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Abstract:

We believe software agerts play a key role in Web 2.0 aswell asin Semartic Grid. Therefore,
our research focus hasbeenintegating agert technology with Web Servicesand the Grid. In this
position paper, we introduce two projects. Ontology Gateway and Comtec Semartic Grid
Framework. The Ontology Gateway erades bidirectional translation of semartics between
acents and Web Seavices(thus the Grid) by making converson betweenFIPA ACL and OWL.
With the Samartic Grid Framework, grid resourcesare intelligertly and efficiertly maraged by
software agerts. In addition, agent-based applicaions can be easly depoyed on a Grid
infragructure.

1. Introduction

The Web is ewolving into aninfragructure for providing a wide spectrum of e-science, Web 2.0
(whatever it is) and other information-based services Senice-driven architecturesassure a novel
paradgm providing an enormously flexible aporoachfor building complex information systems
In current ervironmert, service archtecturesgo little way beyond stardard zed remote procediure
calls and textual direcoriesto trace and express a service provider based on humanintervertion.
However, swiftly evolving and extremely diverdfied world of informaion services requires
enormous informaton procesing capahility and flexible service provision on the Internet The
Grid, whichis based on Web Seavicestechnology, is no excegion.

Technological advancement in the Grid and associated fields is opening new averues for the
semariic grid community to advance in this domain. Sdtware agerts have beendetermined as
key resource erallersin the semartic grid vision. Our stance is that semartics are needed in the
grid servicesand resource mamagemert for intergperability to bring seamkss auomaion. It can
be ervisioned asauonomous agents working both on Grid servicesand under Grid infragructure
levels that are working in collaborative mamer with leag humaninterfererce. In this context, we
introducetwo projects. Ontology Gateway and Comtec Semartic Grid Framework.

2. Ontology Gateway [1]

We have proposed and implemented an Ontology Gateway that enables bidirectonal efficient
communicafions between agerts and Web Seavicesin order to bring auomation in the current
Grid ervironmert. The Ontology Gateway provides intergperahlity between OWL and FIPA
ACL, which are nowadays popular asspecifying ontologiesand associating semarticsdue to their
basgs of de<ription logic and modal logic regectively. Integating Web Sevicesand software
agents brings about the instarnt berefits of linking application domains hosting one or the other
technhology and the agerts should be ade to discover, invoke ard interact flexibly with Web



Sewicesand vice versa. Once this intercannecion is egaldished, software agent conceps and
tecologies will help enade advanced operaional and usage modalities of Web 2.0. The
following picture represents anoverview of the Ontology Gateway.
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Figure 1. Ontology Gateway

Our proposed model provides semartic intergperablity in the Grid where agert applications ard
grid servicegresources are combined to achieve an auonomous service oriernted framework.
Semartic Web provides a concepualizaion by which the distributed knowledge can be
repreented and viewed, in terms of formation, utilizaion, propagation and maragement. The
concefds can be defined within extersible, open ontologies which are published using the
standard protocols with occurence and propertiesbeing asserted at arbitrary locations across the
web. Semantic Grid can be viewed asan extersion of the currernt Grid in which information and
services are given well-defined meanng, better enabling computers and peaple to work in
callaboration. In such an environmert it is necesary that information concerring to the need of
the user and their applications, and the resource providers and their networking, storage ard
computational resources all can be eadly discoveredand defined mearingfully in order to be
undergood by higher-level servicesto effecively exploit the Grid.

FIPA SL is a humanreadale string encoded contert language for agent communicatons. It is
particularly intended to be used in open applications whereagerts from differernt developersand
running in heterogeneous ervironmens have to communicat with eachother. On the other hand
OWL has all the features needed to describe rich knowledge structures by agreeing on how
ontoloiges are conveyed across applicatons to share mearingful contert. OWL has a well-
defined model-thearetic semartics as well as an axiomatc specificaion that determines the
intendedinterpretations of the language.

The key ideaisto show how software agents can communicate with OWL-basd Web Servicesin
bringing the semartic intergperablity. Another importarnt aspectof the proposed systemis that it
is not reshaping the existing standards of the FIPA Semartic Language and W3C Web Ontology
Language. Our focus is the intergperablity of the two languagesso that the autonomous software
agerts cancommunicat with the Web Services The ontology gateway actasa converter, which
takesinput data from the ACL message, convertsit into mappings/translations describedin OWL
ard vice versa. Devising mappings/trarslatons for such a system is quite demarding and
challerging, as the languages vary tremerdously. Since SL is far expressive than OWL, we
introducedadditional tags for OWL to prevert the semartic loss.



3. ComtecSemantic Grid Framework [2]

We hawe also developed an agernt-based framework for Semartic Grid, which is shown in Figure
2. Applicaion agert is the core of this framework that represents Semartic Grid applicaion asa
senvice of the agent. Sesion agent maragesa seriesof taks performed by application agerts asa
session and maintains the reault of the applicaion until the end-user has acauired it. Resurce
informaion aggregator agert collecs informaion on distributed grid resources from
heterageneaus IndexSenices of GT4, normalizesthem and allocates the resources according to
requeds from the applicaion agerts.
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Figure 2. Comtec Semartic Grid Framework

Each agent in the figure offers service to other agerts by combining execuable operation
accading to eachpurpose. The Semartic Grid application is one of the servicesby the agert that
dynamically joins the following components by the purpose of the applicaton.

- Grid servicesimplemertedby GT4
- Processesrun by agens
- Web Senvices

Human user utilizesthe applicaion through web browser or user interface agent. Other agerts
canuse the Semartic Grid applicaion as a service represerted by the applicaion agert. In this
framework, ontology of a Grid service, along with the information on the distributed resources
usedin the senvice, is managed and published by the agent. Dewvelopersof applicaion agerts can
utilize existing applicaions using the published information, and creat new application by re-
using apart of existing applicatons.

Figure 3 shows archtecture diaggamof anagent usedin the framework.
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Figure 3. Agent Architecture

The FIPA-compliant agerts are built on Java Agent Savicesspecificaions and areintergperabe
with other agerts that are compatible with FIPA specificaions. FIPA ACL and FIPA SL are used
for messagng betweenagens. The agent translatesinput data (both receved ACL messagesand
input from external non-agen software) into knowledge representation described in OWL using
the content and ontology. The translated knowledge represertation is either regsteredwith the
knowledge base of the agert or used as seach conditions for knowledge. Agernt canalso serd
other agents any OWL expression stored in its knowledge base as message contert. Therdore,
ontologies canbe directy interchanged betweenagerts. Agents make plans and commit acions
by using such input and their own action purposes Upon the completion of the acion, the reault
is added to the knowledge base of the agert. Such knowledge can be used as a condition for
arother action.

4. Conclusions

We have briefly described Ontology Gateway and Comtec Semartic Grid Framework. Currertly,
we are looking for commercial applications that canutilizethese technologies
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