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Illuminated Diagram Display on
display at the Smithsonian in DC.
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Science Map: How Scientific Disciplines Relate

Geographic Map: Where Science Gets Done
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Ceographic Map: Where Science Gets Done
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Elinor Ostrom - Nobel Prize in Economic Sciences 2009

Born: 7 August 1933, New York. NY, USA

Affiliation at the time of the award: Indiana Universty, Bloomington, IN, USA,
Arizona State University, Tempe, AZ, USA

Prize MOlIVaLIon: “Tor Ner Snalysis Of SCONOMIC GOVEMANCe, eSpecialy

the commons™

Field: Economic governance

Contribution: Challenged the cor wisdom by d g how
local property can be successfully managed by local commons without any
regulation by central authorites or privatizaton

Science Map: How Scientific Disciplines Relate

Interact

Select any location on the Geographic
Map location (by brushing your finger
over an area on the lectem’s fouch
screen) and fopics studied in that area
will highlight on the Science Map: the
brighter a topic glows, the more papers
on that topic onginated in the selected
area. Conversiely, touching a scientific
area in the Soence Map iluminates
places on the Geographic Map where
that topic is studied. Pecple and fopic
butions support the exploration of
publication output by selected Noble
laureates and particular lines of
research using MEDLINE data from

0017 ¥ O m 44 ’)\ T —a
-

Ingo Gunther's Worldprocessor globe design on display at the Giant Geo Cosmos OLED
Display at the Museum of Emerging Science and Innovation in Tokyo, Japan




Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months 12
coaches, 300 m long Opening was on April 23", 2009 by German Chancellor Merkel

Debut of 5t Iteration of Mapping Science Exhibit at MEDIA X was on May 18, 2009 at
Wallenberg Hall, Stanford University, b




Places & Spaces Digital Display in North Carolina State’s brand new Immersion Theater
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VIVO International Researcher

Network

Enabling a National
Network of Scientists

VIVO: A Semantic Approach to Creating a National Network
of Researchers ( )

« Semantic web application and ontology
editor originally developed at Cornell U.

* Integrates research and scholarship info
from systems of record across

institution(s). = E—
» Facilitates research discovery and cross- ==
disciplinary collaboration. S ﬁ’é
« Simplify reporting tasks, e.g., generate =N
biosketch, department report. s

Funded by $12 million NIH award.

Cornell University: Dean Krafft (Cornell PI), Manolo Bevia, Jim Blake, Nick Cappadona, Brian Caruso, Jon Corson-Rikert, Elly Cramer, Medha Devare,
John Fereira, Brian Lowe, Stella Mitchell, Holly Mistlebauer, Anup Sawant, Christopher Westling, Rebecca Younes. University of Florida: Mike Conlon
(VIVO and UF PI), Cecilia Botero, Kerry Britt, Erin Brooks, Amy Buhler, Ellie Bushhousen, Chris Case, Valrie Davis, Nita Ferree, Chris Haines, Rae Jesano,
Margeaux Johnson, Sara Kreinest, Yang Li, Paula Markes, Sara Russell Gonzalez, Alexander Rockwell, Nancy Schaefer, Michele R. Tennant, George Hack,
Chris Barnes, Narayan Raum, Brenda Stevens, Alicia Turner, Stephen Williams. Indiana University: Katy Borner (IU PI), William Barnett, Shanshan Chen,
Ying Ding, Russell Duhon, Jon Dunn, Micah Linnemeier, Nianli Ma, Robert McDonald, Barbara Ann O'Leary, Mark Price, Yuyin Sun, Alan Walsh, Brian
Wheeler, Angela Zoss. Ponce School of Medicine: Richard Noel (Ponce PI), Ricardo Espada, Damaris Torres. The Scripps Research Institute: Gerald
Joyce (Scripps P1), Greg Dunlap, Catherine Dunn, Brant Kelley, Paula King, Angela Murrell, Barbara Noble, Cary Thomas, Michaeleen

Trimarchi. Washington University, St. Louis: Rakesh Nagarajan (WUSTL PI), Kristi L. Holmes, Sunita B. Koul, Leslie D. McIntosh. Weill Cornell
Medical College: Curtis Cole (Weill PI), Paul Albert, Victor Brodsky, Adam Cheriff, Oscar Cruz, Dan Dickinson, Chris Huang, Itay Klaz, Peter Michelini,
Grace Migliorisi, John Ruffing, Jason Specland, Tru Tran, Jesse Turner, Vinay Varughese.
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Temporal Analysis (When) Temporal visualizations of the number of papers/funding
award at the institution, school, department, and people level i
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Topical Analysis (What) Science map overlays will show where a person, department,
or university publishes most in the world of science. (in work) 15

Conlon, Mike

Associate Director and Chief Operating Officer Enabling a National

Network of Scientists

Co-Author Network (GraphML File

Interact

Network Analysis (With Whom?) Who is co-authoring, co-investigating, co-inventing
with whom? What teams are most productive in what projects? 16




National Researcher Networking (¢ cyberinfrastructure for
Visualization 1.0 s NETWORKSCIENCE CENTER
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Geospatial Analysis (Where) Where is what science performed by whom? Science is
global and needs to be studied globally. 17

Enabling a National
Network of Scientists
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Online Interactive Maps for

Sustainability Research and

NIH

“MAPSustain _

Mapping Sustainability Research

Detail
(7] Canada maurw Geographic Visualization
r|'=|
(]

dorth Pacific
Ocean
PR
s
nnnnnnnnnnn ey e
e 5e
o e e e | L
L
GQUSk Mag daia 82010 Europa Technobgees, HEcls 7% - o
Funding ¥ Publications Y| Patents

Fromyear 1901 - toyear 2009 ~

http:/ /mapsustain.cns.iu.edu

Search by keyword

Search

o S CYBERINFRASTRUCTURE - e
¢ . NETWORK SCIENCE CENTER ’ ’
(% natioe nce, Indiana University " ‘6

Wi g




Geographic Map
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The geographic map at city level.




Canada

Search result for “corn”
Icons have same size‘but represent different #records

Qc

Gulf of St
Lawrence

Atlantic
Gulf.of Ocean

Calfornia
México

- G temal
North Pacific e
Ocean Nicol sgus

POWCRLD BY

Map data ©2010 Europa Technologies, INEG\'i

3 to 30 [];

Caribbean
Sea

-1to3.

enezuela .

iGuyeni |

Canada Hudson
ay

Click on one icon to display all records of one type.
Here publications in the state of Florida.

ac

Guit of 5t
Lawrence

~——pg

" o
Flonda publications
DOE: 1
MEDLINE: 1
p, P — ";_‘ Atlantic
Cabformia Gulf of S
México Ranie
Cubia )
PR
i
Gudtemala Canbbesn
Sea

N ar sQus

Maps
> Florida

MEDLINE
2002

Detail Data About
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Full Text Availability information may be found in the Availability, Publisher, Research Organization, Resource Relation andlor Author (affiliation information) fields andfor via the
“Full-text Availability” link. For a journal article, please see the Resource Relation field

Title E tic hydrotysis and i fion of com for fuel alcohol

Ward Cloud | Mors Like This
Creatorifuthor  Mullins, J.T.
Publication Date 1985 Jan 01
OSTl Identifier OSTIID: 5789929
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Resource Type Joumnal Aricle

Detailed information on demand
via original source site for exploration and study.

Resource Relation Journal Name: Biotechnol. Bioeng.; (United States), Journal Volume: 27:3
Research Org Univ. of Florida, Gaineswvlle
Subject 09 BIOMASS FUELS; 32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION; ETHANOL FUELS; BIOSYNTHESIS; MALZE, ENZYMATIC HYDROLYSIS;
FERMENTATION, PRODUCTIMITY, COST, ENERGY EFFICIENCY, EXPERIMENTAL DATA; WASTE PRODUCT UTILIZATION; ALCOHOL FUELS; BIOCONVERSION;
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The science map at 13 top-level scientific disciplines level.
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(1)
United States Patent 7,364,890
Ding, etal April 29, 2008

Thermal tolerant avicelase from Acidothermus cellulolyticus
Abstract

The nwvention provides a thermal tolerant (thermostable) cellulase, Awlll, that 15 a member of the glycoside hydrolase (GH) famuly. Awlll was 1solated and charactenzed from
Acidothermus cellulolyticus and, kke many cellulases, the disclosed polypeptde andfor its denvatives may be useful for the conversion of biomass into biofuels and chemcals

Inventors Ding; Shi-You (Golden, CO), Adney; William 8. (Golden, CO), Vinzant; Todd B. (Golden, CO), Himmel; Michael E. (Littleton, CO)

Assignee Midy Research Insti (Eansas City, MO)
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A Topic Database of NIH-Funded Grants
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OBESITY, INSULIN RESISTANCE, IGF'S, AND BREAST CANCER RISK IN AFRICAN AMERICANS

The purpose of this study is to better understand how lifestyle factors and their interaction with genetic factors influence a women’s risk of developping breast
cancer. In order to learn more about the causes of breast cancer, we need to compare the lifestyles of people who have breast cancer with those who do not. 600

women are expected to be enrolled.
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Anyone Can Cook

&
Anyone Can Map

Information Visualization MOOC

Overview

This course provides an overview about the state of the art in
information visualization. It teaches the process of producing
effective visualizations that take the needs of users into
account.

Among other topics, the course covers:

« Data analysis algorithms that enable extraction of
patterns and trends in data

* Major temporal, geospatial, topical, and network
visualization techniques

» Discussions of systems that drive research and
development.

Please watch the introduction video to get better acquainted
with the course.
E\.rer\,lhodg.I who registers gains free access to the Schola
e (26 million paper, patent, and grant remrdshand the
(100+ algorithms and tools).

Katy Borner, Ph.D.
Indiana University

ivmooc.cns.iu.edu




The Information Visualization MOOC
ivmooc.cns.iu.edu

o]

Silre oo ey Area (Linear) Students from more than 100 countries

count count

_— 537
.

o 25!

a3 e

1 260

350+ faculty members
#ivmooc

Instructors

Katy Borner — Theory Parts
Instructor, Professor at SLIS

David E. Polley — Hands-on Parts
CNS Staff, Research Assistant with MIS/MLS
Teaches & Tests Sci2 Tool

Scott B. Weingart — Client Work
Assistant Instructor, SLIS PhD student
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Course Schedule

e Session 1 — Workflow design and visualization framework
e Session 2 — “When:” Temporal Data

* Session 3 — “Where:” Geospatial Data

e Session 4 — “What:” Topical Data

Mid-Term

Students work in teams with clients.

e Session 5 - “With Whom:” Trees

* Session 6 — “With Whom:” Networks

* Session 7 — Dynamic Visualizations and Deployment
Final Exam

39

Grading

This et i 10 acknowbedge Sl
David E. Polley

Purs s teiafuly completed Be

Information Visualization HOOC
e Spring of 208

All students are asked to create a
personal profile to support working
in teams.

Final grade is based on Midterm (30%), Final (40%), Client Project (30%).

* Weekly self-assessments are not graded.
* Homework is graded automatically.

* Midterm and Final test materials from theory and hands-on sessions
are graded automatically.

e Client work is peer-reviewed via online forum.

All students that receive more than 80% of all available points get
an official certificate/badge.
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Plug-and-Play Macroscopes

dslnelll o COMMUNICATIONS
SN ““AC M__mv
_'-'_"(F@ Vi on /s _‘.‘"" A

NetworkWorkbench ' OF: B

A Workbench for Network Scientists

- Plug-and-Play
@ISR o © C15/ Powered R ; Macroscopes
- " 1l \by Katy Borner

A\

jcyberinfrastructurs for
NETWORK SCIENCE CENTER

Borner, Katy. (March 2011). Plug-and-Play Macroscopes. Communications of the ACM,
54(3), 60-69. http://www.scivee.tv/node/27704

Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro/Individual
Individual Level
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Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis/Profiling

Individual person and
their expertise profiles

Larger labs, centers,
universities, research
domains, or states

All of NSF, all of USA, all
of science.

Temporal Analysis
(When)

Funding portfolio of
one individual

Mapping topic bursts
in 20 years of PNAS

113 years of physics
research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a state’s
intellectual landscape

PNAS publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NIH’s core competency
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Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global
(1-100 records) (101-10,000 records) | (10,000 < records)
Statistical Individual person and Larger labs, centers, All of NS - 22EEN, all
Analysis/Profiling their expertise profiles | universities, research | of scienc \\_.
domains_or states M
Temporal Analysis Funding portfolio of —pic bursts | 113 years of p
(When) one individual f PNAS research
il S g | -
. . ; - gt i -
Geospatial Analysis | Carcer trajectory of oné—repprsos < || PNAS D
(Where) individual intellectual I _ cﬁw
7 . . \ .,
Topical Analysis ot e Knowledge f ‘ ; 4 ? = 2
(What) - r,_“'s : s. | chemistry research ™= " “U E
Network Analysis NSF e = ijorkof NIH’s : cy
(With Whom?) one|s® ‘..5;:% { —o— P
B n_‘ \.‘ﬁ,} =
.,
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Needs-Driven Workflow Design

DEPLOY
U ' . Validation
k 3 A Interpretation
g
Stakeholders Visually Graphic
el Variable
l data Types
Types and levels of analysis determine I Modify
data, algorithms & parameters, and Overlay reference
deployment TEiE system, add
l I records & links
Select Visualization
visualiz. Types
DataB —)9 —_— type (reference
systems)

READ ANALYZE VISUALIZE
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Needs-Driven Workflow Design

DEPLOY

‘ ' ) Validation

k ) A Interpretation

g

Stakeholders Visually

encode
l data

Types and levels of analysis determine I A

data, algorithms & parameters, and Overlay

deployment

data

!

Select A

visualiz.
Data e —>% — type

READ ANALYZE VISUALIZE

v

v
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Needs-Driven Workflow Design

DEPLOY
‘ . Validation
k ‘)  Aui Interpretation m ! —
,.."- 'O o’ {,:'
Stakeholders Visually L L4 . {
encode s
data v h
Types and levels of analysis determine I i _\
data, algorithms & parameters, and Overlay [ o, ) f_-:'
deployment data L o
Select ,
visualiz. / —
Data _ B —_— type 4 %
READ ANALYZE VISUALIZE A
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Clients

Information Visualization MOOC INDIANA UNIVERSITY

List of Clients

Project Title: Isis: 100 Years

Client Name: Jay Malone

Project goal/scientific or practical value: A visual representation Isis’ contributors and locales over the past 100 years. Isis is
the journal of the History of Science Society. This representation will provide a dynamic picture of how scholarship in the
history of science has shifted over the past century.

Information on dataset{s) to be used Cltanon mformation. author Iocale and mue number for Isis publications.

Relevant publications, websites, etc: http ournals

Conditions under which students can puhllsh resuﬂs and[or add pro}e(t results to their resume: Client would like to approve results.

. b Project Title: e-Xploration
(ey(; I.\ N Client Name: Luiy

Project goal/scientific or practical value: e-Xploration is an agent-based model for the ethnographic observation
and the registry, analysis, and interpretation of social practices in virtual communities for intervention in the development of collaboration
and cooperation. This project will analyze the interactions between subjects and objects in a platform collaborative community called
OYCIB, a project based on e-Xploration (e-crick.net).

Information on dataset(s) to be used: | can provide a data base in .graphml format for the students. The file .graphml contains the
interactions between subjects and objects in a platform collaborative community called OYCIB. In the level of practice, it is not necessary
that students know agent-based models for using the database. But, in another level, for example: the collaborate level for the OYCIB
development, it is necessary to have baslt knowledge in nms or MAS and another competences like PHP and MySQL.

Relevant publications, websites, etc: hitt WWW. e-C

Conditions under which students can publl.'.h resul‘ts and,"or add project results to their resume: If any person or institution use my
dataset or another info about eXploration (e- net, oycib.net), | need to approve the results and appear as co-author.

http://ivmooc.cns.iu.edu/ivmooc clientprojects.html
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Mesothelioma

Diogo Carmo

1982 1987 1992 1997 2002 2007
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DIFFUS I
PERICARDIUN N |
R ——

National Science Foundation Awards to Institutions Conducting “Global Warming” Research from 1979-2009
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B Research

Open Data and Open
Code for Big Science
of Science Studies

B Development

Behind the scenes of
the design and
development of
AcodemyScope

B Videos

B Watch Katy Borner's
8 full presentation from
TEDxBloomington

We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Latest News
EEEEE—— it your money

» where your citations
are: a proposal for a
new funding system
fwebsite accessed
9/05/13)

B Outreach

4 Ses some of the most
= fascinating data
visualizations

in the world,

B Teaching

| Successful WMOOC
will be offered again
= in January of 2014

B Upcoming Events
Katy Bormer attends
PIUG 2013 Northeast
Conference

10143 Katy Bérner presests Mapping
Science Exhibit as WSSF

1015 Ted Polley & Google Team
presens (VNIOOC st EDUCALISE

1022 Kary Barner presens at the
SAELD 15 Years Conference

B Our Products
We work closely with

‘ i B ‘ clients to provide
custom-made data,
visualization, and

software solutions

All papers, maps, tools, talks, press are linked from http://cns.iu.edu

CNS Facebook: http://www.facebook.com/cnscenter

Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience




