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So much data, so little timeSo much data, so little time

� 600,000 bio-medical research papers 
published per year.

� Biological papers are data rich.

� Enormous public data repositories 
allow users to search through this 
data.

�Most of this data is available via the 
Internet.
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How can we control this dataHow can we control this data

� Large, multi-database sites such as 

NCBI and EMBL.

� Good search engines.

� But this requires detailed knowledge 

of what users are looking for.

� Takes a lot of valuable time.
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Intelligent Digital LibrariesIntelligent Digital Libraries

�Use the model of conventional 

library

�Data resides on the Internet 

with links to our digital library

�User profiles and intelligent 

agents to help guide search.
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User ProfilesUser Profiles

� Access log collects information on what 

sites were visited or documents were 

viewed

� The user profile is updated to show this 

history at the end of each session

� The user profiler uses the weka data 

mining program to develop “rules” based 

on this history.
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Generation of User RulesGeneration of User Rules

� XML user profile             data file

� Data files are used by the (weka) data 
mining software

� Classification (J48 etc.) generates 
decision trees which we can convert into 
if-then type statements

� These rules are then used to recommend 
items in the library to the user.
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Semantic Network as a DictionarySemantic Network as a Dictionary

� Biology is a knowledge-based discipline

� Potential problems in representation of data:

– Biological objects rarely have a single function

– Function often depends on a biological state

– Several different names often exist for the same entity.

� Semantic networks can overcome these 

problems and are a common type of machine-

readable dictionaries

Example of Semantic Network:

WordNet: http://www.cogsci.princeton.edu/~wn/
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Semantic Network StructureSemantic Network Structure

� Represented as a Directed Acyclic Graph (DAG).

� Nodes represent a general categorization of a 

concept.

� Concept classes reside at the nodes.

� Each node possibly containing several concept 

classes.

� Links to other concepts represent relationships.

� These links define the semantic neighborhood of 

the concept.
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Our Semantic NetworkOur Semantic Network

� Based on the NLM UMLS Semantic Network

� Semantic Types are nodes that are either a 

biological entity, or a biological event.

– 65 semantic types added.

– 16 types were removed for a total of 183 nodes. 

� Relationships links are either hierarchical (is-a) 

relationships or Associate-with relationships that 

link concepts together.

– 15 new relationships for a total of 69.

� Dictionary terms reside in the concept classes at 

each node.
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Entity TypeEntity Type
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Event TypeEvent Type
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RelationshipsRelationships
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Semantic Network OverviewSemantic Network Overview
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ChallengesChallenges

� How to structure and manage user profiles

� Provide an intelligent interface for 
entering and verifying items

� Facilitate semantic search:
– Searching on relationships

– Broadening and narrowing of keyword search

� Design an update agent

� Build composite page of content.
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Thank You!Thank You!

� Daniel Ngu

� Jeff Stone

�Marc Greenblatt (Medicine)

FOR MORE INFORMATION:

http://www.cs.uvm.edu/~xwu


