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ABSTRACT

It is well understood that the key for successfam@ntic Web
applications depends the availability of machinelarstandable
meta-data. In this paper, we describe a practigpicach to the
Semantic Web called Information Grid. Informationridg

resources span all the data in the organizatioralinlde metadata
required to make it meaningful. This data maybecstired, semi
structured, or unstructured; stored anywhere; apdted by any
application. The final goal is to let organizatioriew their assets
in a smooth continuum from the Internet to the dnat, with

uniform semantically rich access. We present ahitature that
integrates semantic web techniques into existingrtelogies in a
novel way. Finally, we show the design and impleragon of a

prototype that demonstrates the ideas presentie ipaper.

Categories and Subject Descriptors

H.3.3 [Information Search and Retrieval] Search cpss;
clustering; H.2 [Database management] General; 2H[Biser
Interfaces] General

Keywords
Semantic Web, RDF, search, browsing, clusteringtardata,
information visualization, databases, tools, ustarface.

1. INTRODUCTION

Two somewhat contrary-sounding drivers fuel theentrtrend in
enterprise data managementrtualization and convergence
Virtualization is a framework for dividing up thesources of an
organization into multiple execution environmertty, applying

one or more technologies such as hardware clugtesiitware
partitioning, application modularization, emulatioand so on.
The driver behind virtualization is the lowering adst. Today's
emerging grid computing environments enable noty otfle

virtualization of IT resources such as storage,dbagth, CPU

cycles — supporting the ad hoc provisioning, omaled

deployment, decentralized management of the ressurdut also
allow looser coupling between applications and ntesluwhich

are no longer assumed to be monolithic clients @uaaolithic

servers. Loosely coupled applications will run giént modules
on different nodes of a virtualized IT fabric, irkeofunctionality
from remote web services, exchange self-descrilomagked-up
data, and orchestrate the behavior of diverse psoceodules.
XML technologies underpin loosely coupled grid-cartipg

applications. Within the data center, the first gqation XML

web-services-based Service Oriented ArchitectuB9AS) are
already in development.

Convergence, on the other hand, seeks to bringthtegehe
management of all your data assets. Today, lesslitbaercent of
the world’s information is managed, and most of iwkdound to

be valuable to manage (e.g. capture, store, irgacch, analyze)
falls into the category of structured data. Beibpdo manage the
remaining data is what convergence is all aboutXML we
finally have a data model that is capable of addneshighly
structured data (rows-and-columns), textual unsired-data
(documents), and anything semi-structured in betwesessages,
template-based business data-documents, or metadata
Document-intensive industries are already bengfitifrom
standardizing their document formats on XML. Cotxeneation
vendors are XML-enabling their tools to make itieato capture
information in content repositories. And vendorse aXML-
enabling business intelligence tools, applicatiomrvers,
enterprise portals, and other infrastructure presiteemake it that
much easier to share and re-purpose XML-basednrston.

The real driver behind convergence is better bssimatelligence
across all your assets. When unstructured infoonatiecomes a
managed resource, it can be integrated into mosetalday

organizational processes, such as search and @oroeli Users
can search across information that was previousied in silos,

such as file systems, document repositories, wels,sind email.
Compliance policies can be implemented uniformlyoas all

organizational assets.

XML'’s applicability to both virtualization and coewgence
allows the industry to make progress on both fravthout the
need for multiple disruptive paradigm shifts. Muayitowards a
new data management architecture based on XML-backe
information repositories will be a key future stefor
organizations. We call this architecture, which bares
virtualization and convergence, the informatiordgri

2. THE INFORMATION GRID

When we at Oracle first released our grid-computing
infrastructure with Oracle ) the word grid really meant CPU
clusters to most people. Gradually, that infragtreee grid has
yielded to the application grid and now we are mgviowards
the vision of the information grid.

The resources in the information grid span all taga in the

organization, as well as all the metadata requmedake that data
meaningful. This data may be structured, semi-gired, or

unstructured, stored in any location, such as dakd) local file
systems, or email servers, and created by any capipin. The

vision for the information grid builds on the vigioof the

semantic web; the goal is to enable organizationgaw all their

assets in a smooth continuum, from the Interngh&lntranet,

with uniform semantically rich access.

Within an application grid, individual modules ram different
parts of the infrastructure, with sharing of apaiion state and
control enabled via web services. Each module, kiewas still
tightly coupled to its data — say database, filstey, mail server



— and intelligence about the data have to be ceupitto the
application module. An information grid, in contrass self-
describing; the application modules can discoveatwpurces
exist, what data they possess, what the life cg€lthat data is,
and how that data should be interpreted. The irdtion grid
builds on the infrastructure and application grids.

Let's say a manufacturing organization is intergste tracking
product defects. The defect reports come into tgardzation in a
variety of ways — customer emails, news storiegnghcalls to
support centers and so on. At a pure applicatiorellethe
organization could build email-analysis, RSS-feedrsh, or
CRM defect-tracking modules to be dispatched actbssgrid,
with each module hardwired to analysis of exactie &ind of
data. However, if new kinds of defect reports ocaith

unpredictable frequency — suddenly internet blogime a major
source of defect information — then modules that teard-coded
to a particular kind of data are proven to be feggand the
application grid is not successful. An informatigrid where the
defect reports can describe their own meaning, anodiules
interact with the defect reports to understandrteemantics, is
seen to be more flexible.

3. KEY COMPONENTS

In this section we describe the main components thof
information grid at a high level. We discuss thehtdcal details
in the prototype section.

3.1 Repository, Metadata and Service

Management

The missing link to effectively sharing and reusithgta on the
web is the lack of machine-readable standards darastics of
web content. Thus, the Semantic Web is often asatiwith
specific XML-based standards for semantics, suchiR@f and
OWL. Within enterprises, almost every product orvee is
looking to provide an XML out that publishes dataa self-
describing, standard way for use by other appbeceti From
financial reporting (XBRL), to web site feeds (RS%) legal
information exchange (LegalXML), XML is the domirtan
standard for interchange today. In addition togkehange format
standards, management standards like Access CoMimokup
Language (XACML) and digital intellectual propertyghts
management (XRML) are also emerging.

The Information Grid, too, requires semantic infatimn to make
each data resource accessible to any process iaptbleation-
grid, without requiring any a-priori coupling beteve the data
resources and the application grid processes. &ttipe, this
relies on metadata describing the meaning of data a
relationships among data elements, as well asntpéementation
of exchange formats and management standards.

The relational database was one early implememtationetadata
technology. XML is the next evolution in the word metadata.
The central part of an Information Grid is an XMLeMdata
Repository. This repository (which may be physicalistributed
across nodes and disks) keeps track of the infoomatbout the
information. It helps organize all the resourcedipi@ating in the
Information Grid in hierarchical relationships (&hinvoice
records sitting in database-A logically belong téoller named
Customer sitting on file-system-B, a descriptiontludt customer
is to be found in CRM-application-C, with the ldté@steraction

recorded in email-server-D;” the connections bengpmatically
deduced from XML tags carried by the data.)

The metadata came form different kinds of ontolsg@ntologies
can not only be about a domain (“a defect can bactunal failure
or a possible failure”), but also about tasks (“htmacompute a
possible failure’s probability”), personalizatiotdifferent views

of a defect, from the Legal, Support, Marketing Einance
perspectives”), argumentation (“why the defect datas

collected, why it was modeled in the way it was] arho agrees
to it and who dissents”) and so on. In an InfoforaGrid, you

can browse ontologies, as we will demonstrate, alsd drill

down into individual topics.

The repository also provides services like Eventndgement
(“what to do if the customer is deleted”), BusinBades (“how to
determine if the customer qualifies for a volumescdunt”),
Versioning (“issue a new version of the last ineoieflecting the
volume discount”), Access Control (“who can see ¢hstomer’s
credit card number”) and so on.

The latest generation of the Oracle database naludas the
XML data model, including support of the XML Schestandard
for defining exchange formation. Oracle also inelsida built-in
XML Metadata Repository functionality, supportingveat
management, business rules, versioning, and accegsl and
rights management.

3.2 Semantic Crawlers, Search, and Query
On the Web, search engines deploy crawlers to dethetadata
about HTML pages and index them so that keywordcbea can
be performed across websites. Search Servers praka same
opportunity within a Grid. On the Information Gridemantic
crawlers extract metadata from the assets as theycrawled
(exploiting markup and also employing various hgtics), and
the best ones can induce relationships betweers iterough text
mining techniques. While crawling across messageani emalil
sever, a semantic crawler might deduce that theepiee of the
word complaint, refund or such in an email messad&ates an
unhappy customer; Later, when you query for a GustoName
through a keyword search interface, the SearcheSean color-
code the search results indicating how satisfied disstomer is.
This is the Business Intelligence value of the infation Grid
showing through.

Currently, search engines are poor examples of rs#ma
processing — typically two different users with ggme query will
get the same result, even if one was searchingaforinsect
(cricket) and the other for a game (cricket). Humaan generally
understand which hit is about what, but automatiomt around
search-hit-lists fail due to the high semantic ayuiiy. Ideally,
the search query will be qualified by the user'steat, the data
described by the creator’s context, and the twocheat to give
unambiguous results.

Within an intranet, the crawlers also need to He &brespect and
enforce security, Information Lifecycle Managemé¢hiM) and
privacy policies. The best Search Servers todaybaoensecurity,
the semantic relevance of returned results, andathity to
intelligently present as much contextual informatibat exists.

As information is distributed around the Informaticrid, the
other consideration is Integration. What if, in gide to keyword
search style queries, you also want to perform sjo@tross
different data sources on the grid, or perform aded ‘slice and



dice’ queries a la SQL, or OLAP? The assets inrdarination
Grid are not all relational, so simply using a dirited SQL
engine is not feasible; however, since the assetalbexpressible
as XML, a query language based on XML can be ueefbin
across them. The emerging XQuery standard, combimital
connectivity technology like the J2EE Connectortiecture can
be used to query across joins of, say, documenisrédssed as
XML) and relational data (also expressed as XMLe Hfrength
of XQuery is in that by using the XML data modeteitigently it
can express queries across all these kinds of detather
physically stored in XML or viewed as XML via theférmation
Grid. You can now ask to join Customer Name frormwice
database to an email system, to see how many pkapéesent in
guestions on their invoices, and so on.

3.3 Information Presentation and

Visualization

People process information far more effectively whi is
presented graphically rather than textually — aspbpular saying
goes, a picture is worth a thousand words. Pogarozation and
presentation of information can greatly impact artipalar
decision. Even when information is available, theckl of
arrangement of certain items can lead to uninfordegisions and
lost opportunities.

In the context of vast amounts of information lée information

grid, visualization techniques can help users raeighrough
large data sets, provide concise summaries, andan&un to

interpret items in certain contexts. In Intraneplagations where
the content is very rich, the list (top-10 items page) metaphor
doesn’'t scale very well. Users need to see relstiips,

information in context, and new insights from theitlections.

4. OVERVIEW OF ORACLE
TECHNOLOGY

In this section we briefly summarize the main feasuof the
Oracle database in the context of an informatiad. gr

4.1 XDB Repository

Oracle XDB provides a storage independent, cornitelgpendent,
and programming language independent infrastructarstore
and manage XML data. It delivers new methods forigaing
and querying XML content stored inside the database
introduces and XML repository for managing XML doment
hierarchies [5].

The XDB repository allows content authors to woitedtly with
XML content stored in the database. The majoritythaf tools
used to author XML are now able to access contesigu
protocols like HTTP, FTP, and WebDAV. XDB adds wati
support for these protocols to the database, aligwauthors
direct access to content managed by the XDB repysit

4.2 Search API

Oracle provides a rich full-text search API thahdze used to
build information retrieval applications. Built dop of Oracle’s
extensibility framework, the search API providegdplized text
indexes for search applications like Intranet deamegines, text
warehouses, and catalog applications.

The infrastructure provides a rich query languagespecifying a
wide range of queries. There is also a powerfulofePL/SQL
packages that includes text-mining features likasgifiers and
clustering.

4.3 RDF support

The recent support for RDF builds on the Spatiaiwdek Data
Model (NDM), which is the solution for managing ghes within
the Oracle database. The RDF data model suppaoes tipes of
database objects: model (RDF graph consistingset af triples),
rulebase (set of rules), and rule index (RDF gr&@H)0].

5. PROTOTYPE

In this section we describe a prototype that weltbto
demonstrate the concepts using existing technologyror
demonstration purposes we have used the DBLP Higitary
collection that provides a copy of the data seRDF as well as a
simple ontology in OWL [15].

The GIO prototype was written in Java and leveragiksthe
Oraclel@R2 XML features that were described in the previous
section.

GIO’s architecture consists on several back endgases that
capture data, extract metadata, and creates indal@sy with

other computations that manipulates the RDF dataTée other
aspect of GIO is a servlet that provides searclowsing,

clustering, and visualization features.

There are several ways to include new data sountesGIO. In

case of the DBLP, a copy of the data set in RD&vilable from
the web. Using a SAX loader utility we parse anguyate the
internal schema (this step is described in moraildet the next
section). Other approaches based on crawling inse# into the
database directly or in the file system. Theretaremain indexes
created for XML retrieval and search. The foldgriolustering,
and inference packages provide post-processing@RDF data.
Figure 1 shows the main back end components.

DBLP

SAX loade

Web Folderin¢ '

Clustering '

Other A\
/\
Sources Inferenct
XML Text
idx idx

Figure 1. GIO back end

The GIO servlet provides search (simple and adwjnomtology
browsing, and clustering. For the visualizationtp#nere is a
visualization layer that provides an intermediag@resentation
that later is presented as a tree map in caseusfecior a force



graph for the social network.
components for the web application.

Figure 2 shows thainm
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Figure 2. GIO as a web application

5.1 RDF and OWL in the Database

Typically, RDF data is presented as a single fitth\& root node

of RDF [27]. This node contains a large collectadrdescription

elements. In this case, it was decided to dispbtieecoRDF node,

and treat the content as a set of description na@eas to enable
document level access to the contents of eachiggésorelement.

SAX processing techniques allowed the large RDReartrno be
processed efficiently. Each description element imaerted into
the XML type tablerdf _document_table ).

In order to allow a file / folder metaphor to beedso access the
description elements, a suitable folder hierarctas vgenerated
from the ontology (OWL) associated with RDF dataack
description element was then “foldered” per itsssification
using thedbms_xdb.createResource package.

Oracle XML DB includes a repository that allows temt to be
organized as a set of files and folders. Contertherepository
accessed via a URL, in the same way that conteatredational
table can be accessed via a primary key. Foldetd-des can be
created from SQL and via industry standard prosalch as
HTTP, FTP and WebDAV.

Tools for editing XML and XML schemas have becortendard
for users who have to develop for such databasericen
applications. We see the same trend for users wh@aing to
work and define ontologies for organizations. Wee u
SemanticWorks as an OWL editor that provides thktyko edit
RDF code or to work with figures (a la UML) [16].

5.2 Database and Queries

Now that the content is inside the database, weus&na wide
range of query mechanism, available through SQLretoeve
data. Let's present a few queries using diffeopdrators.

Selections of authors:

select value(auth).getClobVal()

from rdf_document_table, table(xmlsequence(
extract(

object_value,'/rdf:Description/author’,'’xmins:rdf=
"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://example.org/™))) auth

Publications where journal contains Software:
select extractValue (object_value,
'/rdf:Descriptionftitle’,

‘xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-
syntax-ns#" xmins="http://example.org/™)

from rdf_document_table where

contains(object_value,'Software
inpath(/rdf:Description/journal)')>0

The query language is flexible enough to allow sister issue
traditional SQL queries, XPath, full-text searchy any
combination of them.

In terms of ranking there are certain cases whesora by a
structured criteria like date is sufficient likeolrsing books. For
searching we use the built in relevancy ranking tis@s a mix of
traditional information retrieval approach with serheuristics.
The ranking can also be expressed a separate cempon

5.3 Information Access and User Interface

The user interface in current Internet search exggaonsists on a
single search box for basic search and a few didids in the

advanced search mode. In general the user inteidatoed up to

the back end and there is very limited room fot@mszation. In

other words, a search engine allows a user to lsearccertain

fields. This is understandable because the seangine has

control over the page real estate and needs enspgbe for

placing ads.

There has been research done in decoupling antseface from
the back end search engine [6] and lately somedatds like
Open Search is proposed [7] for search resultsisgtion. Our
approach is to decouple the interface and givesusere choices
on how they want to search and see information.

The GIO user interface consists on three viewsctess content.
The first one is to provide browsing of articlesngsclasses from
the ontology. The second view is to use labelgdgs) based on
clusters as an alternative classification schermalll, the search
box provides random access to any item. Figureo8vsta couple
of screenshots. The first one is the home pagdtendecond one
is the query search results
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5.3.1 Browsing

One of the advantages of having some OWL classésidess in
the repository is that we can build a simple metdmanfor
browsing content. The following SQL query retuths top-level
hierarchy (presented as path):

select path from path_view where
under_path(RES,'/home/DBLP/DocumentHierarchy')=1;

Adding levels of hierarchy and presenting the rssidr the web
interface is straightforward as presented in thet dava code
snippet from the JDeveloper IDE (figure 4):

String statementText = "select distinct extractialue”

dpiheehd B ek

" object value,
' Jrdf:Deseription/title! , xnlns: rdf=\"http: //uww, 53, 0rg/ 1999/02/22- rdf-syntax-ns#\"

xmlng: rdfe=\"heop: / /. w3, 0rg/2000 /01 /rdf-schena#\" xulns: do="hoop: £/purl . org/do/elenenta/L A"
xmlns=\"hetp: /fexanple.org/\" | title,

from RDF DOCTIENT TABLE "

where existallode (

object value, ' /rdf:Description/rdf: cype[Brdf: resource=\"heep: //exanple. org/4 " +displayPatht™\ ]!,
'xulng: pdf=\"http: /o, w3, 0rg/ 1999 /02/22-rdf-spntax-na#\" xulns:rdfe=\"hvep: /. w3, 0rg/2000/01 /rdf-sch

" smlng: do=y "Hcep: £/purl ory/do/elenents/L. L/\" xnlns=\"http: /example.org/A"! ) = 17

OracleDriver ora = new Oraclebriver(};

comection = ora. defaultComection();

OracleCallshleStatenent statement = (OracleCallshleStatenent) comection.prepareCall{statenentText)
Statenent. execute |statenentText) ;

ResultSet rs = statement. executeQuery(statenentText| ;

out.println{"<tahle widths\"1005\" cellpaddings2 cellspacing= bordersie<chodys”) ;

while (rs.next ()
{

Figure 4. Query for browsing the ontology

5.3.2 Clustering

Lately there

has been a lot of activity on usingstgring to

improve either search results [20] or as an altar@avay to

discover groups of information [21]. A recent studg user
search experience has found that users do prefeset@lustering
when they are in exploration mode or trying to getoverview
for a topic [17].

In GIO we combine both approaches. There is a ¥@wmost

popular clusters based on publication title usingasation of

traditional approaches like k-means [12]. The sizéont in the

label has a direct mapping to the quality of thestdr. The second
approach is to cluster search results. We useigtitclustering

based on suffix trees, which is more flexible fontextual results
[22].

Finally, there is the ability to present all theusters using an
information visualization metaphor like tree majgection 6.3
describes this technique in more detail.

5.3.3 Advanced search

Like any modern search engine, there is a single dsodefault
search with the option to switch to the advancedentn contrast
with Internet search engines, the advanced modeida® an
interface that allows users to search fields dejpgndn the
availability (or not) of different sources.

As discussed before, at the core of the system mwerful
mechanism to discover and populate metadata with. Xt¥sing
AJAX (Asynchronous JavaScript and XML) as the main
technique, we built a flexible mechanism to seasohirce and
attributes dynamically. The metadata loader corepbmjueries
the database extracting all data source metadath iaex
metadata (for each data source) returning XML. 0$er interface
generator uses thenlHttpRequest  object to populate certain
elements of the user interface along with JavaSand CSS. The
result is a flexible interface that gives usersxiBidity for
advanced search. Figure 5 shows the main compormérise
advanced user interface generation using AJAX.

Advanced U

JavaScript, CSS and
HTML

Ul Generatc

xmlHttpRequet

Metadata Loader

XML
Index Data sourc
metadata metadata
SQL
i B

109

Figure 5. Advanced Ul generation with AJAX

The user selects a data source and automaticalyinterface
displays available attributes for search. Figurgh6ws a search



for DBLP publications from a particular school. &ig 7 presents
a search on a different source (researchers homespavhere
there is no data at the moment. A very importapeesof using
metadata to construct the user interface is that lyave more
control on what you want to search.

Figure 6. Discovery of search attributes in advanaksearch
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Figure 7. AJAX driven interface

5.4 Information Visualization

We are also seeing information retrieval go beykegwvords. A
picture is worth a thousand hit lists, and viswalan techniques
on the information grid are providing pictorial sonaries of
query results.

There are several visualization metaphors availablexplore
large data sets. In the context of browsing, weetdecided to use
tree maps for cluster visualization [11].

In the prototype the tree map cluster visualizatiah read the
configuration in XML as well as the data generatedSQL. This
is very powerful because you use the XML builtéctinology in
Oracle as the main integration point. From theabase

perspective, a server side package queries thestat@eded and
generates on the fly the tree map format spedificednd applet
calls. Figure 8 shows a flat clustering of the DBl&Ra set.
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Figure 8. Visualization of clusters using tree maps

The information visualization layer is independeéndtm the
details of a particular visualization metaphor dlikree maps,
hyperbolic tree, etc.). Since the technology is XbHsed, a
number of visualizations, from Oracle or 3rd pargndors like
Lab Escape [14], can be added to visualize the skatze

5.5 Inference and Social Networks
One of most promising features of a semantic welnisee a
domain of applications connected by concepts ariféoence.

So far we have concentrated mainly in using the PRlata set
and demonstrated the usage of Oracle function&ditynanage
RDF and OWL. An information grid involves more thiaist one
data source. The ability to connect different searand derive
insight is a key part of the process.

Let's say we would like to add more information abo
researchers (like home page, affiliation, etc.ptw application.
Using the researchers names with a combinatioreafistics as
seed to a focus crawler we were able to retrieveLXMcuments
that contain the desired information.

Once the new home page data source was availald&e w
inserted a few of them into the XDB repository gsiirag and
drop via WebDAV. Because GIO is metadata driveneothe
first document about a home page was in the repysitit
indexed the document content and metadata makisgéw data
source available in the advanced user interfacalsti provides
new information for computing inference.

As an example of inference we want to know do diggublic

personal information from a researcher and its adoaetwork

(here as a co-authors). Once the XML documentrdmaesents a
researcher is available in the system, we can énfer some
relationships like authors who are then presenteda asocial
network. This is, of course, a limited implemerdatiof an

inference engine. The idea is to show that you ioguiement

inference using a) RDF support in the database) @ different

inference engine as a component.



Figure 9. Social network visualization

Social networks and small worlds can help not dolyidentify

degrees of separation but also as tools for igtaiice gathering,
design process, and business [25]. In our prototyp want to
show the results of some inference as a social arktws a
mechanism to show “linked” information.

The last part of the inference is to visualisegbeial network of a
researcher (figure 9). Again, using the same in&tiom
visualization framework that we described before Wwave
integrated a social network visualization basedtloa prefuse
toolkit [13].

6. RELATED WORK

There has been interesting work on applications so@port a
number of Semantic Web features. Haystack is system
semistructured data management with an emphasendrusers
[1]. Our approach has a similar perspective on iigw
information and the importance of having a databese core
component. We concentrate more on the back enctmitation
with existing technology. PiggyBank [3] takes soafehe ideas
explored in Haystack and makes them availablewela browser
[3]. There are similarities in the combination ofasch and
categories (or clusters). Their approach is basedpen source
technology where we rely on a single industriabdagnagement
platform. We think that there is a need for clietdsbe more
“semantic aware” but at the same time meta-datdicapion
should also be server based so different applicati@and users)
can take advantage of it. Soogle [24] offers a pevspective on
search and indexing semantic content. It is posgiblreplace or
enhanced the current ranking technique that we pavttyped
with something similar to Soogle.

Magnet [2] and BANKS [23] are examples of systenos f
navigating and browsing large data sets. Our GlOtopype
provides browsing as a central feature of the sysRresentation
of RDF content like in [19] are important aspedisuay semantic
applications. Our work not only provides interfadhat rely on
metadata but also includes other editing tools taat read and
save back to the database RDF/OWL content.

As mentioned in the paper we do believe in meta-daheration.
From the Web Engineering perspective, WEESA is adgo
example for automating the generation process [A&hough

their implementation is focused in the Apache fraor, similar
results should be possible to replicate using tmacl® XML
tools. Automatic generation has not been the fofiise paper at
the moment. Mappings from XML Schema to OWL like thne
proposed in [28] should also be possible to achieveour
architecture.

Integration of information retrieval and semantiebwis a

direction that we share [4]. However, if the infrasture is not in

place, that path is difficult to follow. We havenmentrated at the
moment, in providing with underlying foundation whesuch

techniques can be applied.

The life sciences area is probably the most acthdustrial
participant with semantic technologies. Oracle lhagn very
active in providing the necessary infrastructurer fsuch
applications [8].

7. CONCLUSIONS AND FUTURE WORK

We presented the information grid — a new perspectin

managing semantically rich information. This papasented the
new ideas along with an architecture that can el us build

similar information grid applications. To our knaslige not much
work has been done to integrate semantic web téohies using
existing products.

We have demonstrated the applicability of the ideathe GIO
prototype using the DBLP data set as a domain ebanie
prototype was entirely built using existing teclowes like the
Oracle 1@gR2 database.

Our approach focuses on the usage of existing Xddllstto take
advantage of semantic content that can be expresstd
OWL/RDF. The next step is to provide features agwdises that
can take advantage of semantics like search, diugténference,
and social networks.

From a pragmatic perspective, XML metadata allowsdo add
sophisticated visualization metaphors and new ambres to user
interfaces very easily.

Based on the experience with the DBLP data setlar o work
on other domains. We plan to continue working opliaptions
based on Information Grid that combines XML, seagsid novel
approaches for information presentation. We alsan pko
incorporate some of the ideas presented here at qfar
forthcoming products.
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