our goal, that we will provide an e-service
management methodology at the end of the projeatilllin
addition to e-services repository management albowa
advanced, easy to use mechanisms for search apdsatoof
e-services. The project outcomes will allow usdtatmration
and linking of e-services. At the moment, platfoitself is
almost complete, so we can really focus on researclits
benefits.

Firstly, the methodology approaches and the platfuoiill
be demonstrated in real life. We will address edises that
are targeted at student population.

The work on the project will be verified using dstshed
scientific research methods. In the final stagethefproject,
we will conduct a controlled experiment and a langenber of
surveys on the test population. In this manner, wié
determine whether and to what degree our approadbs h
promoting the use of e-services. At this time, glatform will
go public.

VIl. CONCLUSIONS

In this paper we presented a gap between supplyactul
e-services usage. This is why we started a préfegrovide
an environment that will encourage the use of gises. This
paper showed the origins of our project and itsremir
position. We discussed the decision of using seimamtb
technologies and their potential to improve usihg-services.
We also presented current knowledge base andatsvald
classification and further work to be done in thejgct.

Based on the research of existing formal represens
and based on the research of ontologies and Semafgb
technologies, we have presented our own approach fo
describing knowledge about e-services. Our own kedge

representation technique may be seen as a necessary

extension, which allows greater search capabilaies higher
grade of use of e—services.

At the end of the project we will provide an e-deeg
management methodology, which will in addition te e
services repository management also allow advarezsl to
use mechanisms for search and proposal of e-serticée
used. The project outcomes will allow user collabon and
linking of e-services. Platform itself is almosintplete.

At the moment, the project can serve with someimaig
contributions. The most important are:

» the ontology-based method for describing e-services

and knowledge about them,

» the holistic methodology, which cover capturing,
management and using knowledge about e-services,

» the semantic web-based prototype platform for hgsti
intelligent components based on knowledge about e-
services,

» collected knowledge about ready-to-use e-services.

At the moment of testing we can summarize that eaten

this stage, the outcomes of the project are prowpisi
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