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Overview

1. Data mining and visualization research that
aims to increase our scientific understanding of the
structure and dynamics of science and technology.

2. Novel approaches and services that improve
information access, researcher networking, and
research management.

3. Data services and plug-and-play macroscope
tools that commoditize data mining and
visualization.
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Overview

1. Data mining and visualization research that
aims to increase our scientific understanding of the
structure and dynamics of science and technology.

2. Novel approaches and services that improve
information access, researcher networking, and

research management.

3. Data services and plug-and-play macroscope
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Descriptive &
Predictive
Models

Take terra bytes of data

Identity trends




Plug-and-Play
Macroscopes

Take terra bytes of data

Identity trends

Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global
(2-100 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 | VxOrd/Topic maps of
(What) which one grant draws. | Chemistry research NIH funding

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

Micro/Individual Meso/Local Macro/Global
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Mapping Indiana’s Intellectual Space

Identify
> Pockets of innovation
> Pathways from ideas to products

> Interplay of industry and academia

Academic
Industry

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




Individual Co-PI Network
Ke & Barner, (2006)
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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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Mapping the Evolution of

‘Co-Authorship Networks
Weimao Ke, Lalitha Visvanath & Katy Bomer
InfoVis Lab @ Indiana University
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Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of

Co-Authorship Teams
Boarner, Dall’Asta, Ke & Vespignani (2005)
Complexity, 10(4):58-67.

Research question:
* Is science driven by prolific single
experts or by high-impact

co-authorship teams?

Contributions:
* New approach to allocate citational credit.

* Novel weighted graph representation.

* Visualization of the growth of weighted co-author network.
¢ Centrality measures to identify author impact.

* Global statistical analysis of paper production and citations in correlation with co-
authorship team size over time.

* Local, author-centered entropy measure.
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Mapping Transdisciplinary Tobacco Use Research
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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.
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Mapping Topic Bursts M Ko D
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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
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2. Novel approaches and services that improve
information access, researcher networking, and
research management.
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Different Stakeholder Groups and Their Needs

Funding Agencies

» Need to monitor (long-term) money flow and research developments, identify
areas for future development, stimulate new research areas, evaluate funding
strategies for different programs, decide on project durations, funding patterns.

Scholars

» Want easy access to research results, relevant funding programs and their
success rates, potential collaborators, competitors, related projects/publications

(research push).
Industry

» Is interested in fast and easy access to major results, experts, etc. Influences the
direction of research by entering information on needed technologies (industry-
pull).

Advantages for Publishers

» Need easy to use interfaces to massive amounts of interlinked data. Need to
communicate data provenance, quality, and context.

Society

» Needs easy access to scientific knowledge and expertise.




Scholars Have Different Roles/Needs

Researchers and Authors—need to select promising research topics, students, collaborators,
and publication venues to increase their reputation. They benefit from a global view of
competencies, reputation and connectivity of scholars; hot and cold research topics and
bursts of activity, and funding available per research area.

Editors—have to determine editorial board members, assign papers to reviewers, and
ultimately accept or reject papers. Editors need to know the position of their journals in the
evolving world of science. They need to advertise their journals appropriately and attract
high-quality submissions, which will in turn increase the journal’s reputation.

Reviewers—read, critique, and suggest changes to help improve the quality of papers and
funding proposals. They need to identify related works that should be cited or
complementary skills that authors might consider when selecting project collaborators.

Teachers/Mentors—teach classes, train doctoral students, and supervise postdoctoral
researchers. They need to identify key works, experts, and examples relevant to a topic area
and teach them in the context of global science.

Inventors—create intellectual property and obtain patents, thus needing to navigate and make
sense of research spaces as well as intellectual property spaces.

Investigators—scholars need funding to support students, hire staff, purchase equipment, or
attend conferences. Here, research interests and proposals have to be matched with existing
federal and commercial funding opportunities, possible industry collaborators and sponsors.

Team Leads and Science Administrators—many scholars direct multiple research projects
simultaneously. Some have full-time staff, research scientists, and technicians in their
laboratories and centers. Leaders need to evaluate performance and provide references for
current or previous members; report the progress of different projects to funding agencies.

Mapping Sustainability Research
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Here we have a more traditional iew of the records - a
geographic overlay, Feature:

both a city and state in the U

z00m, pan, and cf r

dorth Pacific
Ocean

North Pacific
Ocean

Map daa 62010 Europa Technolgees. NEC( 5752 o
#| Funding 4| Publications Y| Patents
i 7
)
7

S i http:/ /mapsustain.cns.iu.edu

Search by keyword

CYBERINFRASTHUCTUHE f = =
NETWORK SCIENCE CENTER!' &}

School of Library and Information Science, Indiana University S &

Geographic Map Data
Sy CAnaE "'&“a‘?" Datasets

The dataset covers 13,528 records on "blomass” and

o *biofuel® research and technology from seven different
publication, patent, funding datasets for the years 1901 to
2010
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Funding

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

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

México

North Pacific "“""'“‘f'__.- e US Department of Agriculture (USDA) awards made
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Technical Information from the US Department of Energy

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

Thermal tolerant avicelase from Acidothermus cellulolyticus
Abstract

The nwvention provides a thermal tolerant (thermostable) cellulase, Awlll, that 15 a member of the glycoside hydrolase (GH) famuly. Awlll was 1solated and charactenzed from
Acidothermus cellulolyhicus and, ke many cellulases, the disclosed polypeptde and/or its denvatives may be useful for the conversion of biomass into biofuels and chemicals

Inventors: Ding; Shi-You (Golden, CO), Adney; William 8. (Golden, CO), Vinzant; Todd B. (Golden, CO), Himmel; Michael E. (Littleton, CO)
Assignee Midy Research Insti (Eansas City, MO)

Amal Bla AOO1T 276
Done




NIH Topic Maps

A Topic Database of NIH-Funded Grants

NIH Map Viewer show Topic Browser | |7 Export Data Methods Feedback | [7]
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A Topic Database of NIH-Funded Grant

NIH Topic Browser

Show Map Viewer | | 7

Export Data Mathods Feadback

)a

Topics by NIH Institute

Topics by Category

2009 (v | |7

add | delete AND v

Exact Text L4

2009 Grants (137)

Col NIH Inst Project,/ Subproje Tide

. NCRR 3P20

NCI

1179 QBESITY, INSULIN RESISTANCE, 1GF'S, AND BREAST

314 CANCER RISK IN AFRICAN AMERICANS

20562- | Commonly Used Medications and Breast Cancer
Recurrence

5¢ Commenly Used Madi
Recurrence

tions and Breast Cancer

193772+ Long-term Survivership in Older Women with Early
Stage Breast Cancer

£4277-  Shanghai Breast Cancer Study

Topic Words Tithe Words

cancer breast breast, cancer,
risk risk_factors risk, risk_factors,

snps snp genome_wide_association ca genome_wide_ass

genetic genes risk 5 tibility

genetic, genatics,

treatmaent patients managemant patient outcoms managemaent, tra

conferance maeting workshop symposium sdenti th, confarence, sy

commmunity (g tat community,

million disease treatrment united_states public_h« disease, treatmen

training candidate career s
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e 1
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6.46  NCI LKOTCAL 26758 L Canetic variants in the PIZK pathway in
mammegraphic dansity and brasst cancer P1: THOMPSON, CHERYL L.
€.31 © NCI SPES0CAL16199-09 UTMDACC SPORE in Breast Cancer P1: HORTOBAGYI,
GABRIEL N
6.02 1 NCI 2RO1CADSOIES-21a1 Risk Factors for Breast Cancer in Younger Nurses
PI: WILLETT, WALTER C.
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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). : e

- Facilitates research discovery and cross- -
disciplinary collaboration.

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

Pacumy ant et

Funded by $12 million NIH award.

Cornell University: Dean Krafft (Cornell PI), Manolo Bevia, Jim Blake, Nick Cappadona, Brian Caruso, Jon Corson-Rikert, Elly Cramer, Medha Devare,
John Fereira, Brian Lowe, Stella Mitchell, Holly Mistlebauer, Anup Sawant, Christopher Westling, Rebecca Younes. University of Florida: Mike Conlon
(VIVO and UF PI), Cecilia Botero, Kerry Britt, Erin Brooks, Amy Buhler, Ellie Bushhousen, Chris Case, Valrie Davis, Nita Ferree, Chris Haines, Rae Jesano,
Margeaux Johnson, Sara Kreinest, Yang Li, Paula Markes, Sara Russell Gonzalez, Alexander Rockwell, Nancy Schaefer, Michele R. Tennant, George Hack,
Chris Barnes, Narayan Raum, Brenda Stevens, Alicia Turner, Stephen Williams. Indiana University: Katy Borner (IU PI), William Barnett, Shanshan Chen,
Ying Ding, Russell Duhon, Jon Dunn, Micah Linnemeier, Nianli Ma, Robert McDonald, Barbara Ann O'Leary, Mark Price, Yuyin Sun, Alan Walsh, Brian
Wheeler, Angela Zoss. Ponce School of Medicine: Richard Noel (Ponce PI), Ricardo Espada, Damaris Torres. The Scripps Research Institute: Gerald
Joyce (Scripps P1), Greg Dunlap, Catherine Dunn, Brant Kelley, Paula King, Angela Murrell, Barbara Noble, Cary Thomas, Michaeleen

Trimarchi. Washington University, St. Louis: Rakesh Nagarajan (WUSTL PI), Kristi L. Holmes, Sunita B. Koul, Leslie D. McIntosh. Weill Cornell
Medical College: Curtis Cole (Weill PI), Paul Albert, Victor Brodsky, Adam Cheriff, Oscar Cruz, Dan Dickinson, Chris Huang, Itay Klaz, Peter Michelini,
Grace Migliorisi, John Ruffing, Jason Specland, Tru Tran, Jesse Turner, Vinay Varughese.

UF | Clinical and Translational
Science Institute

UNIVERSITY of FLORIDA 40




University of Florida

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

by Grants - 0 Network of Scientists

Who do you want to compare?

Search

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

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

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

7 of a maximum 10 org

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

McKnight Brain
Institute of the

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

[save 2 v [ciear

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

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

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) 2




Conlon, Mike

Associate Director and Chief Operating Officer

Co-Author Network (GraphML File

This may cnly be & smal

person's total work

Interact

Hover over a

Retresh

Sort alphabetica

Enabling a National
Network of Scientists

1Y FArT

point publication

Mike

—

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

with whom? What teams are most productive in what projects?

43

National Researcher Networking
Visualization 1.0
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Check in the boxes next to the data
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M [ Publications
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M /\ Funding
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Terms of U

Geospatial Analysis (Where) Where is what science performed by whom? Science is
global and needs to be studied globally.
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Enabling a National
Network of Scientists

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

commonly

used devices
and environments

Borner, Katy
Download Data

General Statistics.

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

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

Co-Author Network

Save as Image (PNG file)

Tables

R Lhes) (D E

Tables

* Publications per year

- T e T .

Yom

Co-authors

[ra——




; : N - > Year Publications
36 publication(s) from 2001 to 2010 2001
2002
2003
80 co-author(s) from 2001 to 2010 2005
- 2006
Year Count Co-Author(s) 2007
2001 1 Chen C 2010
2002 3 Chen C.; McMahon T., Feng Y
2003 2/Chen C.; Boyack KW
2004 17 Sengupta A ; Penumarthy S.; Thakur S.; Sooriamurthi R.; Maru J.T.; Shiffrin R.M.; Mane I; Moor KA ;

Co-author netwotk

<?xml version="1.0" encoding="UTF-8"2>
<graphml xmlns="http://graphml.graphdrawing.org/xmlns"

xmlns:xsi="http: //vwv.v3. org/2001 /ALSchema-instance”

%*3i:schemalocation="htcp: //graphml. graphdraving.org/xnlns

htep: //graphml. gra) awing.org/xmlns/l.0/graphml.x3d">
<key id="label" for="node” attr.name="label” attr.type="string” />
<key id="number of authored works" for="node" attr.name="number of_ suthored works" attr.type="int" />
<key id="num unknown _publication” fors"node” attr.name="num unknown publication” attr.types"int” />
<key m_latest publication” for="node"” attr.name="num latest publication” attr.type="int" />
<key id="latest_publication” for="node” attr.name="latest publication” attr.type="int" />
<key id="profile url" for="node" attr.name="profile url" atcr.type="string” />

;Sundmmawsu

Save as Image (PNG file)

Publications per year , see top file.

Co-authors

Ben-Miled Z
Blackwell A
Boyack K'W.
Bozicevic M
Brodbeck D.
Burkhard R.A
Chen C

Run Sci2 Tool and Load Co-Author Network

Network Analysis Toolkit
i Data Manager Nodes: 81

Edges: 390

Please cite as follows: 0 [=5m]
Sci® Tearn, (2008). Science of Science (Sci’) Tool. In

Strategies, http:/fscishivindiana.edu. The file you have selected can be loaded using one or

mare of the following formats,
Please select the format you would like to try,

httpeficns-trac.shis.indiana.d

PrefuseTreeMLValidation

Load... was selected. XGMML network format
Documentation: https/fnwb.shis.indianaedufcom

2 scheduler | Select || Cancel || Details »»

% Sei2 Tool
File Data Preparation Preprocessing  Anabysis  Modeling | Visualization | Help
2 Console 1 General
Please cite as follows: Tempons!

Sci® Team. (2008), Science of Science (3¢i) Tool. Indiana Geospatial

University and SciTech Strategies, httpelfscislisindianaedu.

phML file: CAUsers\User\Desktop\bomer-katy_coauthor-network.graphmixml
1

i

Networks GUESS e " s b

Topical

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

hitp:ffens-tracshis.indiana.edultracinwb

Click on node to focus on it.

Hover over a node to highlight its co-authors.

Code and tutorials are link




Network Analysis Toolkit (NAT) was selected.
Nodes: 109
Isolated nodes: 0
Node attributes present: label, number_of_authored_works,
num_unknown_publication, num_latest_publication, latest_publication,
profile_url, num_eatliest_publication, eatliest_publication, utl
Edg 1
No self loops were discovered.
No parallel edges were discovered.
Average degree: 13.4128
h is weakly connected.

There are 1 weakly connected components. (0 isolates)

connected co e nodes.
isregarding v

_.-"'“Wmh&rmakm
o» TR YA pmmen

“sSuzarna Lewis

LAbert Mons

. ‘.'Ger:m Meljssen
“Johan den Dunnen “Afred Berkeley
.!'Iaﬂ' 11, Bruce W, £
. +Erk van Mulligen
- y -
i "fi,d"dum' . «Peter Jan Roes
e .mMM.esm

Bdrner: Insightful Visualizations of National Researcher Networking Data 50

Develop VIVO Visualizations
See also Visualization in VIV O Workshop on Aug 24, 2011
hitp:/ [ wiki.cns.in.edn/ display/ PRES / VIV O+ Presentation

@ VIVO Presentation

s K

August, 2011 Workshop

Material
. Aprogramming language and computing platform for developing cross OS softwares
. I (Sci2) - An desktop application for information analysis and visualization,
. N interactive visualization tool for networks and complex systems, dynamic and hierarchical graphs
o VIV 12

011 workshop data zip - Hands on workshop data package

Slides
s Tuto resented at the VIVO Conference 2011
* Pre- onnaire and Post-C onnaire

Demo Links

ql INDIANA UNIVERSITY




Bdérner: Insightful Visualizations of National Researcher Networking Data 51

Develop VIVO Visualizations
bhttb:] [ vivo-vis.slis. indiana.edu/ vivol [ vis/ word-clond/ n868

VIVO Visualization Workshop

Publication's Title Word Cloud for Frazer,Tom K

w INDIANA UNIVERSITY

OVCI’VieW Mapping Kn:wledgc 1)nm:im
1.
2.

3. Data services and plug-and-play macroscope

COMMUNICATIONS
: ACM__

tools that commoditize data mining and

g

visualization. Plug-and-play

Macroscopes

oyt s

NETWORK SCIENCE CENTER




COMMUNICATIONS
°”"ACMM

Borner, Katy. (March 2011).

Plug-and-Play Macroscopes.
Commmunications of the ACM,

Plug-and-Play
Macroscopes JEEKENICZ

. \\\by Katy Borner

Video and paper are at

Needs-Driven Workflow Design using a modular data acquisition/analysis/
modeling/ visualization pipeline as well as modular visualization layers.

Neros c‘;:_' VALDATION ¢ / N (1 ‘.-'K?.%:‘_i
ANALYSS i‘ : INTERPRETATION ' -
—_— siigvid Dot e W Tt
L ' ’—/ v N\ Ik Gucodiva Potbac
v

Workflow Design 5 | ARCRRGANY
i : / =Tl /"'-'J'k‘
(selecting Datasets, Algorithms and Parameters) / elely] (ol
. Q
N N
0% 4a &
"_1, X A

Dara Comncanos

A(.«t.’-. N A-“ vas, Mooowg ¢ Lavour
¢ P'.--&_;:.“., G VisuaLizanon LAYERS
15(////(/, Katy (2010) Atlas of Science. MIT Press. 54




g:.’gc IShell osGi&cishel

» CIShell (http://cishell.oro) is an open soutce software specification for the integration
and utilization of datasets, algorithms, and tools.

» It extends the Open Setvices Gateway Initiative (OSGi) (http://osgi.org), a
standardized, component oriented, computing environment for networked services
widely used in industry since more than 10 years.

» Specifically, CIShell provides “sockets” into which existing and new datasets,
algorithms, and tools can be plugged using a wizard-driven process.

Developers
w? 101 %!
Al ¢ Nidi: \ Workflow
g i
CILShell Wizards
Al — — Workflow
Alg | 28 = <——>
TOOl — — : _- Alliance WOIkﬂOW
Tool | Workflow
55
eDa C I C; } —‘l l CIShell Developer Guide
4 DINE (betp:/ [ cishell.wiki.cns.in.edn)

@ CIShel| Home

(%) .
(?1 Added by Micah Linnemeier, last edited by Micah Linnemeier on Mar 16, 2011 (view change)

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, algonthms, tools, and computing resources. Algonthm + CiShell Powered Tool

integration support is built in for Java and most other programming languages. Being Java based, * &Qm .

it will run on almost all platforms. The software and specification is released under an Apache 2.0 * Plugins (coming soon)

License. « Misc. Tool Documentation

+ ClShell Web Senvices (coming soon)

ClShell is the basis of Network Workbench, TexTrend, Sci® and the upcoming EpiC tool. = Screenshots

ClIShell supports remote execution of algorithms. A standard web service definition is in

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

server, or web front-end fashion.

- mentation veloper R r

« Download

ClIShell 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

56




CIShell Portal (http://cishell.org)

& ClIShell

P ¢ T

ClShell Powered

——— 'Tools Portal

Cyberinfrastructure Shell (CI1Shell)
CIShell supports the plug-and-play of datasets and
lgorithms and their bundling int tom tools that
serve the specific needs of a user group or research
comrunity. It has been applied to develop diverse
custom tools, see below. Feel free to take plugins from
any of these tools to design your personal dream tool.

Visit the CIShell wiki

to learn more about using
ClShell as a platform

for your tool!

Provided by the Cyberinfrastructure for Network Science CenteratIndiana University.

Learn more about existing CIShell-powered tools below.

Network Workbench Tool (NWE)

The NWE Tool supports h ducaters,and p

page user manual.

g
[t

Science of Science Tool (Sci)

pports the teraporal
of scholarly dataset

study science by means, It
network analysis and visualizat

@
&

NIM tutorials in this teel.

ted in the study of

biomedical, social and behavioral science, physics, and other networks. It comes with a 57-

The §ci® Tool was specifically developed for science policy makers and researchers that
fenti »Eeospatial, topical,and

at the micro (individual), meso
(local), and macro(global) levels, There exists a 132-page user manual and 24 hours of

57

Downloads for NWB Tool Releases
P e e
50,000
http://nwb.cns.edu
Cumulstive Total of Downlosds [~
- 89,559
The Network Workbench (NWB) tool [
/
supports tesearchers, educators, and 7
.. . . f
practitioners interested in the study of /
. . . . . |
biomedical, social and behavioral science, _ /
K People Rezearch Publications
physics, and other networks. ' /
In F.ebruary 2009, the tool pr0v1des. motre 169 | SR it Ao e i e | ’/
plugins that support the preprocessing, evauate, and operate 8 aiave dvbneea| | /
analysis, modeling, and visualization of (B, Tne emisianed Gaia.coss-computn ~/
networks. How o cie this project oL A
Dec-o6 Dec-o7 Dec-o8 Decog  Augto
1 News & Updates
Motc.e than 50 of thes.e plugins can be Suae 03 W 07+ post
applied or were specifically designed for Knowtedae, Resedrch & Creatie Achy, ] v0.4 W 0.8 + pre
. (webssg d 51008}
S&T studies. e M v05 W .09+ pre
* 32100100 beta § Released . v0.6 B v1.00+ pre
* 12309 Ann Mcranie's fulorial abstract for S)
2000 I Total # of Downloads
It has been downloaded more than 65,000 = 11.4.09 Towo MR Pis featured in “ConnecliI—Th  Sanns Steq
i i D ber 2006 Ditector. Ausiralian um"-;"o:;'ﬂmu See more doclmentation
times since December . D redc i

Herr 11, Bruce W., Huang, Weixia (Bonnze), Penumarthy, Shashikant & Birner, Katy. (2007). Designing Highly Flexible and Usable
Cyberinfrastructures for Convergence. In Bainbridge, William S. & Roco, Mihail C. (Eds.), Progress in Convergence - Technologies for Human
Wellbeing (Vol. 1093, pp. 161-179), Annals of the New York Acadeny of Sciences, Boston, MA.
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Computational Proteomics

What relationships exist between protein targets of all drugs and all
disease-gene products in the human protein—protein interaction network?

- =" .
* =" asseag . a lp - ® P

Yildriinm, Mubammed
A., Kwan-1I Goh,
Michael E. Cusick,
Albert-1dszld Barabist,
and Mare Vidal. (2007).
Drug-target Network.

@ © 2007 Nature Publishing Group

Nature Biotechnology
25 no. 10: 11719-1126.

.
. - = - P i T . v r ¥ e ¥
- . . » s ss sEBe seee W me T
- . - s . * . » %< . . «n o e ey S m, g
" “o" "o . B 8 g s SEEe SEEe =BT SEE S 4SS WS Sd e S® Bmd B 8 S Ee Smes
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the protein). Color codes am given in the legend. Drug nodes (circles) are colored according to ther A Th ic Chemical Classifi

Figure 2 Drug-target network (DT network). The DT network is generated by using the known associations between FDA-approved drugs and their target
proteins. Circles and rectangles correspond to drugs and target proteins, respectively. A link is placed between a drug node and a target node if the protein
is a known target of that drug. The area of the drug (protein) node is proportional to the number of targets that the drug has (the number of drugs targeting

and the

target proteins (rectangular boxes) are colored acconding to their cellular component obtained from the Gene Ontology database,
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fruits
Computational Economics 3 ‘6’
Does the type of product that a fishing -} . s
country exports matter for e eol° 1| e %
subsequent economic performance? @ & .z.' "/ & forestand paper
5 ® o Products

vegetables 7 L ‘i 1 Lod 4" . E=—
A IS

o/ cereals
coffee and cocoa N L3 ; i #
products  ° 4 ia
C. A. Hidalgo, B. Klinger, <z mining
A.-1.. Barabdisi:, R. Hausmann
(2007) The Product Space Sirbily
Conditions the Development — - s, ¢ - X =
of Nations. Science 317, G 8 A g o X’
482 (2007). A !
2 e 5
mw—"—'% textiles e g . [l ® '.,___: =
FEFITEF3E ¢ 7 IR 5
[T | PRy
nf«u:m-:ro no m:uh:\dh:m;uﬂ.mm w { "
g f‘ bR E ] ; ¥ E anima X 5L
e aQriqu:uLe chemicals

Fig. 1. The product space. (A) Hierarchically clustered proodmity () matrix  with their proximity value. The sis of the nodes are proportional to world
representing the 775 SITC-4 product classes exported in the 1998-2000  trade, and their colors are chosen fing to the classifs introduced by

period. (B) Network representation of the product space. Links are color coded  Leamer.
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Second sight
Computational Social Science

irage: Bruace W. Heer and Todd M. Hallowry

Studying large scale social Power struggle

networks such as Wikipedia How o you keep tack of the bubbling
mmass. of information that b Wikipedia?
This chaotic-keoking mosalc i one

alw loslmM-kMop-um

Second Sight: An Emergent Mosaic of
Wikipedian Activity,
The NewScientist, May 19, 2007

pages at the time of weiting inchude

entries on sheffield Wednesday football

club, Michadl Gorbachey and pigs) 1
The mosaic has been commended in
- competition for images that visualse
network dynamics, coingiding with this
week's Inteinational Workshop and

1 Conference on Network Scence

I m Bloomington.

o et e 3 My 2007 | Mewcwmtnt | 99

Computational Epidemics
Forecasting (and preventing the effects of) the next pandemic.

Epidemic Modeling in Complex: realities, V. Colizza, A. Barrat, M. Barthelemy, A.V espignani, Comptes Rendus
Biologie, 330, 364-374 (2007).

Reaction-diffusion processes and metapopulation models in heterogeneons networks, V.Colizza, R. Pastor-Satorras,
A.Vespignani, Nature Physics 3, 276-282 (2007).

Modeling the Worldwide Spread —sImpact or Air Travel on GIoboI Spreod OF Infechous Diseases®—
of Pandemic Influenza: Baseline = ST ;
Case and Containment Interventions,

V. Colizza, A. Barrat, M. Bartheleny,
A.-J. Valleron, A.Vespignani,
PloS-Medicine 4, ¢13, 95-110 (2007).
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Atool for ']

S8 Sci? Tool — “Open Code for S&T Assessment”

Jaint Co-Authorship Network
p

OSGi/CIShell powered tool with NWB plugins and
many new scientometrics and visualizations plugins.
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Borner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Duhon, Russell Jackson, Phillips, Patrick, Ma, Nianli, Zoss,
Abngela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and 1 isualizing Scholarly Networks
Using the Scholarly Database and the Network Workbench Tool. Proceedings of ISST 2009: 121h International Conference
on Scientometrics and Informetrics, Rio de Janeiro, Brazil, July 14-17 . 1ol. 2, pp. 619-630.
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Forgot your password?

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

Not registered yet?

Register now

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

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

Tutonal #02: Network Science / Information Visualization

Tutonal #03: C1Shell Powered Tools: Network Workhench and Science of Science Tool
Tutorial #04: Tempors alysi

Tutonal #05: C

Tutorial #06: Topical Ang ; & Ma g
Tutonal #07: Tree Analysis and Visualization bflb'/ /J‘[Z.Z. CHs. Z.ﬂ. gd”

Analysis and Visualization

stwork Analy and Visualization . , b7 ;.
aiaripiid i _ bttp:/ [ sci.wiki.cns.in.edu
Tutonal #11: VIVO National Researcher Networking
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
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File | ’ tal Modeling | N g S R P R Help

|2 Console =

Welcome to the EpiC toel, which supports the modeling, analysis, and visualization of epidemic processes. =

]

The EpiC project (http://epic.slis.indiana.edu) is supported in part by the NIH RM-07-004 award. The
primary investigators are Dr. Katy Bérner Dr. Alessandro Vespignani, and Dr. Jim Sherman.
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Chin File [Compartmental Modeling] N P —— File
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EpiC Team. (2009). EpiC Tool. Indiana

[Simulation | Visualization R

Single-Population

| Exact

2 Scheduler

| Remove From List | || Remove com|
m|

Network

(Voualasion) & _Help

Line Graph

! Algorithm Name Date Time

@ Help

Create an R Instance hdd Parameter

Run Rgui

Import Table Into R

Export Table From R




’gg:C | S| | 0SGi/CIShell Adoption

USA

A number of other projects recently adopted OSGi and/or CIShell:
> Cytoscape (htip:/ [ cvtoscape.org) Led by Trey Ideker at the University of California, San Diego is
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).

> MAEvig (bttps:/ / wiki.ncsa.ninc.edn/ display/ MAE | 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.

Europe

Y

Taverna Workbench (h11p:/ / taverna.org.nk) Developed by the myGrid team
(http://myerid.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., 2000). Taverna allows users
to integrate many different software tools, including over 30,000 web services.

> TEXTrend (bttp:/ ] texctrend.ors) Led by George Kampis at E6tvos Lorand 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.

> SISOB (bttp:/ [ sisob.lec.uma.es) An Obsetrvatoty for Science in Society Based in Social Models.
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.

67

Computational Scientometrics
Cyberinfrastructures

7. Scholarly Database: 25 million scholarly records
> http://sdb.cns.iu.edu

rmes S, MeDonnell Foundation [

g»w% VIVO Research Networking
%“ http:/ /vivoweb.org

Information Visualization Cyberinfrastructure
“Pe-  http://iv.cns.iu.edu s

Network Workbench Tool & Community Wiki == )
< http://nwb.cns.iu.edu - S

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

f& Epidemics Tool & Marketplace
© Forthcoming
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SDB | SCHOLARLY DATABASE

Scholarly Database at Indiana University
bttp:/ [ sdb.wiki.cns.in.edu

Supports federated search of 25 million publication, patent, grant records.
Results can be downloaded as data dump and (evolving) co-author, paper-citation networks.

g SOt CLARLE DATEEASE [SCHOLARLY DATABASE

Center, SLIS, Indiana Univernity, Bloomington

.searm|EditPrnl|IeiMm|.ﬂbout|t.ouout|
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Creators: b
 Loon } Yot 5o 8 AND b b 0 Sarbbing v
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stract: [FNA
Couble quotaton can be uud lv mmh wmnuund
Full Text: i, i

e u--m-

First Year: | 1838 '| -b . :mhomm bt not the.
Last Year: ] 2008 =] The impertance of & particular tarm in & quary can be
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7 baren. For inatance, ‘braurt cancer 10 vould incresie
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Register for free access at http://sdb.cns.iu.edu
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J Scholarly Database : Results - Mozilla Firefox

File Edk View Higtory Bookmarks Tools Help E:
W C' 30 o) | L] | htpisssdb.sis.indiana.edufsearchiresuksrq=("artiicial inteligence”) 17 = '|markn'u:kbmid1 P
18] Most visited @ Getting Started . Latest Headines | | Hotel Konigshof - Bod...

SCHOLARLY DATABASE]

Cyberinfrastructure for Network Science Center, SLIS, Indi Uni ity, Bl ington

Search ‘ Edit Profile ‘ Adrmin ‘ About } Logout ]

Browse Results

Your search returned 13,231 results in 0.295 seconds. || DO 'oad

)

Total results per database: NIH: 2,103, Medline: 10,235, USPTO: 279, NSF: 614,

Results 1 through 20,

Next>>

s Authors /¢ s Year Title :‘;’;‘; ot of
Medline LaCombe 1987 Artificial intelligence. L. e §
Medline 1989 Artificial intelli e: expert syst 5.71
Medline Schritt 1990 [Artificial intelligence in dentistry ] 5.71
Medline ::::::::g and 2002 Artificial-intelligence- ud s.60
Medline Touretzky 1980 Artificial intelligence. 4.86

Medline Goldenberg 1980 Artificial intelligence. 4.86 70
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Cyberinfrastructure for Network Science Center, SLIS, Indiana University, Bloomington
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"Sci2 Tool: Temporal, Geospatial, Topical, and Network Analysis and

Visualization" Tutorial

Instructor:
Time/Date:
Place:
Format:
Audience:

Cost:

Abstract:

Dr. Katy Borner
12:30-16:30 on Feb 16, 2012

Meertens Institute, Joan Muyskenweg 25, 1096 CJ Amsterdam

Lecture and “hands-on” training. Please bring your laptop.
This tutorial is designed for researchers and practitioners
interested to use advanced data mining algorithms and
visualizations in their research and daily decision making.

Free but register via http://www.surveymonkey.com/s/TB2R7RL

The Science of Science Tool (Sci?) (http://sci2.cns.iu.edu) was designed for
researchers and practitioners interested to study and understand the structure and
dynamics of science. Today is used by major federal agencies in the US but also by
researchers from more than 40 countries and from many different areas of
research -- including arts and humanities scholars.
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"Sci2 Tool: Temporal, Geospatial, Topical, and Network Analysis and
Visualization" Tutorial cont.

Abstract cont.

Sci2 is a standalone desktop application that installs and runs on Windows, Linux

x86 and Mac OSX and supports:

* Reading and writing of 20 major file formats (e.g., ISI, Scopus, bibtex, nsf,
EndNote, CSV, Pajek .net, XGMML, GraphML),

» Easy access to more than 180 algorithms for the temporal, geospatial, topical,
and network analysis and visualization of scholarly datasets at the micro
(individual), meso (local), and macro (global) levels, and

» Professional visualization of analysis results by means of large-format charts
and maps.

The first hour of the tutorial provides a basic introduction of the tool. Remaining

time will be spent discussing sample workflows featured in the Sci2 Tutorial at

(http://sci2.wiki.cns.iu.edu) and new functionality such as the Yahoo! geocoder,

network clustering and backbone identification algorithms, and the analysis and

visualization of evolving networks.

Reference
Borner, Katy. (2010). Atlas of Science: Visualizing What We Know. The MIT Press.
(http://scimaps.org/atlas)
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"Sci2 Tool: Temporal, Geospatial, Topical, and Network Analysis and
Visualization" Tutorial cont.

Agenda

12:30p Welcome and Overview of Tutorial and Attendees

12:45p Plug-and-Play Macroscopes, OSGi/ClIShell Powered Tools
1:00p Sci2 Tool Basics

Download and run the Sci2 Tool

Load, analyze, and visualize family and business networks
Studying four major network science researchers

- Load and clean a dataset; process raw data into networks

- Find basic statistics and run various algorithms over the network
- Visualize the network using different layouts

2:30p Break

3:00p Sci2 Tool Novel Functionality

- Yahoo! geocoder

- Evolving collaboration networks

- R-Bridge

4:00p Outlook and Q&A

4:30p Adjourn
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cyberinfrastructure for
ET'WORK SCIENCE CENTER
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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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