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1. Science/Economy/STEM is Global and needs to be understood globally
(but optimized locally).

2.  STEM is Evolving Dynamically and has to be studied using dynamically
evolving (not static) datasets and complex systems approaches.

3. Open Data (also teaching materials) and Open Code empowers many
to help increase our understanding of what works and why.




Illuminated
Diagram Display

W. Bradford Paley,
Kevin W. Boyack,
Richard Kalvans, and
Katy Birner (2007)
Mapping,
Liluminating, and
Interacting with
Science.
SIGGRAPH 2007,
San Diego, CA.
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(1) Science/Economy/STEM is Global

Nanotechnology

This overlay sho e distribution

thin the para-

digms of science. The majority of
current work in nanotechnology
takes place

nology is being applied in the
logical and medic iences, at the
right.

Nanotechnology
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Re-implementation of Illuminated Diagram Software
by Advanced Visualization Lab, Indiana University

Drives unlimited number of IID screens.

Science World
——) —l-..__

Touch screen for direct interaction.
Keyword and name search.
Selection of canned queries for

- interdisciplinary research areas

- famous people

- activity patterns, e.g., bursts, trends, etc.
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Mapping Science Exhibit — 10 Iterations in 10 years

]

Science Maps for Science Policy Makers (2009)

Science Maps for Scholars (2010)

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

Science Forecasts (2013)

Telling Lies With Science Maps (2014)

bit has been shown in 72 venues on four continents. Currently at
- NSE, 10th Floor, 4201 Wilson Boulevard, Atlington, VA
- Wallenberg Hall, Stanford University
- Center of Advanced European Studies and Research, Bonn, Germany

- Science Train, Germany.
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Debut of 5% Iteration of Mapping Science Exhibit at MEDIA X was on May 18, 2009 at Wallenberg Hall,
Stanford University, )

NEWS FEATURE
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Meltdown modelling

Could agent-based computer models prevent another financial crisis? Mark Buchanan reports.

Self amplifying downward spiral | ‘systemic’ meltdown with intertwined breakdowns |
‘war room’ analyses | market wind tunnel | power market test bed |
Regulators feel duty—bound to adhere to generally accepted and well-vetted techniques

“... while any new technical device or medical drug has extensive testing for efficiency, reliability and safety before it
ever hits the market, we still implement new economic measures without any prior testing.” Dirk Helbing




f O } Monitor and Analyze/Visualize STEM in Real Time
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Design a ‘STEM Wind Tunnel’ or ‘STEM Knowledge Collider’

That empowers anybody to see what new
» Research results

» Policy decisions

» 'Teaching material

» Jobs exist

Together with

» Bursts of activity

» Evolving communities of research/practice
» Positive/negative feedback cycles

Ideally,
» what-if scenarios could be modeled.

Interactive Maps of Science — NIH Funding
Google maps with charts and tables
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CLICKSTREAM MaP
OF SCIENCE

A Clickstream Map of Science —Bollen, Johan, Herbert Van de Sompel, Aric Hagberg,
Luis M.A. Bettencourt, Ryan Chute, Marko A. Rodriquez, Lyudmila Balakireva - 2008

Interactive Maps of Science — Philanthropy

1 Zoom To Grantmaker Map = create/Edit  [KEGEUIREN] sate/Edit [

v | Standard I Terrain Satellite |

U.S. Map World Map ) g

View State Data: | Selectasta

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

PrintiSave Map
Copy Map

Gulf of
Mexico Q
Cuba
EERED Bvl Q
ougie e
’8 oaa
5 5ra = g oundation

http://www.philanthropyinsight.org




Chemical Research & Development

Powers the U.S. Innovation Engine

INVESTMENT IN CHEMICAL SCIENCE R&D

FEDERAL
GOVERMNMENT

-

Al

$8 Billion

TAKES

$1 Billion

FEDERAL FUNDING

$5 Billion

INDUSTRY FUNDING

CHEMICAL
INDUSTRY

A\

$1B- $1B + $5Bilion

|—4.svn5-| |—m| \'EARS—Q,.-I S YEARS—

U.5. ECONOMY

The Council for Chemical
Hesearch (CCR)

cdrnl F‘ﬂq\ll\_l““l PN
atments on LS. F .
and global competivEness MIcuUgh
N8 commissined 5-ysar two phase

Cloar tarms:

The chesion alicrs that an inpul of
£18 i federal irestmant, hireged
by $5B IndusTy investment, brings

sy by ganeraing apErsimasty
00,000 jobs, along Wit 3. eum of
BHH I taxas, Addbonal datals, aio
reparted in the COR studes. ans
et 11 e g (o U i, This
shows the b RRD

i itpd CHEMICAL INDUSTRY
SRRl OPERATING INCOME

P 20 YEARS ———————
TIMELINE FROM CONCEPTION
TO COMMERCIALIZATION

Imuestment in basic msaanh;

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

Washington, DC. Courtesy of the Council for Chemical Research - 2009 9

Mapping S&T Job Market Data in Real Time — GeoMap
Angela Zoss, Michael Conover

Data

Visualization of Job Postings

Thousands of full-
text, location-
specific, time
stamped job
postings from

Nature Jobs and

Science Careers
RSS feeds. The
posts have been
parsed and stored

in a relational
MySQL database.

Geographic Visualization

Here we have & more tradibonal wew of 1o0b
postngs - & gEographic overlay, Featurad

search, 200, pan, and dik on job
5 5.

search for Jobs Search |

Jobs have been
geolocated on a

Google map.




Visualization of Job Postings

[Map of Science] [ Geographic]

]
Canada MA
.
Manitoba o Bininformatics Post Doc 4962 :l
o Postdoctoral Research fellow 4964
o Postdoe at Harvard Medical School 5033
Baskatchewan o Director Physical Biochemistry 5038
o Postdoctoral Fellowship in Biomedical Optics
S046
3 o Research Scientist Engineer Data Mining and
Ontario Disease Modeling 5054
Winahed o Postdoctoral Fellowship in Gastrointestinal
@ Regulstion of Metabolic Function S067
" o Experienced Q& Wanted 5144
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C. br P Mobile,  GeoTgia
J& ~ Arigne g, LLouisiana Map data 2004 Sadale, Tele Atlas, INEG - Te g e

Scarch for Jobs I

Scarch |

Postdoc at Harvard Medical School —
Link to Post

Harvard Medical School, Massachusetts
General Hospital, Gastrointestinal Unit,
Une Fost-doctaral Position Available

We are now looking for an additional
post-doctoral fellow who wants to
study in the area of cellular and
molecular mechanisms during the
development of inflammatory bowel
disease {ulcerative colitis and
Crohn&€™s disease). The successful
candidate will be involved in studies on
physiological functions of key molecules
(including Toll-like receptars and tumor
necrosis factor receptors) in colonic
epithelial cells/microbial interactions.

Candidates need to have MD, PhD,
MD/PhD, or equivalent degree(s) with
research training in the field of
immunology, pathology, microbiology,
biochemistry, and/or malecular biology.
Actual starting date will be July or
August 2009, An initial appointment will
be for 2 years, but the term can be
extended depending on the research
accomplishment, Salary will be
competitive and commensurate with
experience.

Massachusetts General Hospital is the
third oldest general hospital in the
United States and the oldest and
largest haospital in Mew England. The

=

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

]ournals proceedings,

and series from

Thomson Scientific
and Scopus over the
five year period from

2001 to 2005.

Jobs were associated

Visualization of Job Postings

Mapping S&T Job Market Data in Real Time — SciMap
Angela Zoss, Michael Conover

Map of Science

ik Enginasning snd Computer Sclence -

'Co:»glc

Ciemical, Mechenice, end Civil Enginesring

Biatschnaagy

Copimight @ 3008 The Regents of the University of Cakiormes -

@ o

Infectios Dissases

Hasth Prefessionals

ut the relationships
betwesn doma o concoptualizn all
saentihc doms tng within 3
large netwark of research.

way af I:hlnk-nu &

Creating a network of scentific research
can by accomplishied by looking at
scientic journals and thair amcles The
UCSD Map of Scienca uge

{ | product of a large study by

uru.-u-. at

ag0
vz and aver 16,000
separate journals, proceedings, and.
series from Thomson Scendfic and Scopus
owir the five yoar fra
2005, The researchers
between the papers a
clustar journals into small gm||n< of
nghly related journats.

Boolal Bolenoes

s in the ne'(wc's The links
betwesn the dustors At some
dusters are related r chesters but
are nat as Gghtly cos
journals that make
the clusters are labeled bot
content arda shared by the
duster and by the overar
domain for that cluster
one of 13 colors).

Murinnlise

Search for Jobs |

Senrch

with nodes in the Map
of Science by way of
keyword extraction.

Biotechnglogy

LI Maps of soence hke this one can be used
to understand many different data sets

and haw thay can be represented by

topic. Here we are looking at the topics

that Snnase in inh rastinae from larms inh




Visualization of Job Postings

Map of Science | | Geographic]

Hasglih Profeszlonalz
. Chemistry

Medical Spaclsities

e

Braln Ressarch

nd Computer Sclence -
Bletechnclogy - g

" " Infectious Diseases

embcel, Wechenlesl, snd Civll Enginesring Booial Boisiies

¥ o W Hurnantifes

FOMERED EY

Coogle

" |Health Professionals: 267 posts |«

Copyright & 2008 The Regents of the University of Californis - Terms of Lse

Search for Jobs |educati0n

Search

Any Category
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Program Coordinator wildlife =
Conservation California
Link to Post

The wildlife Conservation-California
Program Coordinator position requires an
energetic, engaging, organized,
self-starter, This position requires a
bilingual/bicultural individual with the
ckills to motivate, and involve
stakeholders, decision makers and the
general public in the conservation of
marine wildlife.

WILDCOASTSE™s Wildlife Conservation
Prograrm seeks to engage broad
audiences and motivate them to take
action to preserve maring ecosystems
and wildlife in California. The
S€eDefiende el Mardelll Campaign
addresses owverfishing and promotes the
establishment of marine protected areas
in California by building grassroots
comrmunity support among Latinos,
through letter-writing campaigns, media
and community events. The campaign
also seeks to raise awareness in
Spanish and English in the San Diego
Bay region about endangered wildlife
conservation.

Responsibilities:

Schedule and execute program

outreach activities and events.

Assist with communications and

coalition building.

act as resource and lisison to partners. =)

£ o . (3) Open Data and Open Code
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Studying Individual, Local, and Global STEM Flows and Activity Patterns

Design comprehensive databases that capture relevant data and
cyberinfrastructures that can be used to make sense of this data(stream).

STEM studies can be conducted at different levels:

> local (individual),

> meso (local, e.g., one institute, one funding agency), or

> global level (all of science or world wide).

Using

Statistical Analysis/Profiling
Temporal Analysis (When)
Geospatial Analysis (Where)
Topical Analysis (What)
Network Analysis (With Whom?)

Y V

V V VY




Type of Analysis vs. Scale of 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 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 | Topic maps of NIH
(What) which one grant draws. | Chemistry research funding

Network Analysis NSF Co-PI network of | Co-author network NSF’s core competency
(With Whom?) one individual

Type of Analysis vs. Scale of Level of Analysis

Micro/Individual Meso/Local Macro/Global

(1-100 records) (101-10,000 records) | (10,000 < records)

Statistical
Analysis/Profiling

Temporal Analysis
(When)

Geospatial Analysis . it L —‘
(Where) P ('ﬁ-aﬂ’

] Ty
Topical Analysis | A ’}rkfk
(What) = La2e = i Ay <
Network Analysis e :
(With Whom?) % %n g
B .‘; - . “?&_‘ et -
A




ClI for a Science of Science Studies

by Scholarly Database: 23 million scholarly records
http://sdb.slis.indiana.edu

s Information Visualization Cyberinfrastructure
' http:/ /iv.slis.indiana.edu

4s. Network Workbench Tool + Community Wiki
http://nwb.slis.indiana.edu

&+ Sci? Tool and Science of Science CI Portal

http:/ /sci.slis.indiana.edu

Epidemics Cyberinfrastructure
*es® http://epic.slis.indiana.edu/

35

Joint Co- Authorship Neework

Sci? Tool
htp://sci.slis.indiana.edu

“Open Code for S&T Assessment”
Branded OSGi/CIShell based tool with NWB plugins

and many new plugins.

i A 'q.
‘ e ’l;..mr:.-w o

. ]
[ ar 1 )

GUESS Network Vis

iy o St e
S Al Sci Maps

19 Chemsical, Mechansesl, & Cril Engineering

Horizontal Time Graphs

D Facker A Dismbmand Pl

B el £ Bl e

Borner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micabh, Dubon, Russell Jackson, Phillips, Patrick, Ma,
Nianli, Zoss, Angela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and
Visnalizing Scholarly Networks Using the Scholarly Database and the Network Workbench Tool.
Proceedings of 1SS1 2009: 12th International Conference on Scientometrics and Informetrics, Rio de Janeiro,

Brazil, July 14-17 . Vol. 2, pp. 619-630.




Sci? Tool

A% Seit Taol

File Preprocessing Modeling  Analysis | Wisualization | Scientometrics  Help

B

Nifelcome to the Science of Science Tool (Sci
The developrment of this tool is supported i

Metuwork Science center and the School of Li
Indiana University, the Mational Science Fou
and I5-0715303, and the lames S McDonnel
Cyberinfrastructure portal thitp:ffscislis.ind

The primary investigators are Katy Bérner, In
SciTech Strategies Inc, The Sci toal was dew
1. Duhan, Patrick &, Phillips, Chintan Tank, a
Cyhberinfrastructure Shell (http:ifcishell.org
for Metwork Science Center thitp:ffons.slis.ii
Mary algarithim plugins were derived from 4
thitp:fInwh.slis.indiana.edul.

Please cite as follows:
Sci® Tearn, (2009), Science of Science Toal, T
Strategies Inc,, http:ffscislis.indiana.edu.

=2 Schedulerl

Rernawe From List | [ Rermowve cormpleted

GLESS

GruPlot

Radial Tree/Graph (prefuse alpha)

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

Tree kap {prefuse beta)

Maps

Geo

Force Directed with Annotation (prefuse beta)

Fruchterman-Reingold with &nnotation (prefuse beta)

Dl (WxOrd)
Specified (prefuse beta)

Horizontal Line Graph

Circular Hierarchy

Geo Map (circle annotations)

Geo Map (region coloring annotations)

Image Wiewer

Reftdapper
! Algorithm Name Date Tirne % Conr
V] Extract Co-Author Netw.,  09/03/2009 00:15:20 Ak
VI Load and Clean IS File 09/03/2009 00:15:05 Ak

4| 1

Circular Hierarchy

d|

Sci? Tool: Supported Data Formats

Personal Bibliographies
» Bibtex (.bib)

» Endnote Export Format (.enw)

Data Providers

» Web of Science by Thomson Scientific/Reuters (.isi)

»  Scopus by Elsevier (.scopus)

» Google Scholar (access via Publish or Perish save as CSV, Bibtex,

EndNote)

»  Awards Search by National Science Foundation (.nsf)

Scholarly Database (all text files are saved as .csv)

(NIH)

(USPTO)

YV VYV VYV

Medline publications by National Library of Medicine
NIH funding awards by the National Institutes of Health

NSF funding awards by the National Science Foundation (NSF)
USS. patents by the United States Patent and Trademark Office

Medline papers — NIH Funding

Network Formats

> NWB (nwb)

> Pajek (.net)

»  GraphML (xml ot
.graphml)

» XGMML (.xml)

Burst Analysis Format
» Burst (burst)

Other Formats
CSV (.csv)
Edgelist (.edge)
Pajek (.mat)
TreeML (.xml)

YV VY

38




Sci? Tool: Algotithms
See https://nwb.slis.indiana.edu/community

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 Degtee

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
Wiatts-Strogatz

Small World
Barabiési-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 Degtee Correlations

Dyad Reciprocity
Arc Reciprocity
Adjacency Transitivity

Weak Component Clustering
Strong Component Clustering

39

farch & practice

Sci? Tool: Algotithms cont.

See https://nwb.slis.indiana.edu/community

Extract K-Core

Annotate K-Coreness

HITS

PageRank
Weighted & Directed

HITS

Weighted PageRank

Textual

Burst Detection

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)

Fotce Directed with Annotation
(prefuse beta)

Fruchterman-Reingold with Annotation
(prefuse beta)

Drl. (VxOrd)
Specified (prefuse beta)

Horizontal Line Graph

Circular Hierarchy

Geo Map (Circle Annotation Style)

Geo Map (Colored-Region Annotation Style)

Scientometrics

Remove ISI 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-Occurtrence
(Bibliographic Coupling) Network

Extract Document Co-Citation Network

40




tarch & practice

NWB=Sci? Tool: Output Formats

CSV (.csv)
NWB (.nwb)
Pajek (.net)
Pajek (.mat)

XGMML (.xml)

GUESS

Supports export of images into 4 g

common image file formats.

GraphML (.xml or .graphml)

NWB tool can be used for data conversion. Supported output formats comprise:

Medline Co-authorship Network B
Largest Component i I

A LAY
oﬁkipcsak, George
o p . S

-

&

ﬁhn,r_s.dﬂgﬁhm’ e

7 - i 2 - ]
.ig E?_ . >
o i Top

Node Size and Color by &

Betweenness Centrality . / . 3 .
. 6,578,770 I

» Horizontal Bar Graphs ® 20080

» saves out raster and ps files. ki
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Using NSF Awards Search:
http:

www.nsf.ocov/awardsearch

Sample Study — NSF Funding of STEM

Department of b £q
Transportation $1.350.500

Department of §1,846,350

download relevant NSF awards
that have “stem” and “education”

in title, abstract, and awards.
Active awards only.

Number of awards: 1,340

Total awarded amount to date:

$1,347,802,833

Retrieved on Oct 18, 2009

Agriculture

Departmentof J§ . o

Energy 54,340,000
Department of 411,589,000
Commerce o
National Aeronautics & ¢
Space Administration 23,000,000
Department of Health 5099 44
and Human Services 52022464

Department of

q
Education $238,592,000
National Science
Foundation $241,600,000

Federal K-12 STEM Education Program Funding in 2006
(in millions of dollars)

Federal K-12 STEM Education Program Funding in 2006
SOURCE: Department of Education, Report of the Academic Competitiveness Conncil, 2007
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@ MSF - Award Search - Search All Fields - hMozilla Firefox
Eile Edit Wiew History Bookmarks Tools Help

@?vc a(

2 Most Visited ¥ Getting Started
&vuze [

Clsarees. .|
@ - National Science Foundation

http:/ fwsear.nst.goufaward search/fafSearch.do?Search Type=afSearch&page =48 Query Test="sterm" +anc 7.7 - nsf awards search

Latest Headlines

» {4 What'sHot - % What's New - § Featured = @ ForYou - P Motifications ~

m

MEF Web Site ¥

AWARDS NEWS PUBLICATIONS | STATISTICS | ABOUT

DISCOVERIES |

NG

Send Comments | Award Search Help

Award Search

| Program Information Search all Free-Text Search All Fields More Options

| Awardee Information

Hint: The text field below 'Search Award For' searches the title, abstract, and award number fields.

"stermn" and "education”

lal

Search Award For:

Restrict to Title Only:

/) Awardee Informat

principal mvestigator, €ALCh for awards that have “stem” and “education”
7a in title, abstract, and awards.

Active awards only. Query run on 10,/18/2009.

(E=8 ol =)

@ MSF - Awvard Search - Search All Fields - Mozilla Firefox
File Edit ‘iew History Bookmarks Tools Help

@'C 7 (

£ Most Vfisited P Getting Started =
dvuze [
e

~| nsf awrards search

httpef Anvann.nsf.gou/awardsearch/afSearch.do?SearchType=afSearchétpage =4&Quen Text="ster" +anc

Latest Headlines

VH' p Search - t\ What's Hot - S What's New - § Featured - @ ForYou - 'f Motifications -

Back
Results are sorted by award date, with the most recent awards at the top. Click on a column heading to re-sort the results.

The up/down arrows at the right of each column title control whether the sort is ascending or descending.

To view the abstract, click on the award number or title, Click on the data in other columns to perform a new search with that parameter.

m

Refine Search

found, displaying 1 to 50.

[First/Prev] 1, 2, 3, 4, 5, 0, 7/, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 [Next/Last]

Award NSF Principal
Title Programi(s) Start Date Gtate < Organization
Number Oroanization Investigator

Self-Efficacy and Student

Characteristics as

Predictors of Success for COLLPhase 1

0841971 Supplemental Instruction oo e 09/01/2010 Feakes, Debra 1x lexasstateld
— S-STEM:SCHLR SCT — Marcos
Top-10 Projects with highest Award Amount to Date

Title NSF Org Program(s) Pl State Organization ¥ Awarded to Date
Mext Generation Biometrics: Achieving Strength in Molecul: EPS RESEARCH INFRASTRUCTURE Paul Hill W Higher Education Policy Commission 10,795 803
UMBC-BCPS STEM Project DUE Teaching & Mstr Tchng Fellows|| Anne Spence MD University of Maryland Baltimore County 11,410,713
MRSEC: MREEC on Manostructured Interfaces DMR MATERIALS RSCH 5C1 & ENG |Juan De Pablo W University of Wisconsin-Madison 11694 150
Spatial Intelligence and Leaming Center (SILC) SBE ISLE ACTMITIES|ISCIENCE O|Mora Newcombe PA Temple University 12 A76 415
Project Pathways: Opening Routes to Math & Science SucDUE Teaching & Mstr Tchng Fellows| Marilyn Carlson AL Arizona State University 13392614
MCLT: A Center to Develop Manoscale Science and Engine DRL MNANO CTR FOR LEARN & TEA R. P. H. Chang L Morthwestern University 15 988,084
Enabling a Giant Segmented Mirror Telescope for the Unite AST MID-SCALE INSTRUMENTATIONWilliarm Srmith DC  AURA/Mational Optical Astronomy Obse 18,000,000
Support of Synchrotron Radiation Center Operations DMR MPS DMR INSTRUMEMNTATION Martin Cadwallader W1 University of Wisconsin-Madison 19 526,500
TeraGrid Extension: Bridging to XD ocl ETF lan Faster IL University of Chicago 30,207 358
System-Wide Change for All Leamers and Educators DUE Teaching & Mstr Tchng Fellows|| Terrence Millar W University of Wisconsin-Madison 35,900,000




1340 Funded Projects
Horizontal Bar Graphs

Horizontal Line Graph was selected.
Input Parameters:

Start date

Start Date: Start Date

Size By: Awarded nt to Date

e: Expiration Date

o7 and Sradest Chazatersues a3 Predictogs of Sucees foe Supy

1,340 Funded Projects
Geographic Maps

Geocoder was selected.

Input Parameters:

Place Name Column: Organization State

Place Type: STATE

Geo Map (Circle Annotation Style) was selected.
Input Parameters:

Longitude: Longitude

Size Circles By: Awarded Amount to Date

Color Circle Exteriors By: Awarded Amount to Date
Color Circle Interiors By: None (no inner color)
Exterior Color Scaling: Linear

Exterior Color Range: Green to Red

Interior Color Range: Green to Red

Size Scaling: Linear

Projection: Albers Equal-Area Conic

Map: US States @
Author Name: K. Borner

Interior Color Scaling: Linear

Latitude: Latitude

Geo Map (Circle Annotation Style)
Albers Equal-Area Conie Projection

Oct 18, 2009 | 11:34:37 AM

K. Borner

F
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Exterior Color (Linear) Area (Linear)

Awarded Amount to Date Awarded Amount to Date
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35,900,000




What Co-PI Networks Exist?

Extract Directed Network was selected.
Input Parameters:

Source Column: Principal Investigator
Text Delimiter: |

Target Column: Co-PI Name(s)
Network Analysis Toolkit (NAT) was selected.
Nodes: 3225

Isolated nodes: 276

Edges: 2265

Average total degree: 1.4047

Average in degree: 0.7023

Average out degree: 0.7023

Node Degree was selected.

Weak Component Clustering was selected.
Number of top clusters: 10

722 clusters found, generating graphs

for the top 10 clusters.

Giant component has 39 nodes
Next largest networks have 35, 17, 16 nodes

~Leonard Annétta

¢ #Bhaik Jéelani .,

Michels Whealy

Timothy Mousseau
Malerie Otero 4

:Gay Stewart - o T L B
o B .duanitaBarrena .

'.B.Ube n ikt -Fresman Hrabioiski -

Co-PI Networks — Giant Component

Nodes = investigators

Size and color coded by number of collaborators (degree)

Directed edges from PI to Co-PI

a William Klemm
o.James Lindner

oG, Allen

.Larry Johnson

odames Kracht o Ernest Chavez

.Rick Miranda g Lorrie Shepard
O'Peter Dorhout OEBrian Argrow

oMark Hernandez

o Hector Carrasco O Philip DiStefano

oTodd Gleeson

O andrea Beach

.Charles Henderson
O akira Miyake

oR. SamLarson

o Melissa Dancy

.Noah Finkelstein

o Harvey Segur
o Anne Dougherty

O Mary Melson

OJames Curry

aRichard McCray
oWilliam Wood @ Derek Briggs

a Steven Pollock
.Valerie Otero okent Bridges

H OWiII McClatchey
o Michael me%\%@mw.abb

oTamara Ticktin

a My Lien Mguyen

O wWendell Potter

oG .Thomas Sallee

a Tiffany Ito

o Gedffrey Cohen




What Projects Fund Which PIs?

Extract Directed Network was selected.
Input Parameters:

Source Column: Title

Text Delimiter: |

Target Column: Principal Investigator
Network Analysis Toolkit (NAT) was selec
Nodes: 2478

Isolated nodes: 0

Edges: 1337

Average total degree: 1.0791

Average in degree: 0.5395

Average out degree: 0.5395

This graph is not weakly connected.
There are 1144 weakly connected compo o
The largest connected component consisi ., ..
Density (disregarding weights): 0.0002

® Award
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What Projects Fund Which PIs - Zoom
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What Programs at NSF are Co-Funding STEM?

Extract Co-Occurrence Network was selected.
Input Parameters:
Text Delimiter: |

Column Name: Program(s) . .
L]
.......... -
Node Degree was selected. .. e o o o
""""" . . hy) s o o @
Network Analysis Toolkit (NAT) was selected. PRY e
Nodes: 226 e, 90 e, e . 0 ¢ s s 0
Isolated nodes: 71 < o: %3, -2 o o s s o o o
. L]
Edges: 483 ) i :... ':... — L X — e & & o & @
No self loops were discovered. i, . .
Average degree: 4.2743 N en .'. . A
Density (disregarding weights): 0.019 . '- °% op° . = ¢ o o o o
.......... [ 34 ¥ AN ¢ * & o @
GUESS . | e o 6 & @
L} .
Weak Component Clustering was selected. L ¢ e
79 clusters found T ¢ ¢ e o o
.......... L] L L] L]
Network Analysis Toolkit (NAT) was selected. .y
Nodes: 135 . . . . e . e o o
Isolated nodes: 0 . L . . .
Edges: 467 . * b ..
No self loops were discovered. ® ¢

Average degree: 6.9185
Density (disregarding weights): 0.0516

What Programs at NSF are Co-Funding STEM — Giant Component
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What Organizations are funded by what NSF Programs?

Extract Directed Network was selected. i ::
Input Parameters: ° *s
Source Column: Organization E:
Text Delimiter: | ° :.:
Target Column: Program(s) LI ’ .
.......... M - L o...
Network Analysis Toolkit (NAT) was selected. ¢ . o2 A v .
Nodes: 794 L ol oo 000 ey e
’ (] »
Isolated nodes: 1 . o CH PN g ;‘. e
Edges: 1592 R AR I A ﬁ
Average total degree: 4.0101 = » '::,. 5,0 o Pal® & %
Average in degree: 2.005 dan ::; aar .'..",".. ..' . %
Average out degree: 2.005 . o T Vepe N eat To . .
. ® ® ' % = f.‘ﬂl . eg
The largest connected component consists of 777 nodes. R s R e R S
Density (disregarding weights): 0.0025 g e Sam® s o b R
,,,,,,,,,, P L .“o(‘:' :qu.. 3‘{‘-2 oo o g e
Node Indegree was selected. % i E i kg:,:""o .'; :'..o ?e ".’.c 3 e .
o ¢ 8 q
.......... o] i - a Reos f
Node Outdegree was selected. e ?""3: “e ": L "‘:' Y é‘ ”
o L)
.......... ° k . 8° o " - % ®

O Organization
@® NSF Program

What Organizations are funded by what NSF Programs?
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What NSF Programs fund how many Organizations?
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Provided by the Cyvberinfrastructure for Network Science Center at Indiana University.

Introduction

E. 0. Wilson writes in Consilience: The Unity of Knowledge (1998): “Features that distinguish science from
are lity, economy, m euristics, and consilience.”

Please see Eorner’s recent presentation at the A Deeper Look at the Visualization of Scientific Discovery NSF

Workshep for a general intreduction of the needs and the resources provided here.

Needs Analysis

As part of the “TLS: Towards a Macroscope for Science Policy Decision Making” NSF SBE-0738111
award, interviews with science policy makers are conducted to identify what science of science’ research
results and tools might be most desirable and effective. So far, 30 formal, one-hour interviews have been
conducted with science policy makers at university campus level, program officer level, and division
director level for zovernmental, state, and private foundations. Data compilation will start in October
2008 and resulting report can be ordered by sending a request to Mark Price (maaprice@indiana.edu).

Conceptualization of Science

A ‘science of science’ requires a theoretically grounded and practically useful conceptualization of the
structure and evolution of science. A special journal issue entitled “Science of Science:
Conceptualizations and Models of Science” edited by Katy Bérner, Indiana University & Andrea
Scharnhorst, Royal Netherlands Academy of Arts and Sciences invites contributions on this topic. It will
be published in the Journal of Informetries 3(1) in January 2009.

Scholarly Database

The Scholarly Database (SDB) at Indiana University aims to serve researchers and practitioners
interested in the analysis, medeling, and visualization of large-scale schelarly datasets. The database
currently provides access to over 2o million papers, patents and grants. Resulting datasets can be
downloaded in bulk. Register for free access at https://sdb.slis.indiana.edu/.

Cyberinfrastructures

The Scientometrics filling of the Network Workbench (NWB) Tool provides a unique distributed, shared
resources environment for large-scale network analysis, modeling, and visualization. Thomson
Scientific/IS1, Scopus and Google Scholar data, EndNote and Bibtex files, or NSF awards can be read and
diverse networks can be extracted and studied. Download User Manual with focus on Scientometrics.

http://sci.slis.indiana.edu




cyberinfrastructure for
ETWORK SCIENCE CENTER

School of Library and Information Science | Indiana University Bloomington

Cyberinfrastructures Qutreach

All papers, maps, cyberinfrastructures, talks, press are linked
from http://cns.slis.indiana.edu




