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Early Maps of the World VERSUS  Early Maps of Science

Physically-based Abstract space

Accuracy is measurable Accuracy 1s difficult

Trade-offs have more to do with granularity Trade-offs indirectly affect accuracy

2-D projections are very accurate at local levels 2-D projections neglect a great deal of data
Centuries of experience Decades of experience

Geo-maps can be a template for other data Science maps can be a template for other data




Mapping Science Exhibit — 10 Iterations in 10 years

The Power of Maps (2005) Science Maps for Economic Decision Makers (2008)

Science Maps for Scholars (2010)

Science Maps as Visual Interfaces to Digital Libraries (2011)
Science Maps for Kids (2012)

Science Forecasts (2013)

How to Lie with Science Maps (2014)
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Exhibit has been shown in 72 venues on four continents. Currently at
- NSE, 10th Floor, 4201 Wilson Boulevard, Arlington, VA
- Center of Advanced European Studies and Research, Bonn, Germany

- University of Michigan, Ann Arbor, MI
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Pl Forecasting Large Trends in Science
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ChemicaI Researc-'h & DEVEIOpment The Gouncil for Ghemical

Research (CCR)

Powers the U.S. Innovation Engine

Macroeconomic iImplications of Public and Prvate RED Investments in Chemical Sciences

FEDERAL
GOVERMMEMT

.
$1 Billion 1 $8 Billion

FEDERAL FUMDING o TAXES
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CHEMICAL INDUSTRY
OPERATING INCOME

,.— 20 fEAF.:S . 600,000

JOBS CREATED

U.5. ECONOMY

Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine.

Washington, DC. Courtesy of the Council for Chemical Research.
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Thig Is the firsl map created from large-
scale, workd-wide, scholary usage data. it
vizualizes the collective fiow of scientists'
movemeants from one joumnal to ancther
other in their online navigation bahawior.
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Debut of 5% Iteration of the Mapping Science Exhibit at MEDIA X was in 2009 at Wallenberg Hall,
Stanford University, A
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Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months,
12 coaches, 300 m long.


http://www.expedition-zukunft.de/�

Interactive S&T Maps



& ]cholarometer

Scholarometer®®™ is a social tool to
facilitate citation analysis and help
evaluate the impact of an author's
publications.

Install the browser extension and start querying and tagging authors!

: Top auth hind
Scholarometer Overview op authors by h index
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hiktpe: ik, by fFufeg

3 noas o - oeply



http://scholarometer.indiana.edu/�

(& Maps of Science - Windows Internet Explorer
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http://mapofscience.com/�

Interactive Maps of Science — Philanthropy

Zoom To Grantmaker Map  cCreate/Edit [CIEULRLLE : Creats/Edit

View State Data: | Select a state..

U.5. Map

stangars | Terrai | Sateie |

World Map
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-. =t "'...--_

Grantmaker/Grant data ©2009 The Foundation Center

Tell us what you think =

About this Map

@ 7,908 Grantmakers @
Q@ 93,091 Recipients Dats
418,565 Grants Wiew

Current Parameters

Geographic Display: State
Grant Indicator: Mone
Thematic Indicator: Mone
Grant Years: 2009, 2008, 2007
Grantmaker Filters: None

Print/Save Map
Copy Map

http://www.philanthropyinsight.org
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Interactive World and Science Map of S&T Jobs
Angela Zoss, Michael Connover, Katy Birner (2010)

Visualization of Job Postings

Postdoc at Harvard Medical School
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Map of Science

Scientific domains are highly
interconnected. The boundaries between
different domains are often fuzzy, One
way of thinking about the relationships
between domains is to conceptualize all
scientific domains as existing within a
large network of research.

Creating a network of scientific research
can be accomplished by looking at
scigntific journals and their articles. The
UCSD Map of Science used here is the
product of a large study by researchers at
the University of California San Diego
using 7.2 million papers and over 16,000
separate journals, proceedings, and
series from Thomson Scientific and Scopus
over the five year period from 2001 to
2005. The researchers used citations
between the papers and journals to
cluster journals into small groups of
highly related journals.

Those clusters are represented by 554
individual nodes in the network, The links
between the clusters show that some
clusters are related to other clusters but
are not as tightly connected as the
journals that make up each cluster. Then
the clusters are labeled both by the
content area shared by the journals in the
cluster and by the overarching scientific
domain for that cluster (represented by
one of 13 colors),

Maps of science like this one can be used
to understand many different data sets
and how they can be represented by
topic. Here we are looking at the topics
that annear in inh nactinne from larne inh

|»

-
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MAPSustain

Mapping Sustainability Research

Detail
Geographic Visualization

Here we have a more traditional view of the records - a

geographic overlay. Featured here are the records that list

NL both a city and state in the United States. Feel free to search,
zoom, pan, and click for descriptions.
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Geographic Map
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About /

A newy field of Sustainabiily Science and Enginesring is
emerging that seeks to understand the fundamental
character of interactions between nature and human
society and to help steer the impact of humanity's needs
on the planet's natural resources towards sustainable
trajectaries. The field is unified in clear terms by its
ultirmate goals but occupies an interdisciplinary positian
among traditional research fields, spanning both science
and endgineering and spreading across disciplines as
diverse as agriculture, ecology, oceanagraphy, climate
studies, economics, a diverse set of social sciences,
enery and materials and several additional aspects of
engineering, physics, hiology, and chemistry. Althaough
Sustainability Science and engineering s by now widely
discussed in the scientific and engineering community,
and is beginning to be connected to the political agenda
for economic and social development, it remaing unclear
towhat extent its many facets are being integrated into a
glohal perspective and whether researchers are utilizing
it a= 3 nexus to collaborate across traditional scientific
and engineering fields.

Please consultthe Mapping the Structure and Evolution
of Sustainahility Science workshop weh page for further
infarmation and details.

Waeah Page Design

This web site pravides an interactive interface to
publication, patent, and funding data on ‘hiomass' and
‘hiofuel' research. Visitors are invited to explare what
funding is available inwhat geospatial regions and in
wwhat areas of science and what publications and patents

Google Map JavaScript API was used to implement both maps with two aggregation layers for each.
The geographic map aggregates to the state level and the city level. The science map has a high

level of aggregation of 13 top-level scientific disciplines and a low level of 554 sub-disciplines.

21



Geographic Map
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The geographic map at state level.



Geographic Map
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Search result for “corn”
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Canada Hudson

Rai

Click on one icon to display all records of one type.
Here publications in the state of Florida.
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Label-Free And Simultaneous Detection Of Multiple
Bactenal Pathogens And “iralen

MWechanism Of Psrp Mediated Adhesion

Label-Free And Simultaneous Detection Of Multiple
Bacterial Pathogens And Virulen

Movel Mechanism Of Uraniurm Reduction Via
Microbial Manowires

Mano-Scale Mechanisms Of Metal(Loid)
Rhizostabilization In Desert Mine Tailings
Label-Free And Simultaneous Detection Of Multiple
Bactenal Pathogens And “iralen

Mechanistm Of Psrp Mediated Adhesion

The Effect Of Inter-Species Interactions On The
YWirnlence Of Streptococcus Mutans

Cookstove Replacernent For Prevention Of Ari And
Lowy Birthweight In Mepal

Diverse Drug Lead Compounds From Bacterial
Syrnbionts In Tropical Marine Mollusks

Rernote Sensing Of Wildfire Srmoke Exposures To
Assess Health Effects

Cookstove Replacement For Prevention Of Arn And
Lowe Birthweight In Mepal
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® Automated Accelerated Extraction Of Trace
Elements From Biomass

® Riomass Based Michael Addition Compositions

2008

® Thermal Tolerant Avicelase From

iChitosan And Method Of Preparing Chitosan

® Process For Pyrolytic Heat Recovery Enhanced YWith
Gasification Of Organic Material

® Chitogsan And Method Of Preparing Chitosan

® Self-Contained Microelectrochemical Binassay
Platforms And hMethods

® Highly Active Xylose Reductase From

® DProcess For The Solvent-Based Extraction Of
Polyhydroxyalkanoates From Biormass

® Process For The Solvent-Based Extraction Of
Paolyhydroxyalkanoates From Biomass

® Process For The Solvent-Based Extraction OFf
Polyhydroxyalkanoates From Biomass

® | ight Sensing Instrument YWith Modulated
Palychrarmatic Source

® flethod For Purifying WWater

® Synthesis Of Caprolactam From Lysine

The science map at 554 sub-disciplines level.
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Tnited States Patent 7,364,390

Ding, etal. April 29, 2008

Thermal tolerant avicelase from Acidothermus cellulolyticus
Abstract

The mvention provides a thenmal tolerant (thermeostable) cellulase, AwllT, that 15 a member of the glycoside hydrolaze (GH) farmly, Awilll was 1solated and charactenzed from
Arnidothermus cellulolyticus and, ke many cellulases, the dizclozsed polypeptide andfor itz denvatives may be useful for the conversion of biomass nto biofiels and chemicals.

Inwventors: Ding; Shi-You (Geolden, CO), Adney; William 8. {Golden, CO), Vinzant; Todd B. (Golden, CO), Himmel; MMichael E. {Littleton, CO)
Assignee: Midwest Research Institute (Eansas City, IO
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The purpose of this study is to better understand how lifestyle factors and their interaction with genetic factors influence a women's fisk of developping breast
cancer, In aorder 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
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S&T Studies Using
Semantic Web Data



Linked Open Data

» Interlinking existing data silos and

» Exposing them as structured data

» Adding new high quality data relevant for S&T studies
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Enabling a National
Metwork of Scientists

VIVO: A Semantic Approach to Creating a National Network
of Researchers (http://vivoweb.org)

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

* Integrates research and scholarship info
from systems of record across
Institution(s). peEm—

- Facilitates research discovery and cross-
disciplinary collaboration.

« Simplify reporting tasks, e.g., generate o f T e
biosketch, department report. - - -

Home Paople Academic Units Events & Seminars Ressarch

. . Faculty and Staff
VIVO is a research-focused discovery tool g in iow fa manage o page

Making Headlines

Thursday, Apr 12010
TO0PM More
Black

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 PIl), Ricardo Espada, Damaris Torres. The Scripps Research Institute: Gerald
Joyce (Scripps PI), Greg Dunlap, Catherine Dunn, Brant Kelley, Paula King, Angela Murrell, Barbara Noble, Cary Thomas, Michaeleen

Trimarchi. Washington University, St. Louis: Rakesh Nagarajan (WUSTL PlI), 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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Enabling a National
Metwork of Scientists

Math & Physics

Circle Area: Value

\k//

lghgcnccs

B Math & Physics

B Chemistry

W Computer Science & EE
" | Other Engineering

Health Prof 10Nnals

| Biotechnology

B Earth Sciences

M Biology

B Infectious Diseases

Brain Research

B Medical Specialties
_ | Brain Research

| Health Professionals
| Social Sciences

.| Humanities

Copyright (c) 2008 The Regents of the University of California

Topical Analysis (What) Science map overlays will show where a person, department,

or university publishes most in the world of science. (in work)

48



_ Co-Investigator
Conlon, Mike ¥ Network

Associate Director and Chief Operating Officer Enabling a National
Network of Scientists

Co-Author Network (GraphML File)

Conlon, Mike

N,

Associate Director and Chief O...

Stewart-W...,

WO profile | Co-author network

5 Publication(z)
12 Co-author(z)
1991 First Publication

2004 Last Publication

Note: This information iz based solely on
publications which have been loaded into
the WVIWO system. This may only be a small

sample of the person's total work. Andersan, Ge. Conlon Mike

2,
k3
E:

Papifve, Carl 1

. Refresh J I Sort alphabetically ‘ I Save as image .

Interact

Hover over any name to see the number of
joint publications and co-authors with Conlon,
Mike.

m ; ] . . — . . '
etwork Analysis (With Whom?) Who is co—authoﬁg, co-investigating, co-inventing

with whom? What teams are most productive in what projects?
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"""" ﬂa’rlsﬂol Enabling a National
networ klm; “ientists Network of Scientists

Networks and Complex Systems Research at Indiana University

This %% instance provides information on networks and complex systems

Faculty and their departments
Publications

e Grants
s Courges

at Indiana University. The site was created in support of a MSF IGERT grant application. A major intent is to cross-ferilize
between research done in the social and behavioral sciences, research in natural sciences such as biology or physics, but also
research an Internet technologies.

The site will be continuously updated to help
o Mew faculty to get in contact with relevant researchers.

Faculty and policy makers to poal teams in response to funding saolicitations.
Faculty to coordinate research effarts — collaborations using existing funding/resources.

Faculty to coordinate teaching.

=tudents identify relevant courses, potential advisars, funding.
Organize the Mon talk series on Metworks and Complex Systems.
o Arrange research meetings for visitors with relevant faculty/students

http://vivo-netsci.cns.iu.edu
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Co-Investigator Network (GraphML File)

Daniels,Michael Joseph

Enabling a National
Network of Scientists

PROFESSOR
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WO profile | Co-investigater network
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27 Co-investigator(s)
2003 First Grant
\y o +
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Interact egend

Hover over any name to see the number of
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Data Download Support
Enabling a National
Network of Scientists

General Statistics
* 306 publication(s) from 2001 to 2010

* 80 co-author(s) from 2001 to 2010
Co-Author Network
Save as Image (.PNG file)

Tables

* Publications per year
* Co-authors


http://vivo-vis.slis.indiana.edu/vivo1/admin/visQuery?uri=http://vivoweb.org/ontology/core/Person72&vis=person_pub_count&render_mode=data�
http://vivo-vis.slis.indiana.edu/vivo1/admin/visQuery?uri=http://vivoweb.org/ontology/core/Person72&vis=coauthorship&vis_mode=sparkline&render_mode=data�
http://vivo-vis.slis.indiana.edu/vivo1/admin/visQuery?vis=person_level&render_mode=data&uri=http://vivoweb.org/ontology/core/Person72�
http://vivo-vis.slis.indiana.edu/vivo1/admin/visQuery?uri=http://vivoweb.org/ontology/core/Person72&vis=person_pub_count&render_mode=data�
http://vivo-vis.slis.indiana.edu/vivo1/admin/visQuery?vis=person_level&render_mode=data&vis_mode=coauthors&uri=http://vivoweb.org/ontology/core/Person72�

COMMUNICATIONS

ACM.ORG JOIN ACM @ ABOUT COMMUHICATIH
Video and paper at
A C M TRUSTED INSIGHTS FOR COMPUTING'S LEADING PROFESSIONALS http:/ /WWW.SCiVCC.tV/ﬂOde/27704

Blogs Opinion Browse by Subject Magazine Archive Careers ACM Reso

CURRENT ISSUE # hARCH 2011

Fumbling the Future

Computer and
Information Science
and Engineering:
Cme Discipline,

IMany Specialties
\ s i B.Y.0UC01,342
: Times and Countin
CONTRIBUTED | COMMUNICATIONS OF THEACM | MARCH 2011 — 2
Plug-and-Play Macroscopes TABL .
: : d , ; 2 — DIGIT)| R
Scientists can use frameworks to create macroscopes with little help from CS. DG R

by Katy Borner PASTES

lN\S',)

9

NAT/o,
%

P repsS

o

s oy
[e)
A

P reps®

VIVO Research Networking
http:/ /vivoweb.org

Network Workbench Tool & Community Wiki
http://nwb.cns.iu.edu

Science of Science (Sci?) Tool
http://sci2.cns.iu.edu

Epidemics Cyberinfrastructure
http:/ /epic.cns.iu.edu
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