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Studying science by scientific means

Mapping Knowledge Domains

* Borner, Katy, Chen, Chaomei, and
Boyack, Kevin. (2003). Visualizing
Knowledge Domains. In Blaise
Cronin (Ed.), Annual Review of S

L

Information Science & Technology,
Volume 37, Medford, NJ: Information
Today, Inc./ASIST, chapter 5, pp. 179-
255.

»  Shiffrin, Richard M. and Bérner, Katy
(Eds.) (2004). Mapping Knowledge
Domains. Proceedings of the National
Academy of Sciences of the United
States of America, 101(Suppl_1).

» Places & Spaces: Mapping Science
exhibit, soon on display at the National
Research Council, Ottawa, Canada.


http://scimaps.org/

Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of

Co-Authorship Teams
Birner, Dall’Asta, Ke & Vespignani (2005) Complexity, 10(4):58-67.

Research question:

* Is science driven by prolific single experts
or by high-impact co-authorship teams?

Contributions:
* New approach to allocate citational credit.
* Novel weighted graph representation.

 Visualization of the growth of weighted
co-author network.

* Centrality measures to identify author
impact.

line width ~ collsboration weight " L

tine color ~ year of first co-authorship - och Fakata
node color ~ numbar of citations

node size ~ number of papars

* Global statistical analysis of paper
production and citations in correlation
with co-authorship team size over time.

* Local, author-centered entropy measure.




Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions

Birner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weinao. (2006)
Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research

Institutions. Scientometrics. 68(3), pp. 415-426.
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Research questions: ey M
1. Does space still matter —vcairsrgdt
in the Internet age? '
2. Does one still have to ol
study and work at major research
institutions in order to have access to

high quality data and expertise and to produce high
quality research?

3. Does the Internet lead to more global citation
patterns, 1.e., more citation links between papers
produced at geographically distant research
instructions?

3
10

2
10

Contributions:
» Answerto Qs 1+ 2is YES.

» Answer to Qs 3 is NO.

> Novel approach to analyzing the dual role of
institutions as information producers and
consumers and to study and visualize the diffusion Wl - -
of information among them. log of geographic distance

10

log of number of institutions citing each other




Studying large scale social
networks such as Wikipedia

Vizzards 2007 Entry

Second Sight: An Emergent
Mosaic of Wikipedian Activity,
The NewScientist, May 19, 2007

AR

Second sight

Power struggle

How do you keep track of the bubbling
mass of information that is Wikipedia?
This chaatic-looking mosaic is one
attempl to show which topics ane
contained in the online encydopedia,
and those most hotly contested.

It's a mind-bogaling task. About
4 million “Wikipedians™ have made
over 130 million edits, and the English-
language version alone contains
1.7 million articles, Every second a new
edit is made, and every day 2000 new
articles spring up.

To make sense of it all, Bruce Herr
and Todd Holloway of Indiana
University, Bloomington, created
clusters of 300 or so articles that touch
on a related topic, such as a religion or a
famwous person, For each custer they
took one picture frorm the most popular
articke and laid them out in a droular grid.

Atop the grid are celoured dots
showing how often and how recently
each articke has been edited. The langer,
darker dots mean more intense activity.
The list of blitzed artickes reveals the
idinsyneratic pricrities of Wikipedians:
Jesus, Adalf Hitler, Mintendo, Hurricane
Kalrina, Britney Spears and Albert Einstin.

Updating the image in real time
wiould allow Wikipedia's administrators
to spot where arguments are taking
place, Herr suggests. If rival contributaors
are repeatedly changing each other's
entries, for example, a page could be
locked until the mood cools (Jocked
pages at the time of wiiting include
entries on Sheffield Wednesday football
club, Mikhail Gorbachey and pigs).

The mosaic has been commended in
a competition for images that visualise
network dynamics, coinciding with this
week's International Warkshop and
Conference on Metwoik Science
in Bleomingion.

WAW. NP st com

Imaie: Bruce W, Hear and Tadd M, Holloway
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http://viewmorepics.myspace.com/index.cfm?fuseaction=user.viewPicture&friendID=41373347&MyToken=98f7a47b-744c-4274-9845-d94ae15bfe29
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Science Related Wikipedian Activity



113 Years of
Physical Review

Bruce W. Herr II and
Russell Duhon (Data

Mining & Visualization),

Elisha F. Hardy
(Graphic Design),

Shashikant Penumarthy

(Data Preparation) and
Katy Borner (Concept)
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http://ella.slis.indiana.edu/%7Ekaty/
http://viewmorepics.myspace.com/index.cfm?fuseaction=user.viewPicture&friendID=41373347&MyToken=98f7a47b-744c-4274-9845-d94ae15bfe29

An exhibition created for the conference "Mapping Humanity’s Knowledge and
Expertise in the Digital Domain® at the 2005 Meeting of the American Association
of Geographers that is updated regularly with new maps and explainations.

Home Browse Maps Compare & Contrast Maps Connect

Exhibit Purpose and Goals

The Places & TN : Places & Spaces: Mapping
Spaces exhibit has been created to (S AR  ERE Science
demonstrate the power of maps. T w il AR H . LLJ{LH,, ! ] o )

- R WAL 2 : Hf a science exhibit that introduces
An initial theme of this exhibit is to compare and B | { 1 f 0 h 5
contrast first maps of our entire planet with the . people to maps Orf sciences, their
first maps of all of science as we know it : ! rnakers and users.

Come see with your own eyes the extent to which maps can be employed to help make 5 5 Ao
sense of the flood of infarmation we are confronted with and how domain maps can be used /}ﬁj/) “(////(],D‘\'O/\i),'

to locate complex and beautiful information.

This online part of the exhibit provides links to a selected series of maps and their makers 1H1 .
along with detailed explanations of why these maps work, The physical counterpart supports E_)_(hlblt CIJIIjatOI'S. Dl". I<aty
the close inspection of high quality reproductions for display at conferences and education Borner & Ehsha Hardy

centers. It is meant to inspire cross-disciplinary discussion on how to best track and
communicate human activity and scientific progress on a global scale.
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http://scimaps.org/

Illuminated
Diagram Display

W. Bradford Paley,
Kevin W. Boyack,
Richard Kalvans,
and Katy Borner
(2007) Mapping,
[Nluminating, and
Interacting with
Science.

SIGGRAPH 2007,
San Diego, CA.

W, Bradford Pale ¥
Scientific Mapmaker



http://ella.slis.indiana.edu/%7Ekaty/
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GEOGRAPHIC MAP: WHERE SciENCE GETS DONE




Re-implementation of lluminated Diagram Software (in progress)
by Advanced Visualization Lab, Indiana University

Drnives unlimited number of ID screens.

Science World

Cancer
Japan
Touch screen for direct interaction.
A Keyword and name search.
. Selection of canned queries for .,
- interdisciphinary research areas ’

- famous people

- activity patterns, e.g., bursts, trends, etc.

P



http://ella.slis.indiana.edu/%7Ekaty/
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Designing Scholarly Marketplaces

The Cyberinfrastructure for Network
Science Center at IU serves

* Scholarly Database of 18 million
scholarly records,
* Information Visualization Cyberinfrastructure,

* Network Workbench Tool and Community
Wiki,

Birner, Katy, Sanyal, Soma & V espignani, Alessandro. (2007). Network Science. In Cronin, Blaise
(Eds.), Annual Review of Information Science & Technology (V'ol. 41, pp. 537-607), chapter 12,

Medford, NJ: Information Today, Inc./ American Society for Information Science and Technology.


https://sdb.slis.indiana.edu/
http://iv.slis.indiana.edu/
http://nwb.slis.indiana.edu/

vark Scientists
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Network Workbench Marketplace: &2 tms
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Education — Learning Modules, NWB User and Developer Workshops

A Workbench fo
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Custom Fillings

Many scientists use a wery specific subset of algorithms and datasets in their work,
Here, we link to custom fillings designed by different researchers, Descriptions of
custom fillings frequently resemble learning modules providing an easy introduction into
the working styles of different sciences.

Physics

analysis of Large-Scale Metworks by Soma Sanyal,

Biology

Print | Search: | |[Go]

iZustom Fillings / Home Fage

Analysis of Biological M

Scientometrics
Modeling the Co-Ewvolu

Sanyal & kKaty Bdrner.
Map ¥our Bibtes Filel |
Semantic Analysis of 3

Internet Research
Error and Attack Toler

Search Performance o

Others
Data Conversion Servi
Parallel Coordinate Vis
Bruce W, Herr II.
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Huang with students at the Complex System Summer School in Beijing, China
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