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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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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

@ N.E'I“:.f‘\a"ORK SCIENCE CENTER
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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

10




M’lpplllg the Evolunon of Lo-Author slnp N etworks

f - b g e
Teylar = tonebraker Dantzich” Thie! - et
bgm se S ) Berkeley . R
(N 2 Adken p Larson b -
- :.m‘sc.'\ \‘. snoviky  Landenyd Robbins ATES 2T
4. Minnssate ' Fposnstcn, @®... T SeipeeZ s Virginia
o, Hallersten % Crenmngha\'{ ™, vao
FOHOn o donado | oy Erceqava ° /2 b, s Tech
Wi ° Otston ™ DeLine Schulman
Kuchinsky J
Carlrs. — I
. ( )r‘uv.cu
Ried )
Tanasse
o/ Oss,
o o [ :He!glg:
Whitnery
Teney Y
G H O\ owis =
eorgia .. Chaig \ -
® °
°2 Jardin lgarashi
TGCh -y 0O Ll Zelweger ? | :
°:,,.—e Gk TOEME -

[ Hopi
Callahon

0 : .
? |onesMukherion ® . __C‘OLuco'.
Brown " Harrold . Ioje)c .._
9 . =

7 Dunmice

.,omm.q CMU

S-ul'o ing

oEu:}w

Bell .'/.
Labs @

-
eiderman Weiland

°
Ladisch

Jan Heoo
: T—— “Harrmann Ouwu!o : Roth
< Hiu
*Zhang * Plassant <, ¥ eim o OO@nh.cl
8 "l ilash — O.. i ?‘nh\rd Harnson
9 ¥ mu](‘
“wse UMaryland o ] E?
Carr E@ gel Wistrand o + OEO rchiold °l‘f'.m:!r('
Ankarst
Legend !:o\:o Color Code Edge Color Code
E 85 -90 I
Nodes = Auhors otpapers poosanea 1019 e Mapping the Evolution of
R S aarTver o pagert poble 2.2 96-00 p—— Co-Authorship Networks
W-» I - Weimao Ke, Lalitha Visvanath &
Edges ~ Co-authorship relations 40.49 NN InfoVis Lab @Indnana Unnmsrty
Edge color ~ Year of first co-authorship 0. mmmmm UisplayedYear 2004

11

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

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

Institutions. Scientometrics. 68(3), pp. 415-426.

Research questions:

. Smll'ut_!l.l
1. Does space still matter —vesss

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

study and work at major research
2,087
0 2,088 -2529
D 2,530-3.039
@ 3040-4172

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 (R?=90.8%)
1997-2001: 2.01 (R*=90.7%)

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

1000

Contributions:

» Answerto Qs 1+ 2is YES.

» Answer to Qs 3 is NO.

» Novel approach to analyzing the dual role of
institutions as information producers and

consumers and to study and visualize the diffusion
of information among them.
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From Spatial Proximity to Semantic Coherence: A Quantitative Approach to

the Study of Group Dynamics in Collaborative Virtual Environments
Chen, Chaomei, and Borner, Katy. 2005. PRESENCE: Teleoperators and Virtual Environments,
Special Issue on Collaborative Information Visnalization Environments 14 (1): 81-103.

Questions )
Group travel longer distance

When, where, and why do users
interact when exploring
information spaces?

How does the spatial configura-
tion of an information space

correlate with spatial, semantic, £=0.04006

and social navigation?

Major Contributions

Group diameter inflating

Conceptualization and
quantification of group
coherence.

Novel visualizations to

communicate results. Figure 1. Group Coherence Space, colored by the different measures, showing the positions of four

groups
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Figure 2. A visualization model of citation parterns.

#12: CARD SK (1991) o
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3
« 1999=] avatar
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Figure 3. The user interface of the collaborative information visualization environment.
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InfoVis Group 3
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Semantically indented
chat sequences aim to
reveal underlying
connections between
users’ navigational
movements and the
contents of their
discourse in a situated
manner.

kcommon themes seem to be mnteraction design and analysis

any dea about the most recently cited and published?
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Figure 7. Group activity maps: Group 2 (left), Group 3 (middle), and Group 4 (right).
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Mapping Science Exhibit at MEDIA X was on May 18, 2009 at Wallenberg Hall, Stanford University,

9

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

soon on display at the Smithsonian

in DC.
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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 motivation: “Tor her analysls of economic govemance, especially
the commaons”
Field: Economic govemnance
ing how

Confribution: Challenged the cor i wisdom by
local property can be successfully managed by local commons without any

reguiation by central authorites or privatization.

Interact
Select any location on the Geographic
Map location (by brushing your finger
over an area on the lectem's fouch
screen) and lopics 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 scientific
area in the Science Map iluminates
places on the Geographic Map where
that topic is studied, Pecple and topic
butions support the exploration of
publication output by selected Noble
laureates and particular lines of
research using MEDLUINE data from

2000-2009.
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2. Novel approaches and data 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, expetts, 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.




VIVO International Researcher

Network

Enabling a National
Network of Scientists

VIVO: A Semantic Approach to Creating a National Network
of Researchers ( )

« Semantic web application and ontology
editor originally developed at Cornell U.

* Integrates research and scholarship info
from systems of record across
institution(s). o

» Facilitates research discovery and cross- '

laking Heacmnes e

disciplinary collaboration. e s
« Simplify reporting tasks, e.g., generate 5 N =
biosketch, department report. ' o

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.
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Network Analysis (With Whom?) Who is co-authoring, co-investigating, co-inventing
with whom? What teams are most productive in what projects? 40
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Geospatial Analysis (Where) Where is what science performed by whom? Science is
global and needs to be studied globally. #

Enabling a National
Network of Scientists

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

and environments




Borner, Katy

Download Data

General Statistics.

c¢,.m¢.a;.w,t'- — | General Statistics
B * 30 publication(s) from 2001 to 2010

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

Co-Author Network

Save as Image (PNG file)

Tables
* Publications per year

Tables

] o]

. * (Co-authots

Run Sci2 Tool and Load Co-Author Network

Network Analysis Toolkit
B Console £ i Data Manager Nodes: 81
Please cite as follows: . EdgeS: 390

[]
Sci® Tearn., (2009). Science of Science (5ci®) Tool. In =
Strategies, http:ffscishivindiana.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 linked from




Bdérner: Insightful Visualizations of National Researcher Networking Data 45

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

@ VIVO Presentation
74 Chin Hua Kong C

Chintan Tank

August, 2011 Workshop

Material
. 5 or higher - Aprogramming language and computing platform for developing cross OS softwares
. Science (Sci2) - An desktop application for information analysis and visualization
« Gephi- An interactive visualization tool for networks and complex systems, dynamic and hierarchical graphs
o VIVO August 2011 workshop data zip - Hands on workshop data package

Slides

» Tutorial Slides presented at the VIVO Conference 2011
onnaire and Post-Questionnaire

* Pre-Questi

Demo Links

w INDIANA UNIVERSITY

Bdrner: Insightful Visualizations of National Researcher Networking Data 46

Develop VIVO Visualizations
httb:/ [ 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




Mapping Knowledge Domains

Overview

3. Data services and plug-and-play macroscope
. - COMMUNICATIONS
tools that commoditize data mining and G _ACM,,

5

Plug-and-PI
Macroscopes

visualization.

¥ NETWORK SCIENICE CENTER

COMMUNICATIONS
°”ACM,%

M?’ X Borner, Katy. (March 2011).
OIS Plug-and-Play Macroscopes.
Plu g-an d-PI ay Communications of the ACM,
Macroscopes EERIE/NZZZS

., by Katy Borner
A\

a4

Video and paper are at




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

. o W= T P

ANavas INTERPRETATION

Tie Vo TPase
At Bucadion Aratliec
v

— ..
B

Stakeholders

|

Workflow Design
(selecting Datasets, Algorithms and Parameters)

PR AC)
LOxwy

A

ArcigcNodetng

Dam Acousmon ' Dam Awavas, Mooowg ¢ Lavour Dara Comncanos
¢ PreproCESONG VisuaLizanon LAeRs
Barner, Katy (2010) Atlas of Science. MIT Press. 49

Q:-?C IShell osGi & crshell

» 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.

Developer _ (if* _ Users _suq
wﬁl D A7 ‘@’.’"’z-

g pa J ~ | Workflow

CIShell Wizards Sei2 Tool
" Alg T = { | Workflow
g
Tool = Alliance Workﬂow
Co Workflow

50




i CIShell Developer Guide
‘.’C I S h el l (bttp:/ [ cishell.wiki.cns.in.edn)

‘.'Cl hCHHome £ Edt &k Add ~

&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 L
integration and utilization of datasets, algonthms, tools, and computing resources. Algonthm ® QMM!E
integration support is built in for Java and most other programming languages. Being Java based, . &m .
it will run on almost all platforms. The software and specification is released under an Apache 2.0 * Blugin Ing s00n
License, - M ! Lottt
. CISheII Web Services (coming soon)
ClShell is the basis of Network Workbench, TexTrend, Sci® and the upcoming EpiC tool. « Screenchots

CIShell supports remote execution of algorithms. A standard web service 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. e

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

51

Ay .

g.'c 1S h el l CIShell Portal (http://cishell.org)

——
CIShell Powered

——— 'Tools Portal

Cyberinfrastructure Shell (CI1Shell) 3
Clshcll supw!s the plug- mé plar of datasets and Visit the CIShell w{kl

and their b tom tools that
serve the specific needs of a user ;mupwrmauh pojeR MOl e aboULERDD
. community. 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.

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 'Ton] (N w B)

The NWE Tool supports yand p iti int ted in the study of
biomedical, social and bchauon] seience, phn:cs, al\d other networks, It comes with a g7-
page usar manual.
Oallery e

s i| - i

G at

Science of Science Tool (Sci)

The Sci® Tool was specifically developed for science policy mahts and researchers that
study science by scientific means. It supp the ternporal, geospatial, topical, and
network analysis and visualization of scholarly datasets at the miero (individual), meso
(local), and macro (global) levels, There exists & 133-page user manual and 24 hours of
NIM tutorials in this teol.
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Downloads for NWB Tool Releases
P N A P
§0,000
http://nwb.cns.edu A
[ Cumlative Total of Downlosds [~
89,559
40,000(
The Network Workbench (NWB) tool '
supports tesearchers, educators, and
practitioners interested in the study of )
biomedical, social and behavioral science, _
. tesearch Publications
physics, and other networks.
1 S
In F.ebruary 2009, the tool prov1des. motre 169 || BNy @ o Xtame i ik ol
plugins that support the preprocessing, SVatsne 306 opetath 3 skkss CHEAIRE | __
analysis, modeling, and visualization of (WWB) The emsioned Gata coge. computn
more A .-‘: o _/\\
networks. Home 1o cite this project ol
Dec-o6 Dec-o7 Dec-o8 Decog  Augto
1 News & Updates
Mor? than 50 of thes.e plugins can be S i e 03 W 07+ post
applied or were specifically designed for Kanouladie Assaarch s Crooive AcOV 3 v0.4 W 08+ pre
. (websag accessed S109)
S& T studies. M vos MW 09+ pre
HATS JALNEE Riassd M w06 B 1.00 4 pre
« 1.23.09 Ann Mcranie's fulorial abstract for 5 ——
2009 I Total # of Downloads
It has been downloaded mote than 110,000 * 11408 Two W Ps testurodn“ConmecB=The et
. . Bower of Six Deqrees.” See more documentation
Di'm Australian Broadcasting Cofporation, Ltd.
times since December 2006. CoN: Be e B oWAC g Coc iy S

Herr I1, Bruce W., Huang, Weixia (Bonnie), 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 Academy 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?

Yildriinm, Mubammed
A., Kwan-1I1 Gob,
Michael E. Cusick,
Albert-1.dszld Barabist,
and Mare Vidal. (2007).
Drug-target Network.

@ © 2007 Nature Publishing Group

Nature Biotechnology
25 no. 10: 11719-1126.

. - - . . I . . - . -
- . . i cafiten  acililen ® 8 s s smB= soe- =
. . « s = w . - - 'y -
- . 8 f 8 g e SHE- SEE- =BT ~@EE & 4 SEE Sme s
.
. * Bt st 2 ™ s m = s ema - - S = B= -
- - - - - - - - . - . - - - - .
e T - e B B B B Bem $= S

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
5 a known target of that drug. The area of the drug (protein) node is proportional to the number of targets :hal Ihe drug has (the number of drugs targeting
the protein). Color codes ame given in the legend. Drug nodes (circles) are colored according to their Chemical Classifi and the
target proteins (rectangular boxes) are colored according to their cellular component obtained from the Gene Ontology database,

54




fruits

Computational Economics o '@'
e table ol
Does the type of product that a fishing A . g
country exports matter for e ol 1§ e %
subsequent economic performance? @ - yl '/ & torestand paper
. ® @ Products
vegetables ‘ ot 1 4o » m
ERENVARS NP
J cereals
: WO\ AID
- ®
coffee and cocoa F y

products

C. A. Hidalgo, B. Kiinger,

A.-1.. Barabdis:, R. Hausmann : 3 P l—a //ﬂ
: 3

vehicles

(2007) The Product Space . machinery
» L]
Conditions the Development T =
garments T
of Nations. Science 317, R -l
482 (2007). o
metallurgy $o —~_» electronics
g A -
e cobar (Learner Clasadeanon) D o J . L
O . ] textiles ‘q/ . [®fiiesi
PRI TN E § ' t 3
FATRET] LN
ik coben {pecasenty) nacde wze (worid tmdo [thosands of USSH
o000 .+.000 w il s\ A
PEEE RRLER animal
agriculure chemicals
Fig. 1. The product space. (A} Hierarchically clustered proodmity (4) matrix  with their prodmity value. The sizs of the nodes are proportional to world
representing the 775 SITC-4 product classes exported in the 19982000  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. 55
Second sight
Computational Social Science e
Studying large scale social Power struggle
networks such as Wikipedia How doyoukeep ok o thebubtng
marss of information that s Wikipedia?
This chaotic-looking masaic i one

attempt to show which lopics ae

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

network dynamics, coinciding with this
week's Inteinational Workshop and

| Conbesence on Network Science

{ In Bloomington.




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, Conptes Rendus
Biologie, 330, 364-374 (2007).

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

Modeling the Worldwide Spread —OImpact ¢ Air Trovel ON G1obo| Spread OFf Infechous Diseasese—

of Pandemic Influenza: Baseline

Case and Containment Interventions,

V. Colizza, A. Barrat, M. Bartheleny,
A.-. Valleron, A.V espignani,
PloS-Medicine 4, ¢13, 95-110 (2007).

i 1%“,,{

*Forecasts OF THE Next Pandemic Influenza
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Sci?2 Tool — “Open Code for S&T Assessment”

Joint Co-Autharship Network

OSGi/CIShell powered tool with NWB plugins and

many new scientometrics and visualizations plugins.

Node S & Calor Fage Sine ¢ Color

3 1

© Wiy G 1 4 1 b e e
0 8 Beotechnology
O 13 fewin Research

10 Chemsical, Mecharical. & Civil Enginerring Sci Maps

Horizontal Time Graphs

MIE Comtion of the AVEDD Duts Fucir: A Distsbosed Py foe Masagng. i

TiaesP Al A Hagh Packoemmacn Normmsi Comasenn fos Bamsciand Eobss

Hemwesk Commarca S Resmtch sl Ecat ot Lhans nsraeuty sed Bnaca Usiracaay- Pasbon Useraruay Lukasapola

] 3 ] 2 Ty 0 £ £ £ 20 E el e b =0

Borner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Dubon, Russell Jackson, Phillips, Patrick, Ma, Nianli, Zoss,
Angela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and Visualizing Scholarly Networks
Using the Scholarly Database and the Network Workbench Tool. Proceedings of ISST 2009: 121h International Conference
on Scientometrics and Informetrics, Rio de ]aﬂezm, Bragil, July 14-17 . Vol. 2, pp. 619-630.




Sci? Tool Vis cont.

W% Sci* Tool

File Preprocessing Modeling Analysis Scientometrics  Help

|8 Console GUESS

:'Welcome to the Science of Science Tool (Sci GnuPlot

' The development of this tool is supported in -

|Network Science center and the School of Li Radial Tree/Graph (prefuse alpha)

\Indiana University, the National Science Fou| Radial Tree/Graph with Annotation (prefuse beta) -

“and OS-0715303, and the James S McDonnel o B R

| Cyberinfrastructure portal (http:fisci.shis.ind fitENike \DICIVIE S LA .

Tree Map (prefuse beta i

| The primary investigators are Katy Bormer, In 2 e P A T —
SciTech Strategies Inc. The Sci® tool was devs Force Directed with AR bata)

'), Duhon, Patrick A. Phillips, Chintan Tank, a| Fruct Reingold with Annotation (prefuse beta)

| Cyberinfrastructure Shell (http:ficishell.org)

| for Network Science Center (http:fiens.slis.ii DL (VOrd)

| Mary algorithm plugins were derived from t £

| httpsiinwb.slis.indiana.edu). Specinied (prefuse beta)

Hor

ontal Line Grapk

|Please cite as follows: %
| Sci® Team. (2009), Science of Science Tool. I Circular Hierarchy
| Strategies Inc., http:/fscislis.indiana.edu.

beo Map (circle annotations)

oring annotations)

B Scheduler Geo Map (region

Remove From List | [ | Remove completed image Viewer
[m RefMapper i ,_!

! Algorithm Narme Date Time % Con
& Extract Co-Author Netw...  09/03/2000 00:15:20 AM

e —
& Load and Clean ISIFile 09/03/2008 00:15:05AM | . .
Circular Hierarchy

||| < m v |

Forgot your password?

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

Not registered yet?

Register now

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

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

Tutonal #02: Network Science / Information Visualization

Tutonal #03: C1Shell Powered Tools: Network Workhench and Science of Science Tool
Tutonal #04: Temporal Anal -Burst Detection

Tutonal #05: C 1

bhitp:/ [ sci2.cns.in.edn
bhttp:/ [ sci2.wiki.cns.iu.edn

Tutorial #10: Us
Tutonal #11: VIVO 7 i
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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by users from more than 40 countries
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ff - — e
| & EpiC Tool =N ol ==
File | Compartmental Modeling | Networks Simulati Visuali » R Help
2 Console " O |/ i} Data Manager
Welcome to the EpiC toel, which supports the modeling, analysis, and visualization of epidemic processes.
The EpiC project (http://epicslis.indiana.edu) is supported in part by the NIH RM-07-004 award. The
primary investigators are Dr. Katy B&mer Dr. Alessandro Vespignani, and Dr. Jim Sherman.
The B U EpiC Tool bs, [ Mode! Builder = |
" = - = Eil
Chind file [Compartmental Modeling | Networks  Simulation '_'e
1 modet o
EpiCl | B ¢ Create a compartmental model l d a % ¥ —
Netwd ers| Add New Compartment

Wel¢ L0 COMPaMIENEal IMooe fing, a

Pl

EpiC Team |203‘9| EpiC Tool. Indiana

{ Simulation | Visualization R Help
r e-Poo t i
£ | 2
2 Scheduler =X bn of

Remove From List Remove com)|

m I Visualization | R Help

! Algorithm Name Date Time |

Unbound Parameters

EI Help

Create an R Instance i Parwnetat
Inconsistencies Log
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OSGi/ CIShell Adoption

7

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://mygrid.org.uk) led by Carol Goble at the University of Manchester, U.K. is a free
software tool for designing and executing workflows (Hull et al., 2006). Taverna allows users
to integrate many different software tools, including over 30,000 web services.

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.

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