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Three Big Questions

m How much will the Semantic Web facilitate
Integrated Web Access

o Web Information Analysis
e Bioinformatics Application - A Scenario

= How do the Semantic Web and Ontologies
relate to one another?
o light-weight v.s. heavy-weight

m | s Peer-to-Peer Technology critical to
building the Distributed Semantic Web?



Why Do We Need Integrated Web Access ?
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Issues in Integrated Web Access
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Experience with Biologists



Genome-scale Modeling of L ow-Dose
Irradiation Responses Using Microarray
Based Gene Networks

Hypotheses. Genes that show similar expression patterns in response
to low-dose irradiation are components of coordinated
expression groups (called synexpression groups) and that
understanding the differential regulation of these synexpression
groups will

m  provide DNA-sequenced-based understanding of the complex
biological processes associated with low-dose radiation and

m identify determinants of radiation dose and genetic susceptibility
to radiation damage.
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Genes that changed
significantly XWrap Composer
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Technical Challenges

m Context-sensitive workflows/interactions
management

m Context-sensitive Service Selection/Routing and
Service Composition

m Context-Sensitive information extraction and
Information filtering

m Mechanisms for complex information
access/analysis/integration




The Semantic Web and Ontologies

> Towards more meaningful
| nternet Systems




Semantic Web Need Ontologies and Tools

m Light-weight Ontology
e CONCepts, atomic types
e ISA hierarchy among concepts
e associations between concepts

m T0o0ols

o There aretoolsto support light-weight ontologies
[ Examples:
— Protege, Stanford
— OntoEdit, Karlsruhe
— UML-Tools, severd
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Complex Ontologies

m Heavy-weight Ontology
o cardinality constraints
o taxonomy of ontological relationships
o ontologies for events, interactions, processes

= Heavy-weight
o Layering/ontological compositions are necessary
[1 self-configuring v.s. pre-defined

o Need toolsto effectively encode domain experts
knowledge
[0 domain-specific semantic axioms/ontological relationships
[0 domain-specific processes/interactions/workflows
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Some Critical Research Challenges

= ‘‘No Method/Language fits all‘‘ different
applications’ need
[ different representation languages often provide their
own underlying reasoning services

[1 arewe creating more problems than we are trying to
solve?

m Ontology development should be aware of

o Mechanisms to accessintegrate several ontologies
[ distributed on the web
[ identified by (XML-) namespaces
o Mechanisms for self-configuring of available ontologies

o Pramatic approaches to engineering efficient, scalable, and
yet easy-to-use systems for managing ontologies
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Peer-to-Peer Technology

for
Building Distributed Semantic Web



L arge-scale Web Info. Sys.

m The Web and its enabling technology

o Search Engine Technology, HTTP, Web Servers/Proxy
Servers

0 Performance
1 Scalability (#access/sec., #users/sec., 24* 7, etc.)
o First and last stops for any surfers

m The Semantic Web
o What are the enabling Technology (77?)

o How to perform a Semantic Search

1 Performance
0 Scalability

e Who are the users?
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What can Peer-to-Peer offer?

m Benefits
o Decentralized Infrastructure
o Inherent Scaling Capability
e Low Lost in Start and Maintenance

= Challenges

o P2P technology is still initsinfancy

[0 P2P File Sharing Systems — A success story
o Efficiency Issues

[1 Service partitioning and lookup

[1 data placement and location

e [rustlssue
[] context, usage, ...
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