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The Need for Learning Modules:
Information Visualization Research and Education

Information Visualization (IV) combines aspects of scientific visualization, human-
computer interaction, data mining, imaging, and graphics techniques, etc. to 
transform data that is not inherently spatial (e.g., document collections, network 
traffic logs, customer behavior, etc.) into a visual form. 

Well designed visualizations reduce visual search time, improve understanding of 
complex data sets, reveal relations otherwise not noticed, enable data sets to be 
seen from several perspectives simultaneously, facilitate hypothesis formulation, 
and are effective sources of communication.

There exist a number of excellent textbooks that can be used to teach IV. Several 
come with accompanying web sites containing screen-sized snapshots of user 
interfaces as well as animations and movies. However, there exists no toolkit or 
learning resource that facilitates the exploration, application, evaluation, and 
comparison of algorithms.
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The Need for Learning Modules: 
Desirable Teaching Style

Since Spring 2001, Börner has been teaching the L579 Information Visualization 
course at the School of Library and Information Science at Indiana University. 
The course comprises lecture and lab sections as well as project work. 

Lectures equip students with working knowledge about visual perception principles, 
theoretical approaches to IV design, a variety of existing data mining and 
visualization techniques, algorithms, and systems. 

During lab, students run, discuss, and evaluate different information visualizations 
and gain hands-on experience with diverse IV algorithms. 

In project work, they constructively apply their knowledge to design novel IVs and 
develop skills in critiquing and evaluating visualization techniques.
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The InfoVis Toolkit
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InfoVis Toolkit

The Team

Master Minds/Programmers
Jason Baumgartner, SLIS
Nathan James Deckard, CS
Nihar Sheth, Informatics
Bruce William Herr, CS
Shashikant Penumarthy, CS/SLIS

Graphic Design
Caroline Courtney, Fine Art

Project Start

2001

Algorithm Development and Integration
Nihar Sanghvi, Informatics 
Ning Yu, SLIS
Renee LeBeau, SLIS
Sidharth Thakur, CS 
Sriram Raghuraman, Informatics 
Todd Holloway, CS 
Vivek Agrawal, Summer Intern 
Yuezheng Zhou, CS
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InfoVis Toolkit

Web Site: http://iv.slis.indiana.edu/sw

Jason Baumgartner, Katy Börner, Nathan J. Deckard, Nihar Sheth. An 
XML Toolkit for an Information Visualization Software Repository. 
Poster Compendium, IEEE Information Visualization Conference, pp. 72-
73, 2003.
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InfoVis Toolkit Architecture

ANALYSIS ALGORITHMS 
generate models from parsing other data 
structures and/or processing on the data

LAYOUT ALGORITHMS
run graphical processes on the 
appropriate model

DATA MODEL PERSISTENCE
factory to persist a model to a particular 
data store (i.e. XML format, database)

STANDARD MODEL INTERFACES 
based on Java 2 Swing standard models

CODE INTEGRATION
new algorithms can be easily integrated by 
supporting one or more of the models 
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Framework can run different 
data analysis and IV algorithms 
on a standard set of input data 
formats (tree, matrix, network, 
table, list).

Models from the algorithms 
can be serialized through the 
persistence layer; and it is 
generic enough for plugging in 
various persistence options 
(XML, SQL database, etc).

Based on Model-View-
Controller (MVC) by focusing 
on standard data model 
interfaces for data exchange.
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Demo InfoVis Toolkit
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InfoVis Learning Modules
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InfoVis Learning Modules: Design
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Visualizing

Tree Data

http://iv.slis.indiana.
edu/lm/lm-trees.html
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Student’s Project Results

Visualizing and Evaluation of Tree Data Layouts

Visualizing the structure of IU’s Decision Support System
Visualizing the co-occurences of keywords in DLib Magazine articles. 
Visualization of the Java API
Visualizing the Library of Congress Classification System to retrieve legal materials 
in a library. 

See Handin pages at
http://ella.slis.indiana.edu/~katy/
handin/L579-S04/cgi/handinlogin.cgi

Image by Peter Hook and Rongke Gao
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Validation: 
Teaching InfoVis using the Learning Modules

Time Series 

Analysis &

Visualization

http://iv.slis.indiana.edu
/lm/lm-time-series.html
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Student’s Project Results

Time Series Analysis & Visualization

Using Timesearcher and the Burst Detection Algorithm to Analyze the Stock 
Market from 1925 to 1945
Applying Burst and TimeSearcher to Chat Data
Lab Access Trends
Quest Atlantis Chat Log Data 

See Handin pages at
http://ella.slis.indiana.edu/~katy/handin/L579-S04/cgi/handinlogin.cgi
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Top fifteen most occurring topics from 1944 to 2004 in Timesearcher

Visualizing the Work of the United States Supreme Court Based on Time Data 
and Top Level West Topics
by Peter A. Hook & Rongke Gao

All topics by West Category and Sub-Category grouped 
corresponding to the five chief justices

All topics grouped by West Category and 
Sub-Category grouped over the entire lengths of 
the data set
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Visualizing niches of the blog universe.

Visualizing Niches of the Blog Universe 
BY Mike Tyworth and Elijah Wright
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Discussion

The Learning Modules are currently used in training students to master large scale 
data mining, modeling and visualization projects

L597 Structural Data Mining and Modeling    
Fall 2004 (http://ella.slis.indiana.edu/~katy/L597)

L579 Information Visualization 
Spring 2004 and 2005 (http://ella.slis.indiana.edu/~katy/L579)

Since Fall 2003, the IVR was downloaded from about 50 institutions, organizations 
and companies in US, 14 institutions in Europe and 16 unidentifiable units.

Please consider using them in your classes!
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Future Work

This summer, six data modeling, several data analysis and some new visualization 
algorithms will be integrated into the InfoVis Toolkit. 

Implement programmer-friendly Java API that allows researchers to pipeline data 
between analysis algorithms and visualization tools within and outside the IVR. 

Learning Modules will be updated and expanded.

There will be Tutorials on the InfoVis CyberInfrastructure and associated Learning 
Modules at the 

- InfoVis Conference in London, UK, July 14-16, 2004.
- IEEE Visualization 2004 (Vis04) conference in Austin, Texas. 

SBC Fellows Forum, May 21st, 2004

Acknowledgements

Craig A. Stewart, Stephanie Burks, Mary Papakhian, Anurag Shankar all UITS 
generously made the Research Database Complex available for this project and 
provided very insightful comments and Oracle administration support.


