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Toward an Information Grid



The Information Grid
� Imagine a web of data
� Readable by machines

� Search, Aggregate, Relate, Transform, Report On, Mine 
Data � automatically

� Comprehensible by humans
� Analyze and Visualize easily

� Scalable 
� Machines are cheap, and the price is dropping
� Network is now faster than disk

� Flexible
� Move data around without breaking the apps



Virtualization and 
Convergence
� Virtualization is a framework 
for dividing up the resources 
of an organization into 
multiple execution 
environments
� Convergence seeks to bring 
together the management of 
all your data assets.
� The Information Grid 
combines the benefits of 
Virtualization and 
Convergence.



Evolution of the Information Grid



Infrastructure, Application and 
Information Grids
� Infrastructure Grid: Provisioning and failover

� Virtualize coupling between processors, storage and running 
programs

� Converge management

� Application Grid: SOA and Business Process Management
� Virtualize coupling between client and server portions of a program
� Converge delivery mechanisms and orchestrate

� Information Grid: Repository, Metadata, Search, Semantic 
Crawlers, Inferencing and Visualization 

� Virtualize coupling between data and applications
� Converge seamless access to all kinds of data



Infrastructure Grid

� Enterprise Manager Grid Control
� Host management
� Performance tuning
� Remote administration
� Monitoring databases, application servers and applications
� Provisioning
� Extensible �



Application Grid

� Service-Oriented Architectures
� IT infrastructure for request-
reply applications
� Application functions are 
modularized and presented as 
services
� Services are loosely coupled
� Interfaces are independent of 
implementation



Why SOA?



Business Process 
Management

� BPEL is emerging as the 
standard for assembling a set 
of discrete services into an 
end-to-end process flow 
� Allows you to port business 
processes stored in one 
system to another by defining 
open standards-based 
interfaces



The Missing Layer
� The flexibility of a Grid cannot be realized

� If application modules are too tightly coupled to 
data

� If the creation or discovery of new kinds of data 
needs continuous UI or application code changes

� If we cannot make more data machine readable
� If we cannot provide seamless access to all kinds 

of data
� If we cannot relate information across different 

sources, or analyze heterogeneous information
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Relating Information

� Search provides random access to data 
across sources

� Taxonomic classification provides dynamic 
categories which can be used to navigate 
better

� Ontologies help describe and relate 
information across sources

� Better Decisions



What we will see
� Load the DBLP ontology and data into the Oracle 

XML DB Repository
� Combine with Search, Clustering and Information 

Visualization for a rich, semantic search
� Dynamic drill down into arbitrary structure across different 

sources and search for values, independent of location
� Focused semantic crawling to extract specific 

information from the web
� Find pages on WWW that discuss DBLP researchers
� Moving metadata on this information into XML DB

� Relating focused crawl information with other DBLP 
data

� Inferencing of Home Pages
� Building and Viewing Social Networks of Researchers



RDF
� A framework for describing and interchanging metadata

� A Resource is anything that can have a URI � e.g. 
http://www.oracle.com/technology/tech/xml/xquery/pdf/xquery10gr2v2.pdf

� A Property is a Resource that has a name e.g. Author, 
Title, Type

� A Statement consists of the combination of a Resource, a 
Property, and a Value 
� e.g. "The Title of 
http://www.oracle.com/technology/tech/xml/xquery/pdf/xquery10gr2v2.pdf

is �XML Query (XQuery)Support in Oracle Database 10g 
Release 2. �" 

<rdf:Description
about='http://www.oracle.com/technology/tech/xml/xquery/pdf/xquery10gr2v2.p
df�> 
<Title> XML Query (XQuery)Support in Oracle Database 10g Release 2 
</Title>
<Author>Sandeepan Banerjee</Author> 
<Home-Page 
rdf:resource='http://www.grandpoohbah.net/Sandeepan' /> </rdf:Description>



Ontologies
� An ontology is a means of capturing knowledge about 

a domain
� Shared understanding
� can be used both by humans and computers

� OWL is a Web Ontology Language
� OWL builds on RDF and adds more vocabulary for 

describing properties and classes
� relations between classes (e.g. disjointness)
� cardinality (e.g. "exactly one")
� Equality
� richer typing of properties
� characteristics of properties (e.g. symmetry)
� enumerated classes

<owl:Class rdf:ID=�Masters Thesis"> 
<rdfs:subClassOf rdf:resource="#Document" /> 
</owl:Class> 

<owl:Class rdf:ID=�PhD Thesis"> 
<rdfs:subClassOf rdf:resource="#Document" /> 
<owl:disjointWith rdf:resource="#Masters Thesis" /> 
</owl:Class> 

<owl:Class rdf:ID=�Student Theses"> 
<owl:unionOf rdf:parseType="Collection"> 
<owl:Class rdf:about="#Masters Thesis" /> 
<owl:Class rdf:about="#PhD Thesis" /> 
</owl:unionOf> 
</owl:Class> 



DBLP
� The DBLP server provides bibliographic information 

on major computer science journals and conference 
proceedings

� Initially the server was focused on Data Base 
systems and Logic Programming, now it is 
gradually being expanded toward other fields of 
computer science, so as to become a Digital 
Bibliography & Library Project

� Started in the 1980s, now 660k articles (Aug 2005)
� http://dblp.uni-trier.de/
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Location Transparency

� Implementation of common protocols creates 
transparency between repositories

� See files via a HTTP-server as Text/HTML
� See a database as a filesystem via WebDAV
� See an application as a RSS feed
� �

� Move data between these repositories without 
breaking applications















Visualization

� A picture is worth a 1,000 words
� In addition to pre-query refinement, enable post-query 

refinement through a visualization of results
� Visual maps display what information is available in your 

documents, and how it is related and organized 

� Quickly assimilate information
� Discovery 

� See patterns, leading causes, interconnections between 
documents, how documents are accessed.









AJAX

� Asynchronous Javascript And XML is a 
development technique for creating interactive 
web applications using a combination of:

� HTML (or XHTML) and CSS for presenting 
information 

� The Document Object Model manipulated 
through Javascript to dynamically display and 
interact with the information presented 

� The XMLHttpRequest object to exchange data 
asynchronously with the web server







What we will see
� Load the DBLP ontology and data into the Oracle 

XML DB Repository
� Combine with Search, Clustering and Information 

Visualization for a rich, semantic search
� Dynamic drill down into arbitrary structure across different 

sources and search for values, independent of location
� Focused semantic crawling to extract specific 

information from the web
� Find pages on WWW that discuss DBLP researchers
� Moving metadata on this information into XML DB

� Relating focused crawl information with other DBLP 
data

� Inferencing of Home Pages
� Building and Viewing Social Networks of Researchers



Inference-Based Retrieval

� The content of Web resources is in most part opaque to 
computers

� Browsers display them and search engines locate words within 
them, but the level of "understanding" of the content is limited. 

� A search engine, for example, might know that a resource 
contained the textual string �Alonso" but not that it was a 
representation of a Person, and that some Persons have home-
pages, where a home-page is an URL that returns HTML.

� By enabling richer representation such as this, RDF makes it 
possible to express queries that go beyond simple text-matching. 





Focused Crawler Configuration





Load Into XML DB Repository
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