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Science Maps

= Compared to Geospatial Maps
= Design and Deployment

= Examples




Early Maps of the World VERSUS Early Maps of Science

Physically-based Abstract space

Accuracy is measurable Accuracy is 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

Needs-Driven Workflow Design using a modular data acquisition/analysis/
modeling/ visualization pipeline as well as modular visualization layers.
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Places & Spaces: Mapping Science Exhibit (

After eight years, there now exist 80 out of 100 maps.

Mapping Science Exhibit at MEDIA X, Wallenberg Hall, Stanford University, 2009

)




DESIGN EMERGENCE: VISUALIZATION OF KNOWLEDGE ORDERS

WIKIPEDIA'S CATEGORY STRUCTURE ol UNIVERSAL DECIMAL CLASSIFICATION

CATEGORY

DISTRIBUTION

OF WIKIPEDIA
upc

] S M i - ” '
WIKIPEDIA TO UDC: BAR CHART

Almila Akdag Salah, Cheng Gz (rzysztof Suchecki, and Andrea Scharnhorst (2011) Design vs. Emergence:
sualization of Knowledge Orders.
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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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CLICKSTREAM MAP
OF SCIENCE

This is the first mao created from lame

LeGeEnD

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

Watd Shelley. 2011. History of Science Fiction.




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




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

Geographic Map: Where Science Gets Done

Search
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CGeographic Map: Where Science Gets Done
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Elinor Ostrom - Nobel Prize in Economic Sciences 2009

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

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

Prize MOUVATION: TOr NeT SNalYSIs Of SCONOMIC GOVEMANCE, especially

the commaons”

Field: Economic govemnance

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

Science Map: How Scientific Disciplines Relate

Interact

Select any location on the Geographic
Map location (by brushing your finger
over an area on the lectem’s fouch
screen) and fopics studied in that area
will highlight on the Science Map: the
brighter a topic giows, the more papers
on that topic onginated in the selected
area. Conversiely, touching a scentific
area in the Scence Map iluminales
places cn the Geographic Map where
that topic is studied. Pecple and fopic
butions support the exploration of
publication output by selected Noble
laureates and particular lines of
research using MEDLINE data from
2000-2002
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Ingo Gunther's Wotldprocessor globe design now on display at the Giant Geo Cosmos OLED
Display at the Museum of Emerging Science and Innovation in Tokyo, Japan




Online Interactive Maps
= NIH Topic Map

VIVO International Researcher Network
Sustainability Research Map

Gene Therapy Research Map
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A Topic Database of NIH-Funded Grants
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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 e =
from systems of record across
institution(s). —

« Facilitates research discovery and cross- e

disciplinary collaboration.
« Simplify reporting tasks, e.g., generate __ C et
biosketch, department report. : = e

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.

Futiications f Organsasinrs

Search results for ‘geriatrics’

UF | Clinical and Translational
Science Institute

UNIVERSITY of FLORIDA 24




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
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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 s

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) 26




Conlon, Mike

Associate Director and Chief Operating Enabling a National
Network of Scientists

Co-Author Network (GraphML File

This may cnly be & smal

person's total work

Refresh | | Sortsiphabetical

Interact

Network Analysis (With Whom?) Who is co-authoring, co-investigating, co-inventing
with whom? What teams are most productive in what projects? 27

International Researcher Network V |VO anct

Visualization 1.0

Check in the boxes next to the data
types you'd like to see displayed on the
map.
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Geospatial Analysis (Where) A geospatial map of the US is used to show where what
science is performed by whom. 28




Enabling a National
Network of Scientists

VIVO On-The-Go Overview, Interactivity,
Details on Demand

come to
commonly

used devices

4 B oo e ienierattia G .
- and environments

University of Florida

How do you want 1o compare?

MSustain

Mapping Sustainability Research

Detail
Geographic Visualization

Here we have a more traditional view of the records - a
geographic overlay, Featu are the records that list
Bboth a city and state in the U tates Feel free 1o search
Zoom, pan, and dick for descriptions.
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MASustain

Mapping Sustainability Research

Geographic Map

n.
Canac MEred Datasets
AB MB The dataset covers 13,528 records on "biomass” and
BC SK NL “biofuel research and technology from seven different
publication, patent, funding datasets for the years 1901 to
OoN 7 ac 200
’ " ‘Gulf of 5t
I Lawrence
. Fundi
-* pre né e dinng

National Institutes of Health (NIH) awards retrieved from
the Scholarly Database (hitpisdb.slis.indiana.edu) at
Indiana University on 11/20/2010. Search query used
dorth Pacifi . Y ur 2 o
oo«::' 2 'x was biomass OR biofuel OR "bio mass”™ OR "bio fuel” in
Ayl the ‘Al Text' field
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GUM.of Ocean
SO . at Indiana University on 11/2002010. Search query used
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it " .
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The geographic map at state level.

MAPSustain

Mapping Sustainability Research

Geographic Map
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The geographic map at city level.




MAPSustain

Mapping Sustainability Research

Search result for “corn”

Icons have same size but represent different #records
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Mapping Sustainability Research

Maps Detail Data About
Canada "L;;I'Oﬂ > Florida
MEDLINE
Click on one i display all records of "
1C n one 1con to display all records of one type.
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Mapping Sustainability Research

Science Map Maps Detail Data Abou
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The science map at 554 sub-disciplines level.
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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 cellulolyticus and, kke many cellulases, the disclosed polypeptde andfor its denvatives may be useful for the conversion of biomass into biofuels and chemcals

Inventors: Ding; Shi-You (Golden, CO), Adney; William 8. (Golden, CO), Vinzant; Todd B. (Golden, CO), Himmel; Michael E. (Littleton, CO)
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* Phase Ui Study Of Metastatic Cancer That|
\Expresses Mage-A3/12 Using|

Fromyear 1972 = toyear 2011 =

Search by: cancer | Search | T odepleting Conditioning Followed)
\By Infusion Of Anti-Mage-A3/12 Ter-Gene|
[Engineered Lymphocyles

x Expresses Nv-Eso-1 Using
2o 468 0to0 01028 01019 Lymphodepieting Conditioning Followed
By Infusion Of Gens Enginearad
Lymphootes Cotransduced With Genes
Export Data to CSV Encoding 112 And Anti-Ny E50-1 Tor
® 4 Phzca i Shirk (f Tha Safete And

11178 y Home Search Study Topics Glossary
ClinicalTrials.gov laSoarshe

Full Text View Tabular View No Study Results Posted Related Studies

MAGE-A3/12 Metastatic Cancer Treatment With Anti-MAGE-A3/12 TCR-Gene Engineered Lymphocytes

This study has been suspended.

First Received on January 7, 2011. Last Updated on March 14, 2012 History of Changes

Sponsor: | National Cancer Institute (NCI)
Information provided by: | National Institutes of Health Clinical Center (CC)
ClinicalTrials.gov Identifier: | NCT01273181

P Purpose

Background

- MAGE-A3/12 is a type of protein commonly found on certain types of cancer cells, particularly in cancer. R hers have developed a process to take
lymphocytes (white blood cells) from cancer patients, modify them in the laboratory to target cancer cells that contain MAGE-A3/12, and return them to the patient
to help attack and kill the cancer cells. These modified white blood cells are an experimental treatment, but researchers are interested in determining their safety
and effecti as a possibl for cancers that involve MAGE-A3/12

Objectives:

- To evaluate the safety and effectiveness of anti-MAGE-A3/12 lymphocytes as a treatment for metastatic cancers that have not responded to standard treatment
Eligibility

- Individuals at least 18 years of age who have been diagnosed with metastatic melanoma, renal cell cancer, or another type of metastatic cancer that has not
responded to standard treatment

Design

* Participants will be screened with a full medical history and physical examination, as well as blood and urine tests, tumor samples, and imaging studies.
is to collect enough white blood cells for modification in the laboratory.

« Seven days before the start of anti-MAGE-A3/12 treatment, participants will have chematherapy with cyclophosphamide and fludarabine to suppress the
immune system in preparation for the treatment

« Participants will have |

kanh




Science of Science (Sci2) Tool

Use your own data
Run your own analysis
Identity overlap, gaps and emerging areas

Interpret results to improve decision making

COMMUNICATIONS

Borner, Katy. (2011).
Plug-and-Play Macroscopes.

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

W, by Katy Bérner
W

Video and paper are at




'_ Atool for

e of Soience
arch & practice

Science of Scienc
S&T Assessment

e (Sci?) Tool — Open Code for

OSGi/CIShell powered tool with NWB plugins and

many new scientometrics and visualizations plugins.

O 9 Biology
D 9 Biotedhwology
O 13 Brain Research

19 Chemical. Mechanical, & Civil Engineering

Horizontal Bar Graphs

Science Map Overlays

Joint Co-Authorship Network
p

.n..m Garfield b :‘

Bérner, Katy. (2011). Plug-and-Play Macroscopes. Communications of the ACM, 54(3), 60-69.
Video and paper are at bttp:/ [ www.scivee.tv/ node/ 27704

arch & practice

Sci? Tool cont.

C:E Sci® Tool

File Preprocessing Modeling  Analysi _"-\L_' imetrics  Help

2 Console,

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 05-0715303, 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
). Duhon, Patrick A. Phillips, Chintan Tank, a|
Cyberinfrastructure Shell (http:f/cishell.org)
for Network Science Center (http:ffens.slis.in
Marwy algorithm plugins were derived from t
(http:{inwhb.slis.indiana.edu)

Please cite as follows:
Sci® Team. (2009). Science of Science Tool. I
Strategies Inc., http:fiscislis.indiana.edu.
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Radial Tree/Graph (prefuse alpha)

Radial Tree/Graph with Annotation (prefuse beta)

Tree View (prefuse beta)

Tree Map (prefuse beta)
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Fruct Reingold with Annotation (prefuse beta)
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Specified (prefuse beta)

Horizontal Line Graph
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RefMapper

! Algorithm Narme Date

&1 Extract Co-Author Netw...  09/03/2009 00:15:20 AM | —
& Load and Clean ISIFile 09/03/2008 00:15:05 AM |

Time % Con

Circular Hierarchy

[ i ] ) |




Forgot your password?

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

Not registered

yei?

Register now

Tutorials

Scott Weingart,
Biberstine (2010
Science, Indiana

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

Tutorial #01: Science of Science Research

Tutonal #02: Network Science / Information Visualization

Tumn.al#m ClShell Powered Tools: Network Workbench and Science of Science Tool
Burst Detection

T http:] [ sci2.cns.in.edu
Tutorial #09: 1 ety i -

Tutorial #10. Using the Schol I http:/ [ sci.wiki.cns.in.edn

Tutonal #11: V 0
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

The Sci® Tool is used by the

» National Science Foundation,

» National Institutes of Health,

» US

Department of Agriculture, and

» National Oceanic and Atmospheric Administration

Tool registrations come from 73 countries and professions such as

pro

program
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Sci? Tool — Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical

Analysis/Profiling

Individual person and
their expertise
profiles

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

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

Temporal Analysis | Funding portfolio of | Mapping topic bursts | 113 Years of Physics
(When) one individual in 20-years of PNAS | Research

Geospatial Career trajectory of Mapping a states PNAS publications
Analysis (Where) | one individual intellectual landscape

Topical Analysis

Base knowledge from

Knowledge flows in

VxOrd/Topic maps of

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

Network Analysis | NSF Co-Pl network | Co-author network NIH’s core

(With Whom?) of one individual competency
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Sci? Tool — Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical

Analysis/Profiling

Individual person and
their expertise

Larger labs, centers,
universities, research

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

113 Years of Physics
Research

PNAS publications

VxOrd/Topic maps of

NIHE fundina

NI
cor

profiles domaing—ar-ctatac
Temporal Analysis | Funding portfolio of | Mappin-£= <= =
(When) one individual in20-y¢ @ o

S

Geospatial Career trajectory of Mappi 3: LS -
Analysis (Where) | one individual intellectual landscape
Topical Analysis | 7 T m | Knowledge flows in
(What) = I Chemistry research

draws.
Network Analysis | NSF Co-Pl network | Co-author ne} «.
(With Whom?) | of ¢ | o= 2" jual = e
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Mapping Indiana’s Intellectual Space

Identify
» Pockets of innovation

> Pathways from ideas to products

W 53,050,833
1 Y X WP at Indianapalis

o] > Interplay of industry and academia

o =

Academic
Industry

Academic vs. Academic
Academic vs. Industry
Industry vs. Industry

Individual Co-PI Network
Ke ¢ Birner, (2006) - s

® 2004
Mmm :
"r—»wsam.
/

@ 2003
NSF/BCS-0215738 Major Resaarch Instrumentaion Gi

@ 2002

® 001

Susan Hem mﬂ

Bosnie Devarco
. ___'___,_____-—-—-—-‘_' Em-mzan]"h“
Katy Bomer™ " 215t Century awrd

.SBC
Iy

"
Academic Equipment Gran EDUD-7E24-010346-US
. T 15 DIE-0333623 o0
4 Pcmas‘ déndiana Unhersity's High Perormance Network Applicason:
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEEL Infol Zs Contest.
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RO1 & TTURC Project Information

Mapping Transdisciplinary Tobacco Use Research

Centers Publications O 1;“’“‘-"' 100k
. . . . 120 T4
Compare RO1 investigator based funding with TTURC | I e
Center awards in terms of number of publications and S paglen ROISIIO0 Y
: iy
evolving co-author networks. :’: ’ ——~ \\Rol Pubs
.. . 7 e ~o R0 Projers )
Zoss & Barner, forthcoming. of TN e
1]
Supported by NIH/NCI Contract HHSN261200800812 L A AT WL A
Longitudinal RO1 Co-Authorship Nerwork TTURC Co-Authorship Nerwork
i ‘.‘-‘
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Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions
Barner, 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. 415-426.

Research questions:

. Stanford U
1. Does space still matter —veasy

in the Internet age? :
2. Does one still have to g

study and work at major research 15051771

Q1772-2097
0 2,088 -2529
® 2530-3.039
& 30404172

institutions in order to have access to

high quality data and expertise and to produce high

quality research? 10,000 -

— 1982-1986;: 1.94 (R*=91.5%)

1987-1991: 2.11 (R*=93.5%)
— 1992-1996; 2,01 (R2=90.8%)
1997-2001: 2,01 (R2=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

log of number of institutions citing each other

log of geographic distance 56




Mapping Topic Bursts Hirsetnmsity Bt
.-.gmeememregdahm .. . s :

Co-word space of oo .8

the top 50 highly '/. —

frequent and bursty P cutured

words used in the 0. |

top 10% most . |/

highly cited PNAS EmEis;“iu & 94'

publications in [orosate 22

1982-2001. Qe |\

Mane & Barner. (2004)
PNAS, 101 (Suppl. 1):
5287-5290.

Color Code
82-85
86 - 89
. 90 - 93
. 04 - 97

.______._—‘.inv't(o ; .receplut I 0G - 01
sequence ) circle size ~ burst weight
‘gene expression

cicle color ~ burst onset
ring color ~ year of max word count
years of 2nd and 3rd burst are given in color
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gggc I S h el ] OSGi/CIShell-Powered Tools Support Algorithm Sharing

Common algorithm/tool pool L]
Easy way to share new algorithms
. . Workflow design logs
Custom tools

@is
O cs

O Bio Converters

@ SNA

Phys .




%géc IS h el l CIShell - Integrate New Algorithms

About the Cyberinfrastructure Shell Learn More...
The Cyberinfrastructure Shell (CIShell) is an open source, community-driven platform for the + CiShell Papers
integration and utilization of datasets, algorithms, tools, and computing resources. Algorithm - MMM
integration support is built in for Java and most other programming languages. Being Java based, * Algorthms
it will run on almost all platforms. The software and specification is released under an Apache 2.0 * Plugins (coming soon
License. + Misc. Tool m ion
« CIShell Web Services (coming soon)
CIShell is the basis of Network Warkbench, TexTrend, Sci® and the upcoming EpiC tool. « Screenshots

CIShell supports remote execution of algorithms. A standard web senvice definition is in

development that will allow pools of algorithms to transparently be used in a peer-to-peer, client- Getting Started

server, or web front-end fashion.
. mentation loper R 1L
* Download

CIShell Features

Getting Involved...
A framework for easy integration of new and existing algorithms written

in any programming language » Contact Us

Using CIShell, an algorithm writer can fully concentrate on creating their own algorithm in whatever
language they are comfortable with. Simple tools are provided to then take their algorithm and

CIShell Developer Guide is at http://cishell.wiki.cns.iu.edu

Additional Sci2 Plugins are athttp://sci2.wiki.cns.iuv.edu/3.2+Additional+Plugins
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=§?C IS h el l CIShell — Customize Menu

> The file Yourtooldirectory/ configuration/ defanlt_menn.xm!’ encodes the structure of
the menu system.

» In NWB Tool, the Modeling menu (left) is encoded by the following piece of

xml code:

|g =
Network Workbench Tool
File  Preprocessing Arabysis  Visualzation  Scientometnics
B Consale | Fandom Graph
e fNETwoTe workos Wiatts-Strogate Small Warld

irvestigators are Dr. b
Wasserman, and Dr. § Barabisi-Albert Scale-Free

i

The WWB toolwas g ="

Tank, Jazeph Bibersti Cherd I
Terkhorm,Heng Zhan . 1
Vespignani, and Katy Hypergrid

PRU
Network Warkbench i d
Science Certer (hitp: TARL

= | <top_menu name="mModeling">

et omno @) " nenu pid="edu. 1u. nwb. mode]ng. erdosr andongraph”/>
hitpclinwbalisindisn  Evohang Network (Weighted) <menu pid="edu.iu. nwb.modeling.smallworld"/>

<menu pid="edu.iu.nwb.modeling.barabasialbert”/>

<menu t¥pe-"break"/>

<menu pid="edu.iu.iv.modeling. p2p.can.canalgorithm"/>

<menu pid="edu.iu.iv.modeling.p2p. chord.chordalgorithm"/>

<menu pid="edu.id. iv.modeling. p2p. hypergrid. Hypergrid"/>

<menu pid="edu. iu. iv.modeling. p2p.pru.Prualgorithm”/>

<menu t¥pe-"break"/>

<menu pid="edu.iu.iv.modeling.tarl.Tar1algorithm"/>

<menu type="break"/>

<menu pid="edu. iu. nwb.modeling. discretenetworkdynamics. onDAlgorithm” />

<menu type="break"/>

<menu pid="edu. iu.nwb.modeling.weighted. evolvingnetwork" />
</top_menu>
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Future Work

= Web Services

= Science Classification and Mapping Standards

Sci? Tool Usage at National Institutes of Health

Sci2 Tool now supports Web services and serves as a visual interface to publically

available NIH RePORT Expenditure and Results RePORTER)/ RePORTER data
provided by NIH.

Rerecav

TEMPORAL
ANALYSIS

62




Sci? Tool Usage at National Institutes of Health

NETE A|V - Temporal Analysis

Find and select one or multiple Pls

CHOOSE
A DATA SET

janization : hebrew university of jerusalem Include Co-Pls O SEARCH

; Select N o izati Total Projects with Award Profile
?1*1'_.'-‘5’-.‘..-9.'.' / ame vganizadon Projects Amounts Id
Deselect All

63

Sci? Tool Usage at National Institutes of Health

NETE A|V - Temporal Analysis

Visualize portfolio of projects on the timescale

0 Projects with award amounts
0 Projects by IC funding

0 Projects by Pls

2 CHOOSE
AN ANALYSIS

Choose an analysis that you would like to do:

award amounts

age award amount

ward amounts by IC funding

Start Fiscal Year: End Fiscal Year:

PREVIOUS NEXT RESET
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< Rtool for -
- ce ol!citm:c

arch & practice

Sci? Tool Usage at National Institutes of Health

NETE A|V - Temporal Analysis — Projects with Award Amounts

Four-variable visualizations, e.g. time, amounts, Pls and projects

3 wvisuauze

PREVIOUS VIEW IN FULLSCREEN SCALE TO ONE PAGE RESET

2= Sci? Tool Usage at National Institutes of Health

h & practice

Circle Area: Amount

B8aT 2N
| Circle Color: Amount
. L — 66




Map continued on right
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Earth Sciences
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BENATAR, MICHAEL =

Circle Area: Total_Award_Amount
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S8771.0
00

Project

G and C i of Lateral
Clinical Trial of Ceftriaxone in Subjects with ALS
Coenzyme Q10 in Huntington's Disease

Clinical Coordinating Center Network of Excellence in Ne
Clinical Trial of Ceflriaxone in ALS

Training in Molecular, Cellular, and Chemical Biology
Use of induced pluripotent stem cefls to study mechanim
Multi-Center Vakdation of Biomarkers for Motor Newron [
Protocadherin Gene Expression and Function

Phase I Study of Armoclomol in the Treatment of SO
Project 4: Dynamics of X chromosome inactivation
MEL‘.‘H.ANISMS OF PRE-MRNA SPLlClNG

Innate ignal T nd

DOUBLE BLIND STUDY OF MINOCYI:LINE IN HD
COPPER CHAPERONE FOR S0D1 :CCS) AND MOTO

000D

f'.

“essssss’ss0sno00000000000000

Ger

Develapme-nlal Repmgtammng after Muckear Transfer
in ALS

Stem Cal! Tmmpy for Motor Neuron Disease
CLINICAL TRIAL OF TOPIRAMATE IN ALS
Role of Fas death recaptor signaling in molor neuron deg
HUMAN B-INTERFERON GENE REGULATION
MOLECULAR MECHANISMS OF DROSOPHILA IMMU
NEURONAL GLUTAMATE TRANSPORTER ASSOCIAT
GLOBIN GENE TRANSCRIPTION AND MRNA SPLICIN
MOLECULAR GENETICS OF DROSOPHILA ALCOHOL
&!\nll !Muced

s L Drugs/ALE
ENDC\ZE PINE d—A NATURAL BENZODIAZEPINE REC
OXYGEN RADICAL TOXICITY AND CHRONIC NEURO
Metabolomic Signatures in ALS
RISK FACTORS AND THERAPEUTIC STRATEGIES IN
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Forecasting Large Trends in Science

MAPS OF SCIENCE

Chemistry

Infectious s Medical
Diseases Specialties

Earth Sciences

Richard Klavans and Kevin W. Boyack. 2007. Maps of Science: Forecasting Large Trends in Science.

The UCSD Map of Science and Classification System

2007 Map:
Data: WoS and Scopus for 2001-2005, 7.2 million £
papers, >16,000 separate journals, proceedings, series

Similarity Metric: Combination of bibliographic e 2%
coupling and keyword vectors A7

Number of Disciplines: 13; Subdisciplines: 554

2010 Map: j
Data: WoS and Scopus for 2001-2010; about 25,000 journals Q .ﬁ-f .
Number of Disciplines: 13; Subdisciplines: 554 =

Map Design and Usage:

Map places 554 subdisciplines on the surface of a sphere—those with papers that cite the
same base knowledge are placed in closer proximity. The spheric layout is then flattened
using a Mercator projection. Each node is labeled and has an extensive list of journal
names and key phrases as metadata, which can be used to “science locate” journal
publications as well as nonjournal data such as patents or grants.

Birner, Katy, Richard Klavans, et al. (2012) Design and Update of a Classification System: The
UCSD Map of Science. PLoS ONE 7(7): ¢39464. doi:10.1371/journal.pone.0039464




UCSD Map of Science:
Deployments

MAPSustain

Bérner, Katy, Richard Klavans, et al. (2012) Design and Update of a Classification System: The

UCSD Map of Science. PLoS ONE 7(7): ¢39464. Data is at http:/ [ sci.cns.in.edu/ ucsdmap
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UCSD Map Loet et al science maps ISI categories

Elsevier’s SciVal Map

http://vosviewer.com
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Outreach

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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