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v w| Plug-and-Play Macroscopes

While microscopes and telescopes are physical
instruments, macroscopes resemble continuously

changing bundles of software plug-ins. CO MMU Ni%ﬂ IONS

Sharing algorithm components, tools, or novel
interfaces becomes as easy as sharing images on Flickr
or videos on YouTube. Assembling custom tools is as

) O . . Plng-and Play
quick as compiling your custom music collection.

Macroscopes
by Katy Barner

They provide a common standard for

" the design of modular, compatible algorithm and
tool plug-ins

" that can be easily combined into scientific
workflows, and

* packaged as custom tools.

Bérner, Katy. (2011). Plug-and-Play Macroscopes.
Commmunications of the ACM, 54(3), 60-69.

Video is at http://www.scivee.tv/node/27704

Forgot your password?

To recover your sccount password, please visit our password recovery page

Not registered yet?

Register now

Tutorials Katy Borner (2010) Science of Science Research and Tools (12 Tutonials). Reporting Branch, Office of Extramural Research/Office of the Director, Nahonal
Institutes of Health, Bethesda, MD

Scott Weingart,
Biberstine (2010
Science, Indiana Tutonal #01: Science of Science Research

Tutonal #02: Network Science / Information Visualization

Tumn.al#JH C [Sholl}’muled Tools: Network Workbench and Science of Science Tool
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Tutonial #07. Tree Analysis and Visualization . . .
Tutonal #08: Network Analysis and \|suxluahml bl’_fb. / /JZ‘ZZ. C‘”J‘. Y. ed%

e e s el http:/ [ sci2.iki.cns.in.edu

Tutonal #12: Future Developments

Geetha Senthl (2010). Multidisciplinary Nature of Work With Reference to PIs and 1Cs Within a Portfolio. PA Group at NIH

NIH Office of Extramural Research and Katy Bomer (2010) Network Visualizations Using SPIRES Data and the Sci2 Tool. Office of Extramural
Research at NIH




Sci?2 Tool — “Open Code for S&T Assessment”
to run replicable workflows

Joint Co-Authorship Network

OSGi/CIShell powered tool, see http://cishell.org
http://sci2.cns.iu.edu | http://sci2.wiki.cns.iu.edu

‘ =) s gl . o e
."Emn'mu had —_—
O gy e e x H
O 0 Beoter e — ]
o n Ik-ln:::.rh Sci Maps 1 ur 1 W
19 Chemical. Mechanical. & Civil Engimeering

GUESS Network Vis

Horizontal Timeline
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Borner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Duhon, Russell Jackson, Phillips, Patrick, Ma, Nianli, Zoss,
Abngela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and 1 isualizing Scholarly Networks
Using the Scholarly Database and the Network Workbench Tool. Proceedings of ISST 2009: 121h International Conference
on Scientometrics and Informetrics, Rio de Janeiro, Brazil, July 14-17 . 1ol. 2, pp. 619-630.

Timeline Visualization: Example

Project Timeline
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Project ritle

I Area size equals award amount.
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Sci? Tool

W% Scif Tool
File Preprocessing

Sci trics

Help

- |
Welcome to the Science of Science Tool (Sci
The development of this tool is supported in
Network Science center and the School of Li
Indiana University, the National Science Foul
and 05-0713303, and the James 5. McDonnel

Cyberinfrastructure portal (http:f/scislis.ind
The primary investigators are Katy Bomer, In|
SciTech Strategies Inc. The Sci’ tool was dew
J. Duhon, Patrick A. Phillips, Chintan Tank, a|
Cyberinfrastructure Shell (httpsficishell.org)
for Network Science Center (http:ffens.slis.in
Many algorithm plugins were derved from ¢
(http:tinwb.shis.indiana.edu).

Please cite as follows:
Sci® Team, (2009). Science of Science Tool. Ir
| Strategies Inc., http:fiscislis.indiana.edu.
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GUESS

GnuPlot

Radial Tree/Graph (prefuse alpha)

Radial Tree/Graph with Annotation (prefuse beta)
Tree View (prefuse beta)

Tree Map (prefuse beta)

Force Directed with Annotation (prefuse beta)
Reingold with A (prefuse beta)

Drl (VixOrd)
Specified (prefuse beta)

Horizontal Line Graph

Circular Hierarchy

Geo Map (circle annotations)

Geo Map (region colonng annotations)

Irnage Viewer

RefMapper
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Sci2 Tool Adoption

The Sci? Tool is used by NSF, NIH, USDA, and private foundations

° o INg. )/’\
G e LA

. . N O,
Upcoming Tutorial: . HERS e

Sci2: A Tool of Science of Science Research and Practice

Instructor: Dr. Katy Borner, Indiana University

Time/Date: 8:30a-11:30a on Oct 17, 2011

Place: Room I1-555 in NSF's Stafford Place II Conference Center,
4121 Wilson Boulevard, Arlington, Virginia 22230, USA

Audience: This tutorial is designed for researchers, practitioners, program

staff from federal agencies interested to use advanced data
mining algorithms and visualizations in their work and daily
decision making.

Cost: Free. Registration by Oct 10, 2012 required.

Register: Please use http://www.surveymonkey.com/s/MVCSLWW to
register by Oct 10, 2012. NSF will issue visitor badges.
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Communicating and
Analyzing Institutional Data:

VIVO




Enabling a National
Network of Scientists

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

» 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.

« Simplify reporting tasks, e.g., generate __ s
biosketch, department report. - = e

Pacumy ant et

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.

UF | Clinical and Translational
Science Institute

UNIVERSITY of FLORIDA 14




University of Florida

How do you want to compare? Comparing Grants of Organizations in University of Florida s s
: s 3 Enabling a National

by Grants - 0 Network of Scientists

Who do you want to compare?

Search

Records 1-10 of 30 First « Prov Next » Last

Entity Labed Grant  Entity Type
Count
¥ Continuing 562  UF Department, Agent,
Education Hon-Acadernic Departmant,
Department
4| Forida Museum 203  Museum, Agent

of Natural History
Total Number of Grants
¥ Coege of 166  Agent, UF College, College
Agricultural and You have s
Life Sciences

7 of a maximum 10 org

Y| CoBege of 103 Agent, UF College, College .
Engineenng
L
¥ EvelynF.and 64 UF Center, Agent, Conter
Wiliam L.

McKnight Brain
Institute of the

University of Y.
Florida
4
4 international 54 UF Department, Agent,
Center Non-Academic Department, s
Department
4| Florida SeaGrant 44 UF Center, Agent, Center ¥ B

[save 2 v [ciear

Temporal Analysis (When) Temporal visualizations of the number of papers/funding

award at the institution, school, department, and people level -

Home People Organizations Research Events

versity of Florida @
487 publications activity acros
| 554 Sub-Disciplines

4 scientific sub-discipiines B

1-13 01554 First «Pre o+ Las
e Math and F
Sub-Disciplines #ol [ - ,
pubs.  activity _J f'
Pest Management Science  24.2 50 | it
J
arch 19.1 19
131 2
Clinical Cancer Research 12 2
Pain 120 25
12 23
1.1 2
0.9 2 /
— Earth Sciences ——
103 21
10.2 2
Top 280 dscipines sh
g 19

mapped 14.55% of 3,346 publications

Topical Analysis (What) Science map overlays will show where a person, department,
or university publishes most in the world of science. (in work) 16




Conlon, Mike

Associate Director and Chief Operating Officer

Co-Author Network (GraphML File

This may cnly be & smal

person's total work

Interact

Hover over a

Retresh

Sort alphabetica

Enabling a National
Network of Scientists

1Y FArT

point publication

Mike

—

Network Analysis (With Whom?) Who is co-authoring, co-investigating, co-inventing

with whom? What teams are most productive in what projects?
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National Researcher Networking
Visualization 1.0
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Check in the boxes next to the data
types you'd like to see displayed on the
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Terms of U

Geospatial Analysis (Where) Where is what science performed by whom? Science is
global and needs to be studied globally.
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VIVO was recently adopted by USDA as a means to federate and serve
institutional data; to analyze and communicate funding impact.

N

Pubications of Organizasons & People

19

Bernard O'Brien Institute Royal Women's Hospital

Royal Children's Hospital

Bionic Ebr itattuite Murdoch Childrens Institute

Petef MacCallum Cancer Centre CSL
NICTA
St Vincent's Hospital

National Aging Research Institute

Howard Florey Institute

Orygen Research Ce 'L-:"lniversity of Melbourne

Ludwig Institute

. g % Austin Hospital
St Vincent's Tnstitute Brain Research Centre

Mental Health Research 1nstin o

Bio21 Institute entre for Eye Research Australia

National Stroke Research Institute
Victorian College of Pharmacy

2008 collaboration patterns for medical institutions located close to Melbourne University
Source: Web of Science co authorship information. Compiled by Simon Porter
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Max Edges | 400 (slow) (%] Year | ALL YEARS (3] External Authors | No [»] (ED
~

s @ done Node details Department Key
® ® VETERE, DR FRANK Architecture, Building and Planning
e . e A S . - Arts
-_agee .o Inf Systems)
® ® visible connections: Computer Science and Software Engineering
AP UBAN Y At ® OZANNE, A/PROF . Electrical and Elsctronic Engineering
ELIZABETH ANNE
pe = - {Elizabeth ) {Social Work Il General Practice
-------- g S AT 2010-2010 [l Historical and Philosophical Studies
® PEARCE, DR JON . Information Systems

MALCOLM Jon
{iInformation Systems Marketing and Communications

VETERE, DR FRANK Medicine, Dentistry and Health Sciences
nformation Systems) | HARTNELL-YOUMNG, DR . e
isil i - Melb. B o35 School

visible connections: 20 | - 5 ELIZABETH ANNE Il Melbourne Business Schoo

(Elizabeth) (M

. Melbourne Graduate School of Education

s £ ol . Melbourne Medical School
A B Melt Research
= rwinan. ® MECOLES, M5 KAREN RN oo
ILANA Karen r . Melbourne School of Graduate Research
T o i - Nossal Institute for Global Health
® KENNEDY, A/PROF

Paediatrics Royal Children’s Hospital
.Punuhtion Health
- Psychological Sciences

GREGOR EDWARD Gregor

® GIBBS, DR MARTIN ROSS
Martin 1 Rural Health
i) 4 Scholarty Information
® BALBO, DR SANDRINE .Science
HELENE (ir v )
stems) 2 .'Jucw'. Wark
® STERLING, PROF LEON - University of Melbourne Students
canmnirs ; ~

. . Zoology

Co-authorship network for the department of Information Systems
Source: Melbourne Research Windows. Contact Simon Porter simon.porter@unimelb.edu.au
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logistics ’
’ - emergency response ’
incidarit ienpplise : . environmental law
tsunami ] disaster management
. natural disaster - k
A natural hazard ®
) . » community resilience
. A ® J
. 4 4 . Ll
S - ® \ /
[ ] - grid computing

bushfire g :
environmental risk ‘ . ’ S I
” cyclone ‘

earthquake  flood environmental stress

’ Search term @ Researcher

Bimodal network of search terms and researchers extracted from research profile search
results to show the University’s capability in Disaster Management to the Government
Contact: simon.porter@unimelb.edu.au

22




* Colors Indicate Clusters Identified by Algorithm
@
@ Researcher .. Increasing ‘Betweenness Centrality’ (Bridging Effect on Network)
Co-Authorship Co-Participation on Sponsored Project Co-Authorship and Co-Participation on Sponsored Project

P30 Member Collaborations — Sponsored Project Co-Participation and Co-Authorship
Network. Used in successful! P30 funding application. Shows the PlI’s relationships with
various P30 members, conveying that the Pl was not only the formal center of the group

but also the informal center and the person who exhibited the highest betweenness
centrality. Contact: Jeffrey Horon, J.Horon@elsevier.com .

Exploring and Monitoring
S&T Landscapes:

Online Interactive Maps




MAPSustain

Mapping Sustainability Research

dorth Pacific
Ocean

#| Funding

North Pacific
Ocean

: P
Map daa 62010 Europa Technolgees. NEC( 5752 o
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Fl
v
7

Fromyear 1301 = toyear 2009 =

4| Patents
Ll

Detail
Geographic Visualization

Here we have a more traditional view of the records - a
geographic overlay, Feature:

both and state in the

z00m, pan, and dlick for descript

The dataset covers 13,528
records on "biomass" and
"biofuel" research and

technology from seven
different publication,
patent, funding datasets.

http:/ /mapsustain.cns.iu.edu

Search by keyword
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Data
Datasets

The dataset covers 13,528 records on "blomass” and
*biofuel® research and technology from seven different
publication, patent, funding datasets for the years 1901 to
2010

Funding

Mational Institutes of Health (NIH) awards retrieved from
the Scholarly Database (hitp.sdb.slis.indiana.edu) at
Indiana University on 11/2002010. Search query used
was biomass OR biofuel OR "blo mass™ OR "bio fuel” in
the ‘Al Text' field

Mational Science Foundation (NSF) awards retrieved
from the Scholarly Database (hitpisdb slis.indiana.edu)
atIndiana University on 11/20/2010. Search query used
was blomass OR biofuel OR "bio mass® OR "bio fuel in
the "all Text' field

US Department of Agriculture (USDA) awards made
available by a staff member of the Office of Scientific and
Technical Information from the US Department of Energy
(DOE)

Publications

MEDLINE papers by the National Library of Medicine
retrieved from the Scholarly Database
(hitpisdb.slis.indiana.edu) at Indiana University on
11/20/2010. Search query used was biomass OR biofuel
OR "blo mass® OR "bio fuel in the ‘All Text' field

The geographic map at state level.
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Maps Detail Data About

Canada Hugson > Florida

Click on one icon to display all records of one type. ~ MEDLINE
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“Full-text Availability” link. For a journal article, please see the Resource Relation field

Title Enzymatic hydrolysis and fermentation of com for fuel alcohol
Word Cloud | Mors Like This

Creator/Author  Mulling, J.T,
Publication Date 1385 Jan 01 Detailed information on demand
SeTiRaiier; 06T 0: 5769929 via original source site for exploration and study.
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Automated Accelerated Extraction Of Trace
Elements From Biomass
Biomass Bazed Michael Addition Compositions

2008

® Thermal Tolerant Avicelase From
® Chitosan And Method Of Pr
® Process For Pyrolvlic Heat Recovery Enhanced With
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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 cellulolyhicus and, ke many cellulases, the disclosed polypeptde and/or its denvatives may be useful for the conversion of biomass into biofuels and chemicals

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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Showcasing Impact to a Large

and Diverse Audience:
Large-Format Visualizations

Mapping Science Exhibit — 10 Iterations in 10 years

Mapping Science Exhibit at MEDIA X, Wallenberg Hall, Stanford University




CLICKSTREAM MaP
OF SCIENCE

Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis ran Chute, Marko A. Rodrique;
Lyudmila Balakireva. 2008. A Clickstream Map of Science. ;

Chemical Research & Development The Gounci forGhemical
Powers the U.S. Innovation Engine

FEDERAL
GOVERNMENT

$1 Billi "“ $8 Billi
Hnion nion
$5 Billion

INDUSTRY FUNDING

CHEMICAL
INDUSTRY

\

$1B- $1B + $5 Bilion ' $10 Billion »' $40 Billion AR Aoy

CHEMICAL INDUSTRY
OPERATING INCOME

+
600,000

JOBS CREATED

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

Washington, DC. Courtesy of the Council for Chemical Research.




Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months,
12 coaches, 300 m long.

THE PRODUCT SPACE

And the svelution

EXPLORECOM

"The Product Space" by Cesar A. Hildalgo, Bailey Klinger, Albert-Laszlé Barabasi, and Ricardo
Hausmann on prominent, interactive display at the MIT Media Lab.

See also




References

Borner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003).
Visualizing Knowledge Domains. In Blaise Cronin
(Ed.), ARIST, Medford, NJ: Information Today, Volume
37, Chapter 5, pp. 179-255.
http://ivl.slis.indiana.edu/km/pub/2003-bornet-arist.pdf

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).

http://www.pnas.org/content/vol101/suppl 1

Bérner, Katy, Sanyal, Soma and Vespignani, Alessandro
(2007). Network Science. In Blaise Cronin (Ed.), ARIST,
Information Today, Inc., Volume 41, Chapter 12, pp. 537-
607.

http://ivlslis.indiana.edu/km/pub/2007-borner-arist.pdf

Boérner, Katy (2010) Atlas of Science. MIT Press.
http://scimaps.org/atlas

Scharnhorst, Andrea, Bérner, Katy, van den Besselaar,
Peter (2011) Models of Science Dynamics. Springer
Verlag.

e

L S .
.
N Visual Interfaces e
g to Digital Libraries - >
oY -
o .
& L
il

Mapping Knowledge Domains

BRILLIANT DISPLA

Froma jewel dike b, raves Ehae ary diamond 158 delcatel

6t e gensated

42




cyberinfrastructure for
I:—I'WOR CIENCECENTER

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
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