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A Grand Challenge

Symposium: AAAS Annual conference 
in February, 2006

Three Important Observations:
1. Scientific progress depends on the diffusion of   

knowledge;
2. Knowledge that may lead to breakthroughs   

frequently resides in distant scientific   
communities; and 

3. Innovation is needed to speed up the diffusion 
of knowledge.



Mapping the Journey

The Vision 

Federated Search

The Challenges

Where We Are

Where We’re Going



The Vision

Help to advance 
scientific progress 
Connect people in 
distant scientific 
communities 
Build a science 
search portal that queries 
10,000 sites at once 



Global Discovery has the same goal as...

Dr. Walter Warnick, Director of the U.S. 
Department of Energy Office of 

Scientific and Technical Information 
(OSTI).

“...the fabled Library of 
Alexandria, namely to make all 

of science available in one 
place. Except in this case the 
place is everywhere at once, 
because anyone in the world 

could access the Global 
Discovery facility.”



Knowledge Diffusion
In Action



What Is Federated Search?

Federated Search is an application or 
service that allows a user to submit a 
search in parallel to multiple, distributed 
information sources and retrieve 
aggregated, ranked and de-duped results.



Federated Search Supports the Vision

Facilitates cross- 
fertilization of ideas by 
searching diverse sources 
Helps accelerate 
discovery by providing 
access to only quality, 
not easily accessible 
content 
Allows research output to 
quickly be made available 
around the globe 



The Challenges

Source selection 
Ranking and 
organizing of results 
Traffic management 
System load 
management 
Finding, building, and 
maintaining connectors 



Source Selection

Match user queries to the best 
available sources automatically 
Prevent overwhelm of having to 
select from among thousands of 
sources 
Profile sources
Maintain history of sources that 
returned best results



Ranking and Organizing of Results

Relevance Ranking

Visualization

Clustering



Traffic Management

Goal is to minimize number of queries 
to sources 
Cache queries and their results 
Provide canned results 
where appropriate 
Throttle search 
requests to content 
providers during their 
peak load 



System Load Management

Need to be able to scale to handle 
more workload 
Distribute computation among 
"nodes" 
Use divide-and-conquer approach
"Cloudify"



Finding, Developing and 
Maintaining Connectors

Develop tools that mine the web for 
new sources
Improve the tools and processes to 
build, test, monitor, and repair 
connectors 
Document the process 
of creating connectors, then... 
Crowd-source their creation and 
maintenance 



Where We Are Now

Divide-and-Conquer 
enables scalability
WorldWideScience.org 
brings together the 
global science 
community
ScienceResearch.com 
advances scalable 
federated search 



Divide and Conquer



WorldWideScience.org

WorldWideScience.org
launched in June 2007



ScienceResearch.com

ScienceResearch.com
Launched

June 15, 2009



Advanced Searching





Where We Are Going

Search sources in any 
language 
Build social network to 
facilitate global dialog 
about the portal and its 
sources 
Build a number of 
science search portals 
and combine them into 
a portal with 10,000 
sources 



Thank You!

Contact me via email:
abe@deepwebtech.com

mailto:abe@deepwebtech.com
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