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Four Parts:
1. Atlas of Science and Mapping Science exhibit
2. Macroscopes: The Science of Science (Sci2) Tool

3. Interactive Science and Technology Maps
4. S&T Studies that Use Semantic Web Data (VIVO)




FROM ABOVE

Yann Arthus-Bertrand

Atlas of Science

Visualizing What We Know

Find your way

Find collaborators, friends

Take terra bytes of data

Identity trends




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)

Towards Science Mapping Standards (2014)

Exhibit has been shown in 72 venues on four continents. Currently at
- NSE 10th Floor, 4201 Wilson Boulevard, Atlington, VA
- Center of Advanced »pean Studies and Research, Bonn, Germany

- University of Mic Ann Arbor, MI
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Forecasting Large Trends in Science

MAPS OF SCIENCE

Chemistry . -

Today used as a
SCienCC “base map”, Earth Sciences
see later slides

&*-" *\n‘,ﬁ F 4

Richard Klavans & Kevin W. Boyack. 2007. Maps of Science: Forecasting Large Trends in Science
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Chemical Research & Development The Gounci forGhemical
Powers the U.S. Innovation Engine
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mowcer - CHEMICAL INDUSTRY
OPERATING INCOME

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.

Leoewo _ CLICKSTREAM MAP
X OF SCIENCE

Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis M.A. Bettencourt, Ryan Chute, Marko A. Rodriquez
Lyudmila Balakireva. 2( )08. A Clickstream Map of Science.
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Debut of 5% Iteration of the Mapping Science Exhibit at MEDIA X was in 2009 at Wallenberg Hall,
Stanford University, 5




Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months,

12 coaches, 300 m long.

COMMUNICATIONS

Borner, Katy. (March 2011).

Plug-and-Play Macroscopes.

Plug and-Pl ay Communications of the ACM,
Macroscopes JEEKE/NIEZ

. by Katy Borner
W\

Video and paper are at
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http://sci2.cns.iu.edu

OSGi/CIShell powered tool with NWB plugins and
many new scientometrics and visualizations plugins.
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GUESS Network Vis

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.

Atool for
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W Sci Tool
File Preprocessing Modeling Analysis [Visualization | Sci trics  Help
] | GUESS
‘Welcome to the Science of Science Tool (Sci GruPlot

The development of this tool is supported in
| Network Science center and the School of Li|
Indiana University, the National Science Fou{
and 05-0715303, and the James 5. McDonnel
Cyberinfrastructure portal (http:fiscislis.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 derived from t
(http:/inwb.slis.indiana.edu).

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

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

Not registered yet?

Register now

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

Tuterials
Institutes of Health, Bethesda, MD

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

Tutonal #02: Network Science / Information Visualization
Tutonal #03:

Tutorial #04: Tes

Tutonal #05: Geospatial A nd Mapping
Tutonal #06: Topical Ana i apping
Tutonal #07: Tree Analysis and Visualization
Tutonal #08: Network Analysis and Visualization
Tutorial #09 d ¥
Tutonal #10

Tutonal #11: VIVO National Researcher Networking
Tutonal #12: Future Developments

http://sci2.cns.iu.edu
http://sci2.wiki.cns.iu.edu

ization

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

Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical

Individual person and

Larger labs, centers,

All of NSF, all of USA,

Analysis/Profiling | their expertise profiles | universities, research | all of science.
domains, or states

Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of Physics

(When) one individual in 20-years of PNAS | Research

Geospatial Analysis | Career trajectory of one | Mapping a states PNAS Publications

(Where) individual intellectual landscape

Topical Analysis Base knowledge from Knowledge flows in | VxOrd/Topic maps of

(What) which one grant draws. | Chemistry research NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency




Sci? Tool: Algorithms

Preprocessing
Extract Top N% Records
Extract Top N Records
Normalize Text

Slice Table by Line

Extract Top Nodes
Extract Nodes Above or Below Value
Delete Isolates

Extract top Edges

Extract Edges Above or Below Value
Remove Self Loops

Trim by Degree

MST-Pathfinder Network Scaling
Fast Pathfinder Network Scaling

Snowball Sampling (in nodes)
Node Sampling
Edge Sampling

Symmetrize
Dichotomize
Multipattite Joining

Geocoder

Extract ZIP Code

Modeling

Random Graph
Watts-Strogatz

Small World
Barabisi-Albert Scale-Free
TARL

Analysis
Network Analysis Toolkit (NAT)
Unweighted & Undirected

Node Degree

Degree Distribution

K-Nearest Neighbor (Java)
Wiatts-Strogatz Clustering Coefficient
Wiatts Strogatz Clustering Coefficient over K

Diameter

Average Shortest Path
Shortest Path Distribution
Node Betweenness Centrality

Weak Component Clustering
Global Connected Components

Extract K-Core
Annotate K-Coreness

HITS

Weighted & Undirected
Clustering Coefficient
Nearest Neighbor Degree
Strength vs Degree
Degree & Strength
Average Weight vs End-point Degree
Strength Distribution
Weight Distribution
Randomize Weights

Blondel Community Detection

HITS

Unweighted & Directed
Node Indegree
Node Outdegree
Indegree Distribution
Outdegree Distribution

K-Nearest Neighbor
Single Node in-Out Degree Correlations

Dyad Reciprocity
Arc Reciprocity
Adjacency Transitivity

Weak Component Clustering
Strong Component Clustering

Sci? Tool: Algorithms cont.

Extract K-Core

Annotate K-Coreness

HITS

PageRank
Weighted & Directed

HITS

Weighted PageRank

Textual

Burst Detection

Soon:

Visualization
GnuPlot
GUESS

Image Viewer

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)

Fruchterman-Reingold with Annotation
(prefuse beta)

DrL (VxOrd)
Specified (prefuse beta)

Horizontal Bar Graph

Circular Hierarchy

Geo Map (Circle Annotation Style)

Geo Map (Colored-Region Annotation Style)
Science Map (Circle Annotation)

Database support for ISI and NSF data.

Scientometrics

Remove IST Duplicate Records

Remove Rows with Multitudinous Fields
Detect Duplicate Nodes

Update Network by Merging Nodes

Extract Directed Network
Extract Paper Citation Network
Extract Author Paper Network

Extract Co-Occurrence Network

Extract Word Co-Occurrence Network

Extract Co-Author Network

Extract Reference Co-Occurrence
(Bibliographic Coupling) Network

Extract Document Co-Citation Network




Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global

(2-100 records) (101-10,000 records) | (10,000 < records)
Statistical IN==
Analysis/Profiling \

Temporal Analysis
(When)

Geospatial Analysis
(Where)

Topical Analysis

(What)

Network Analysis
(With Whom?) R o S
1 19
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Mapping Indiana’s Intellectual Space

Identify

» Pockets of innovation

> Pathways from ideas to products

$53050.833
s sy > Interplay of industry and academia
5o
/\._/)
- \_//
) j @ Academic
NeoRard) | (@) Industry

'l ( - - Academic vs. Academic
%muuu- e Academic vs. Industry

(\/’\j" Ur‘-w-—-\ \_/ Industry vs. Industry
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Mapping Topic Bursts gt
.mwewmrwlm o. 7 LT

Co-word space of

the top 50 highly
frequent and bursty
words used in the .m«m .
top 10% most 5
highly cited PNAS
publications in

1982-2001, .cm -

Mane & Barner. (2004)
PNAS, 107 (Suppl. 1):
5287-5290.

Color Code
82-85
86 - 89

. 90 - 93

. 04 - 97

- .._1 - ——
sequence circle size ~ burst weight
gene expression cicle color ~ burst onset

rin

color ~ year of max word count

years of 2nd and 3rd burst are given in color 5




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

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

Institutions. Scientometrics. 68(3), pp. 415424

Research questions:

1. Does space still matter
in the Internet age?
2. Does one still have to

®1505- 1,771
©1,772-2,007
© 2,088 - 2,529
@ 2530 - 3,038
@ 3,040 -4,172

study and work at major research
institutions in order to have access to

high quality data and expertise and to produce high

quality research? 10,000 ]
T 1982-1986: 1.94 (R*=91.5%)
1987-1991: 2.11 (R*=93.5%)
—  1992-1996: 2.01 (R?=90.8%)
1997-2001: 2,01 (R*=90.7%

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

1000

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
of information among them.

100

10

log of number of institutions citing each other

Topical Composition and Knowledge Flow Patterns in Chemistry Research for
1974 and 2004
Kevin W. Boyack, Katy Borner, & Richard Klavans (2007)

Chemistry - Biology Interface

1974 e . 2004 Chemistry, Polymer
Physical Chemistry '\”‘(,hum:\tr}, Ralyser Physical (:hun_li.\try\.
? /

D

4 % Chemistry, Chemistry,
Chemist By ) Analvtica ;

C t(:ncl‘illfl(.%rgil pic” /
-

G

() Dislpgy:.

Ecology
Biochemistry T :
) \ Biochemistry
W\
(B \Iurcnliiu; f \.\’urn“iu:
Plant Science | Plant Science
Number of papers by cluster Fraction of papers by cluster Knowledge flows cluster to cluster
40,000 Biology
10,000 Othe: . 2 ST
20,000 ther Chemistry source recipient
J 5000 Biochemistry cited citing,
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RO1 & TTURC Project Information

Mapping Transdisciplinary Tobacco Use Research i — ',,c"*n,z;ry_n:;_s-.: ook
Centers Publications o 5 —? \rrunc ne
. . . . 1004
Compare RO1 investigator based funding with TTURC £ Lo s
. . . =z BT Ll L L R T S
Center awards in terms of number of publications and 60 -3 § ’
. i W =’ \ROI Pubs
evolving co-author networks. T F N # ROl Projecs Yy
= 'a‘ / # TTURC Cenrers \
ZLoss & Barner, forthcoming. 0 Tmé e
Year
Supported by NIH/NCI Contract HHSN261200800812
Longitudinal RO1 Co-Authorship Nerwork TTURC Co-Authorship Nerwork
o s
&

LROT-13 LR0-12 LRO1-18

LROI-14
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEELE Infol”Zs Contest.
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M“lppll:lg the Evolutlon of Co- ‘kuthor slup Networks
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MEDLINE Publication Output by The National Institutes of Health (NIH)
Using Nine Years of EXPORTER Data
Katy Borner, Nianli Ma, Joseph R. Biberstine, Cyberinfrastructure for Network Science Center, SLLS, Indiana University,
Robin M. Wagner, Rediet Berbane, Hong Jiang, Susan E. Ivey, Katrina Pearson and Carl McCabe, Reporting Branch,
Division of Information Services, Office of Research Information Systems, Office of Exctramural Research, Office of the
Director, National Institutes of Health (NIH), Bethesda, MD.
= S —_— Health Professionals
- - ¥ A, ]
Math & Phy: s:cs V=
£ z
B ]
5 g
g
o
a Electrical Engineering 5
2 & Compurer Science \ =2
Social Seences
Mc:]lcﬂl‘<pctla|ﬂcs
P — \R
Biology —~——__—" .P‘
Earth Sciences 2001 - 2003 Humanities
005 W 2001 - 2006
B 2001-2009 | coprigh (c) 2008 Tha Rogents of the Universiy of Califomia

4,736

Circle Area: Paper Count 36,148
2001 - 2009
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OSGi/CIShell Adoption

\é
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A number of other projects recently adopted OSGi and/or CIShell:

> Cytoscape (hitp:/ [ cytoscape.ors) Led by Trey Ideker at the University of California, San Diegois
an open source bioinformatics software platform for visualizing molecular interaction

networks and integrating these interactions with gene expression profiles and other state data
(Shannon et al., 2002).

> Taverna Workbench (bt1p:/ / taverna.ors.nk) Developed by the myGrid team

(http://mygrid.org.uk) led by Carol Goble at the University of Manchester, U.K. is a free

software tool for designing and executing workflows (Hull et al., 20006). Taverna allows users

to integrate many different software tools, including over 30,000 web services.

MAEpiz (bttps:/ [ wikincsa.nive.edu/ display/ MAL ) Home) Managed by Jong Lee at NCSA is an

open-source, extensible software platform which supports seismic risk assessment based on

the Mid-America Earthquake (MAE) Center research.

»  TEXTrend (bitp:/ [ texctrend.ors) Led by George Kampis at E6tvos Lordnd University, Budapest,
Hungary supports natural language processing (NLP), classification/mining, and graph
algorithms for the analysis of business and governmental text corpuses with an inherently
temporal component.

»  DynaNets (hitp:/ [ www.dynanets.ors) Coordinated by Peter M.A. Sloot at the University of
Amsterdam, The Netherlands develops algorithms to study evolving networks.

\%

As the functionality of OSGi-based software frameworks improves and the number and
diversity of dataset and algorithm plugins increases, the capabilities of custom tools will expand.

Interactive S& T Maps




€ Maps of Scisnce - Windows Intemet Explorer F=3 [oh "<
@\J' 2. httpy/fmapofitience.com)/ 2 | 43| X || 49 mapofscience.com L~

File Edit View Favorites Tools Help x @ Corvert = bl\SeFe(l

s Favorites . | gz @8 Suggested Saes » B

s Maps of Science S Page > Safety> Tools~ Wb~
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Paradigm Maps

and SciVal by Elsevi

Interactive World and Science Map of S&T Jobs
Angela Zoss, Michael Connover, Katy Birner (2010)

Visualization of Job Postings

[ Geoaraphic visualization

Postdoc at Harvard Medical School =
Link to Post

Manitobs

E' Canada naa
Visualization of Job Postings

Map of Science

Bankate hewan

Scientific domains are highly
intereonnected. The boundaries between
different domains are often fuzzy. One
way of thinking about the relationships
between domans is to conceptuahize all
Has'®h Proteesionals saentific domains as existing within a

- Chamistry large network of research

Creating a network of saentific research
. . - can bf‘_ acco-‘nulusheddb'i‘ioul ing at
Sauth v soentfic journals and their artices. The
Dansta . ; Nwicd Saaciew | | UCSD Map of Science used hers is the
product of a large study by researchers at
; the University of California San Diego
. 21 Ty using 7.2 million papers and over 16,000
Blotechnclogy + @ separate journals, proceedings, and
ATy senes from Thomson Scientific and Scopus
iy over the five year period from 2001 to
Offsmiout, Mucheriosl, s Oivi Exgivesri s ok Diestves Boclel Bofencss 2005, The res“sarclﬁms used ctations
A . . batween the papers and journals to
: cluster journals into small groups of
highly related journals,

na Dakota

E
E i

RLEnginssing mnd Computer Sclencs -

e

Search for Jobs

Those clusters are represented by 554
individual nodes in the network, The links
between the dusters show that some
clusters are related to other clusters but
are not as bghtly connected as the
search for Jobs journals that make up each duster, Then  —
the dusters are labeled both by the

content area shared by the journals in the
clustar and by tha overarching scientific
domain for that duster (represented by

Hamonikles

Gotgle =,

w8

Go "3'" Copyright © 2008 The Regents of the Linkeeraty of Caldomin - f one of 13 colors).
ol = Maps of science like this one can be used
Search for Jobs | | Bictechnology = to understand many different data sets
Search and how they can be represented by
topic. Here we are looking at the topics

that annaar in inh nactinee fram lsmas inh 2
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MAPSustain

Mapping Sustainability Research

Detail
Canada mgmu Geographic Visualization
'y
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Search by keyword Search

CYBERINFRASTHUCTUR = - —
NETWORK SCIENCE CENTER!IT ‘? i

A ool of Library and Information Science, Indiana University [ i)

Geographic Map May t t [ About
s Canada o . : About /

AB 1]] Anew field of Sustainabiily Science and Engineering is
BC sK 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
Guf of 51 on the planet's natural resources lowards sustainable
frajectories. The field is unified in clear terms by ils
e £ ultimate goals but occupies an interdisciplinary position
M) s amongt
g traditional research fields, spanning both sclence
and engineering and spreading across disciplines as
MA diverse as agriculture, ecology, oceanography, climate
dorth Pacific R studies, economics, a diverse set of social sciences,
Ocean ."xy DE NJ energy and materials and several additional aspects of
Nr‘ engineering, physics, biology, and chemistry. Although
Sustainability Science and engineering is by now widely
.RTL::::: discussed in the scientific and engineering community,
‘Ocean and is beginning to be connected to the political agenda
) for economic and social development, it remains unclear
. I to what extent its many facets are being integrated into a
PR . | global perspective and whether researchers are ulilizing
' . itas a nexus to collaborate across traditional scientific
and engineering fields

Gult of
Calfornia

México

North Pacific e Caribbean

Ocean Mozt mgin

POWCRID BT
Goqk = Please consult the Mapping the Structure and Evolution
i =L i of Sustainability Science workshop web page for further

’ information and detalls
Jto 25 A Jto 30 . Ato3d Web Page Design

¥ Funding Y| Publications 4 Patents

This web site provides an interactive interface o
publication, patent, and funding data on biomass" and

C 4 biofuel research. Visitors are invited to explore what

v Vi m funding Is available in what geospatial regions and in
what 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.




' Data |

Geographic Map

Canada Hudson
Bay,
AB MB
BC 8K -
. G of 5t
¥ 'ﬁl Lawrence
| oy L eSO
o ' E MEL NS
o —
v NH
S
A
Y.yt Y
dorth Pacific v .‘-' Ri
Ocean e
A
North
o Atlantic
Cakformia Ocean
Cubs
PR
-
North Pacific P Caribbean
Ocean MNicar sgua
PFOWLELD BT

Cougle

r.cf’\
3to25 AN
¥ Funding

Map data 2010 Europa Technologies, Nea{ S 107410 | i

.3(030!

¥ Publications

1103‘

/| Patents
L4

Datasets

28 records on “biomass” and

gy from seven different
publication, patent, funding datasets for the years 1901 to
2010

Funding

National Institutes alth (NIH) awards retrieved from
the Schol. db.slis.indiana.edu) at
Indiana U 10. Search query used
was biomass OR biofuel OR “bio mass™ OR "bio fuel” in
the ‘Al Text' field

National Science Foundation (NSF) awards retrieved
frorm the Scholarly Database ( f
at Indiana University on 1172
was biomass OR biofuel OR ™
the ‘Al Text' field

US Department of Agriculture (USDA) awards made
avallable 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
(hitpiisdb.slis.indiana.edu) at Indiana Unive: 0
112052010. Search queryu A OR biofugl
OR "blo mass® OR "bio fuel in the ‘All Text' field

eographic map at state level.

hic Map

South
Dakota

O Spearfuh

Rapid Cay

E Allarce
Scottsbiuf O

Albuquerque

e
ico

ey

POWIRIO BT

Lyoogle

Ne&a ska

Grand sland

Marhattan

Kan’ﬁs

Hutchinson ©

-]
Wichita

Ery
°

Apu

Arnarilo
o

Lawton
Clovis

Wichita Fals

o
Rowwel

Fort Worth @ @ Dallas

Mdand

° _’_&l as pa|

A

310473 A0

Minneapolis ©
o

Lakevile

Rochester O
Swoux Fals
o

o

+

o
Lincoin

St Joseph
Topeka 1 - Kansas City
%o
Lawrerce

MisygJuri

Jopln
o

7 TUQ'“ Faperteviie

ahoma

Fort Smith

Denton
o -]

Morroe
o

o . ot
Tytar Sheveport

E Lé'arr y 'K’

S5 magson | Miwaukee
o o
Dubugue O

Cedar
Des Moines Rapas

1l
Quincy®

£ Cokambea

0 Springheld

Jonesbare [
O [ {F Jucpcs Tenne'&

Arkargas
Pl B
o

VR

wis ; = B
consin r

ame
O Oshkosh

tohi Toronto oy
Michigan s |
- -
os..;n,,.. Hamilton @ b
Larang p
Q Racne o o
@ Detroit uF
Toledoo \C_Ia'.rglnnd
o0

Foit Wayne
o

Rockford -4 = Buffalo
° Chicago o

Autora® oo

Tinkey Park

Pecse ;’*" OAkon o
s % L]
his f"'«'gl'" Pittsburgh

Springteid IndMinapolis| ~ COlumbus

I
B N
Cincinnat Aing

’_Louuswlie

O fledevite

Cape - O

Gerardeau
o

West}
Virginia
Chart ;i

Evarmvile

»

Kentucky Backsbugo  VIrginia
Clarkswik
w'o‘ i Johrmon Cy - © Danvile

[V
AR

Knoxville ©
o

o
£ Memphis . 1irsvile .00
Rome
Birmingham
-]

Alatgma

O Merciall O
Mardparmery

Mississippi

Jacgghh

p Bate@201 0L iTdh S TEERglogies, CHGHR, INEGI - T0agan, @A

.3105‘58.

. 11088

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
CaRfornia Ocean

México

- G temal
North Pacific e C“g:‘:“"
Ocean

Nicoragua

POWCRLD BY

enezuela .

Map data ©2010 Europa Technologies, INEG\'i sdems o |

3t030u; -1to3.

Maps Detail Data About
Canada Hudsan > Florida
Click on one icon to display all records of one type.| MEDLINE
b Be . _ 2002
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




@ Information Bridge: DOE Scientific and Technical Information - - Document #5789929 - Mozilla Firefox
Eile Edit View Higtory Bookmarks Tools Help

2 c 72 | W httpy//waw.osti.gov/bridge/product.biblio.jspPosti_id=5789929 -| 149~ P
£ Most Visited @ Getting Started Latest Headlines

dvuze - w | P Search - f§ What'sHot - ¢ WhatsNew - ¢ Featured - 12 ForYou - 'f Notifications =

MapSustain < | % Information Bridge: DOE Scientifi... x

ERARAARNARRRNR NN ERR AN AN

OIRMIATITOT

DOE - ZF R I 1D G X FAQ - ‘Widget + Site Map
Home « Basic Search « Fielded Search « Alerts » Help O swAre MEE -
Bibliographic Citation
Seefadd Document Dis: 00s Esturn to Search Resuls Beturn to Origingl Search Page Downioad as Endiole

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

Creator/Author  Mullins, J.T
Publication Date 1385 Jan 01 Detailed information on demand
OSTHkdenchees 0on 10: 5709928 via original source site for exploration and study.
Other Number(s) Joumal ID: CODEN: BIBIA
Resource Type Joumnal Aricle
Resource Relation Journal Name: Biotechnol. Bioeng.; (United States), Jounal Volume: 27:3
Research Org Univ. of Florida, Gaineswvlle
Subject 09 BIOMASS FUELS; 32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION; ETHANOL FUELS; BIOSYNTHESIS; MAIZE; ENZYMATIC HYDROLYSIS,
FERMENTATION; PRODUCTIMITY, COST, ENERGY EFFICIENCY, EXPERIMENTAL DATA, WASTE PRODUCT UTILIZATION; ALCOHOL FUELS; BIOCONVERSION,

CEDCAL S CUCMICAL DEACTIOME: DATA: RECAMOOASITIOM: ECCWCIEASY: CLIEL 8 ADACCS: LVDIDOL VRIS IMEADMATIOM: LVEIC: MLIMEDICAL DATA- DL AMTS:
Done

Geographic Map

Canada

Gult of St
Lawrence

Worth Pacific
Ocean

Atlantic
Dcean

Ot op

Search result for “Miscanthus,” a special enetgy
biomass crops for second generation biofuel.

North Pacific Duitemaly Caribbean
Ocean Sea

Noc.ad Bpus

Map dala ©2010 Europa Technologies, INEGES PEFHEH £

.3(04‘ .0to




Detail Data Ab

Science Map

>:Diology

HNIH

$ & il P 2009

Math apdt&si_gs- A "&hffﬂi“ﬂ' = ® LabelFree And Simultan
: 3 - | g '

Bacterial Pathogens And

Mechanism Of Psrp Mediated Adhe
Label-Free And Simultaneous Detection Of Multiple

’A . ’ Bacterial Pathogens And Vinulen

Movel Mechanism Of Uranium Reduction Via

o o
. . AL Scael o ’& Microbial Nangwires
A 7 Ll Brain Researdfijj Nano-Scale hanisms Of Metal(Loid)
]

Rhizostabilization In Deser Mine Tailings

= ® Label-Free And Simulianeous Detection Of Mulliple
e Bacterial Pathogens And Virulen
® Mechanism Of Psrp Mediated Adhesion

7Y o
. . % The Effect Of Inter-Species Interact
: &l Vinlence Of Streptococcus Mutans
Cookstove Replacement For Prevention Of An And
Low Bithweight In Nepal
— Diverse Drug Lead Compounds From Bacteral
CO' rq!i.‘ 1 Tropical Marine Mollusks
& 2 B ; = =
C Copyright @ 2008 The Regents of the University of California Remote Sensing Of Wildfire Smoke Exposures To

0 Assess Health Effects
366 to 3,300 & 867 10 7,853 - . 16 to 671

.

ong On The

x"&

Biolo
Earth Sciences »

® Cookstove Replacement For Prevention Of An And
weight ln Nepal

The science map at 13 top-level scientific disciplines level.

KX > Chemisty

Abou

UsSPTO
2009

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
Gasification Of Qrganic Matenal
® Chitozan And Methed Of Prepanng Chitosan
I cirochemical Bioassay

Infectious Diseases ily Active Xylose Reductase From

55 For The Soklvent-Based Extraction Of
L 2 [ ] Polvhydroxyalkanoates From Biomass
Process For The Solvent-Based Extraction Of
Polyhydroxyalkanoates From Biomass

® Process For The Solvent-Bazed Extraction Of
é& ¢ J Polyhydroxyalkanoates From Biomass

0|

[ ] - L Wit fulat
pyright @ 2008 The Regents of the University of California - T Light Sensing Instrument With Modulated
- Polychromatic Source

B67 1o 7,853 .

b

Method For Pyrifying W
. thesis Of Caprolactam From Lysine
. 16 to 671

366 to 3,300 &

The science map at 554 sub-disciplines level.




Science Map Maps Detail Data Aboi

> Chemistry

. USPTO
ot " @~ Health Professiona 2009
!i_lfs- g .il,l-”mnﬂ‘-r ' | B 3 ® Automated Accelerated Extraction Of Trace
- ; S ~ Elements From Biomass

Biomass Based Michael Addition Compositions

2008

4'_.39 b 8 [Thermal Tolerant Avicelase From

Brain Rassar(. .

3
)
a
-
o
c
-
S
@
o
-
@
o
"
.

Selt Contained Microelectrochemical Bioassay
* . . Platforms And Methods

Highly Active Xylose Redyctase From
Process For The Solvent-Based Extraction Of

’A Polyhydroxyalkanoates From

N,
L
L ]

*.-’A . - Jiomass
|| Biology ® Process For The Solvent-Based Extraction Of
Earth Sciences Polyhydroxyalkangates From Biomas
® Process For The Sobvent-Based Extraction Of
PONTRID 8 Polyhydroxyalkanoates From Bioma:
CO' )3{"‘ Copyright @ 2008 The Regents of the University of California - T f | todylsted

366 to 3,300 A . B67 to ?,053. 16 o BH.

B Math & Physics I Biotechnology B Medical Specialties

Bl Chemistry Ml Earth Sciences I Brain Research
| Computer Science & EE M Biology 1 Health Professionals
| Other Engineering B Infectious Diseases | Social Sciences
Humanities

@ United States Patent: 7364890 - Mozilla Firefox
Eile Edit View Higtory Bookmarks Tools Help

- 2 | @ hitp/ipatftuspto.govinetacgi/nph-Parser?Sectl=PTO1&Se ct? =HITOFF &d=PALL fip=18u=/netahtml/PTO srche - | 129~ Goog P

£ MostVisited P Getting Started = Latest Headlines

dvuze - ! ";'- P Search - §§ What'sHot - X¢ What'sNew - ¢ Featured - L ForYou - 'f MNotifications =

_ | MapSustain x Q United States Patent: 7364890 x Q United States Patent: 7364890 % | % Information Bridge: DOE Scientific ... + -

USPTO PATENT FULL-TEXT AND IMAGE DATABASE

[ Home I Duick leancnﬁM&u_Nm” Help

Bottom

(1)
United States Patent 7,364,890
Ding, etal April 29, 2008

Thermal tolerant avicelase from Acidothermus cellulolyticus
Abstract
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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
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).

» Facilitates research discovery and cross-
disciplinary collaboration.

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

Pacumy and 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
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College of 5 Agent, UF College, College
Dentistry

save as csv|Ciear]

Enabling a National

Comparing Grants of Organizations in University of Florida
i Metwork of Scientists

Number of Grants

Total Number of Grants

You have selected 7 of a mamum 10 organizations 1o compare, (&1

v Flonda Sea Grant =7 [ 44

¥ intemanenal center o7 [l 5

¥ genne snavinam . o 5

¥ Colleoe of Engingen . o - s

¥ couege otacicutr . [N 1°°

museomotny . o7 [N 202

¥ continuing oucavon | -




Home eople Organizations Research Events

University of Florida B

487 public ac acr 54 scientific sub-discipiines B

Chemistry

1-130f554

Sub-Disciplines # ol %
pubs. activity

N
. e}
19 T o
3 b .ﬂ!.f. 4
Brain Researchgs,
\filh, -'mx_ —
Infectious Diseases
& e
1"
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Earth Sciences

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)

Conlon, Mike

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

Co-Author Network (GraphML File

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




Eile Edit View History Bookmarks Tools Help
- A QLR rreps:/Avivo.uf.edufindividual/n25562/n25562.1df Lo |2~ scival

£ MostVisited @ Getting Started 5 Latest Headlines

dvuze - | v |d P Search - (§ What'sHot - iz What's New - § Featured - {@ ForYou
| VIVO Xmiel 1 Places and Spaces :: NIH Workshop ... = | | https:/ivivo.ufl...25562/n25562.rdf x | =

This XML file does not appear to have any style information associated with it. The document tree is shown below.

P

- B¢ Notifications

- <rd: RDF>

= <rdf:Description rdf: about="http/fvivo ufl eduindmvidualin56206">
<rdfs:label rdf: datatype="http /www w3 org/2001/ZMMLSchema#string">Member</rdfs:label>
<rdf:type rdf:resource="http //www w3, org/2002/07/owl#Thing"/>
<rdf:type rdf:resource="http /fmivoweb. orglontology/core#Role"/>
<rdf:type rdfiresource="http /fvivoweb. orgfontology/core#MemberRole"/>
<j.3:roleIn rdf:resource="http /fvivo. ufl eduindmdualin57238">
<j.3:memhberRole Of rdf:resource="http /fvive ufl eduwindmdualn25562"/>
<j.3:startYear rdf: datatype="http/fwrww w3 org/200 1/ XML Schema#g Y ear">1997<4.3: startYear>

<frdf:Description>

- <rdf:Description rdf: about="http /fuivo ufl edwindmidualin78765">
<rdfs:label rdf: datatype="http /fwww w3 org/200 1/ 3MLSchema#string">Member</rdfs:label>
<rdf:type rdf:resource="http {fwww w3 orgl2002/07 owl#Thing"/>
<rdf:type rdf:resource="http /fvivoweb.orglontology/core#R.ole"/>
<rdf:type rdf:resource="http /fvivoweb. org/ontology/core#MemberRole"/>
<j.3:roleIn rdf:resource="http{fvivo ufl eduindividualn52513"/>
<j.3:memherRole Of rdf:resource="http /fvivo ufl edwindmdualn25562"/>
<j.3:startYear rdf: datatype="http//www.w3 org/200 1ML S chema#g Year">1980<f.3: startYear>

</rdf:Desecription>

— <rdf:Description rdf: about="http /fvve ufl edwindmdualin25562">
<j.3:featuredIn rdf:resource="hitp fvivo. ufl edwindmdualn6868" >
<j.3:featuredIn rdf:resource="http ffvve ufl eduwindmndualin3884°/>

Done

Borner, Katy
Data Download Support

General Statigtics

c.;.anumr;l-m;t. | General Statistics
Co-Author Network

Save as Image (PNG file)

Tables

* Publications per year

e (Co-authors

Enabling a National
Network of Scientists

* 36 publication(s) from 2001 to 2010

* 80 co-author(s) from 2001 to 2010




Run Science of Science (Sci2) Tool and load Co-Author Network

Enabling a National
Network of Scientists
% Sci2 Tool

B Console it Data Manager

Please cite as follows:

Scif Team, (2009). Science of Science (5ci?) Tool.In| = Network Analysis Toolkit
Srategies, httpeffsci.shisindiana.edu. The file you have selected can be loaded using one or
9 mare of the following formats, N OdCS. 8 1

Please select the format you would like to try, Edge\ 3()0

Load as...
PrefuseTreeMLValidation
XGMML network format

httpeffcns-trac.shis.indiana.d

Load... was selected.
Doc 2 hshisindianaedufcom

B scheduler

| Setect || Cancel || Details >

Visualize the file using Radial Graph layout.

W% Sci2 Tool

File DataP i ing Analysis Modeling [Visualization | Help

& Console | General

= Temporal
Please cite as follows:

Sei’ Team, (2008), Science of Science (Sci®) Tool. Indiana Geospatial
University and SciTech Strategies, hitplfscislis.indiana.edu,

hML file: CAUsers\User\Desktop\bomer-katy_coauthor-network.graphmlami

Rt g et
Networks GUESS
_EPL_ Radial Tree/Graph (prefuse alpha)

Radial Tree/Graph with Annotation (prefuse beta)|
http:ffens-trac.sfisindiana.eduftrac/owh ikt by

Click on node to focus on it.
Hover over a node to highlight its co-authors.

Code and tutorials are linked from

Enabling a National

VIVO National Level Visualizations =~ oo

Scripps
VIVO

Triple
Store

Cornell

VIVO

Visuali-"

td
Regional ,”’
< “Pag Triple 9
Store \\\
\\
Other
RDF

Linked Open Data

64
1




National Researcher Networking (3 cyberinfrastructure for
Visualization 1.0 B8 'NETWORK SCIENCE CENTER

Britis
Columbia Saskatchewan

Newd. Data T)'PES
<™y Check in the boxes next to the data
Ontario Cubbed :/ types you'd like to see displayed on the
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enabling national
networking of scientists

Second Annual VIVO Conference
August 24-26, 2011
Gaylord National, Washington D.C.

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

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