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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
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visualization. 1‘ Plug-and-Play
= Macroscope:
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Terra bytes of data

Descriptive &
Predictive
Models

Identify trends

Terra bytes of data

Plug-and-Play
Macroscopes

Identity trends




Type of Analysis vs. Level of Analysis

Micro/Individual
(2-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,

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

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

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

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a states
intellectual landscape

PNAS publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NIH’s core competency
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Type of Analysis vs. Level of Analysis

Micro/Individual
(2-100 records)

Meso/Local
(101-10,000 records)

Macro/Global

Statistical
Analysis/Profiling

Temporal Analysis
(When)

Geospatial Analysis
(Where)

(10,000 < records)
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Mapping Indiana’s Intellectual Space

Identify
> Pockets of innovation
> Pathways from ideas to products

> Interplay of industry and academia
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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 Transdisciplinary Tobacco Use Research
Centers Publications

Compare RO1 investigator based funding with TTURC
Center awards in terms of number of publications and
evolving co-author networks.

Zoss & Barner, forthcoming.

Supported by NIH/NCI Contract HHSN261200800812

RO1 & TTURC Project Information
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Mapping TOPiC BurStS M-o‘piuxn:-:mt:uu.m
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Co-word space of o
the top 50 highly E—
frequent and bursty -
words used in the ® Pansecton

activation 093

; o~ sequence homology

top 10% most

highly cited PNAS
publications in ZT signal transduction
1982-2001. m%.o

cells

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

growth-factor

Color Code
82-85
86 - 89

circle size ~ burst weight

: .recep!nt
expression
ring color ~ year of max word count

cicle color ~ burst onset
years of 2nd and 3rd burst are given in color 4
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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

)
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CLICKSTREAM MaP
OF SCIENCE

Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis M.A. Bettencourt, Ryan Chute, Marko A. Rodrique

Lyudmila Balakireva. 2008. A Clickstream Map of Science.

E Language Communities
| of Twitter

English
Portuguese
Spanish
Dutch
Russian
French
malian
German
Turkish
Arabic
Swedah
Danish
Finnish
Catalan
Romanian
Norwegian
Lithuanian
Slovak
Crech
Greek
Hungarian
Polish
Slovenian
Albarian
Lat

G

Hobrow
Croatian
Bulgarian

Eric Fischer. 2012. Language Communities of T'witter.




Facebook Draws a Map of the Connected World. Dec 14, 2010
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I cm The Council for Chemical
Powers the U.S. Innovation Engine

Research (CCR)

FEDERAL
GOVERNMENT

—
$1 Billion !l“ $8 Billion

FEDERAL FUNDING TAXES

$5 Billion

INDUSTRY FUNDING

CHEMICAL
INDUSTRY

&

$1 B $I B+ $5 B|[||0n $'|0 Biilion $40 Billlon U.5. ECONOMY

oS YRS e 1] TEARS et § FEARS =4 GROWTH IN GNP
don " svmoe e CHEMICAL INDUSTRY +
OPERATING INCOME

. e 206 000

JOBS CREATED

Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine.
Washington, DC. Courtesy of the Council for Chemical Research.

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

Top Five Sclentific Disciplines

About Top Five Continents
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graphic Map: Wi

Science Map: How Scientific Disciplines Relate

Elinor Ostrom - Nobel Prize in Economic Sciences 2009
August 1933, New York. NY, USA

iation at the time of the award: Indiana Univ Bloomington, IN, USA,
Arizona State University, Tempe, AZ, USA
Prize MOUVATION: “TOr NeT SNalySIS O eCONOMIC
the commons™
Field: Economic govemnance
Contribution: Challenged the conventional wisdom by demonstrating how
local property can be successhully managed by local commons without any
regulation by central authorites or privatizaton.

Interact
Select any location on the Geograp!
ng your finger
an area on the lectem’s fouch
screen) and fopics studied in that area
will highlight on the Scierx . the
brighter a topic glows, the more papers
on that topic onginated in the selected
area. Conversiely, touching a scentific
area in the Science Map iluminates
places cn the Geographic Map where
that topic is studied, Pecple and topic
butions support the exploration of
publication output by selected Noble
[aureates and particular lines of
research using MEDLINE data from
2000-2009.




Mapping Knowledge Domains

Overview

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

research management.
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Scholarly Database at IU




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
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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 28
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LM ADINY MATADACE | Users can download networks:

- Co-author

Cybennfrastructure for Network Science Center, SLIS, Indiana Universaty, Bloomington

- Co-investigator
Search | Edit Profile | Admin | About @ Logout _ CO—inVCntor

- Patent citation
Downlo;:u:%esuhs and tables for

o il ot burst analysis in NWB.

Medline Database:

he following databases

L
= Fle Edt Vew Fovortes Took Heb i
™ = Poack = L) - (T | [ seach || Folders |[TT3]-
= v [ -
r Address [ 3 Di\sampledatalscientometricssdb j Edse
= = tearme | see|
MNIH Database: CD Writing Tasks Files Currently on the CD
™ Win master table [ AT
x o lMedine _author_table. 960 KB
: File and Folder Tasks 2 '—“] AL Cv :
NSF Database: Syl Medine_co-author_table (rwb_format).csv 627 KB
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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 32




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 -

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) 34




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?

35

National Researcher Networking
Visualization 1.0
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P Data Types
Check in the boxes next to the data
types you'd like to see displayed on the

map.
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& ™ O People

M [ Publications
B < Patents

M /\ Funding

M O Courses
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System Types
Elsevier SciVal Experts

Stanford CAP

Timeline

North
Atlantic
Ocean

Jun, 2011
Jun, 2011
>

Jun, 2011

I =
Play Pause Stop

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

Enabling a National
Network of Scientists

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

@ VIVO Presentation
/—' Lhin Hua Kong Chintan Tank

August, 2011 Workshop

Material

programming language and computing platform for developing cross OS softwares
nce tool (Sci2) - An desktop application for information analysis and visualization

- An interactive visualization tool for networks and complex systems, dynamic and hierarchical graphs
st 2011 workshop datazip - Hands on workshop data package

.- e
o

Slides

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

Demo Links
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Mapping Sustainability Research




MAPSustain

Mapping Sustainability Research

dorth Pacific
Ocean

#| Funding

From year

1501 =

Detail

Geographic Visualization

Here we have a more tradstion,

ew ol the records - a

geographic overlay, Feature:
both a city and state in the U
z00m, pan, and cf r

North Pacific
Ocean

- nezuela F
Map daa 62010 Europa Technolgees. NEC( 5752 o
4| Publications
Ll

L4
Ll

4| Patents
Ll

1o year

2009 ~

http:/ /mapsustain.cns.iu.edu

Search by keyword
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School of Library and Information $
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Geographic Map
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¥ Funding
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Y| Publications 4| Patents
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L

The geographic map at state level.

Data
Datasets

The dataset covers 13,528 records on "blomass” and
*biofuel® research and technology from seven different
publication, patent, funding datasets for the years 1901 to
2010

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

US Department of Agriculture (USDA) awards made
available by a staff member of the Office of Scientific and
Technical Information from the US Department of Energy
(DOE)

Publications

MEDLINE papers by the National Library of Medicine
retrieved from the Scholarly Database
(hitpisdb.slis.indiana.edu) at Indiana University on
11/20/2010. Search query used was biomass OR biofuel
OR "blo mass® OR "bio fuel in the ‘All Text' field
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Full Text Availability information may be found in the Availability, Publisher, Research Organization, Resource Relation andlor Author (affiliation information) fields andfor via the
“Full-text Availability” link. For a journal article, please see the Resource Relation field

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

Creator/Author  Mulling, J.T,
Publication Date 1385 Jan 01 Detailed information on demand
SeTiRaiier; 06T 0: 5769929 via original source site for exploration and study.
Other Number(s) Joumal ID: CODEN: BIBIA
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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)
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Mapping Knowledge Domains

Overview

COMMUNICATIONS

-

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

R e 4

Plug-and-PI
Macroscopes

visualization.

¥ NETWORK SCIENICE CENTER

COM MUNICATIONS
) ”A CM e
) M?’ X Borner, Katy. (March 2011).
LI Plug-and-Play Macroscopes.
Plug -and- play Communications of the ACM,
Macroscopes ERIE/RIE2Z

., 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. 53

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
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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

55

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.
57

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,
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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
. A ® @ Products
vegetables ‘ ot 1 4o v 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 o
of Nations. Science 317, R -l
482 (2007). o
metallurgy $o —~_» electronics
e cobar (Learner Clasadeanon) D « J . L
& -0-0-80--8 textiles ‘e, - |® L ] '.,.__.
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[T RN
ik coben {pecasenty) nacde wze (worid tmdo [thosands of USSH
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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. 59
Second sight
Computational Social Science e S

Studying large scale social Power struggle

networks such as Wikipedia Mo do ou ke tack o the bubbng
manss of infosmation that i Wikipedia?
This chaotic-looking masaic i one
attempt to show which topics ane

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

bttb:/ [ gioapan.com/ gisapans/ 4277

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 poweted tool with NWB plugins and

many new scientometrics and visualizations plugins.

Node S & Calor Fage Sine ¢ Color
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Borner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Duhon, 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 ]mzezm, Brazil, July 14-17 . Vol. 2, pp. 619-630.




% Sei*Tool

File Preprocessing Modeling Analysis [Visualzation | Sci trics  Help
2 Console, BUESS

‘Welcome to the Science of Science Tool (Sci GruPlot

The development of this tool is supported in -

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

Indiana University, the National Science Foul Radial Tree/Graph with Annotation (prefuse beta)
and 05-0715303, and the James S. McDonnel TV O oAy e
Cyberinfrastructure portal (http:/)scislis.ind Ifee View, (prefuse deta)

Tree Map (prefuse beta) =

The primary investigators are Katy Bomer, In/ N i o T AT T —
Scinch St::tegiesgc.The Sci'bg;lwas devi force Directed with ki pete) ‘
J. Duhon, Patrick A. Phillips, Chintan Tank, a| Fruck Reingold with A tation (prefuse beta)
Cyberinfrastructure Shell (httpsficishell.org)
for Network Science Center (http://cns.slis.if Dl (VxOrd) o
Many algonthm plugins were derived from t Specified (prefuse beta) //

b.slis.indiana.edu) / N
Please cite as follows: ormonial Une Biapy /'( A

Sci® Team. (2009). Science of Science Tool. Ir Circular Hierarchy
Strategies Inc., http:fiscislis.indiana.edu.

---------- Geo Map {circle annotations
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RefMapper
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Sl Scicnce of Science (Sci?) Tool — Usage

The Sci® Tool is used by the
» National Science Foundation,

» National Institutes of Health,

.2 USDA
%§§§ 3iillaiga’

» US Department of Agriculture, and

» National Oceanic and Atmospheric Administration

Tool registrations come from 73 countries and professions such as

program

researcher

professor ... asistan

wnise PESEANGC h..... m-f_

developer i g = consultant = ~"irm:r:rmlc;g\,.. <head
assnnla
gg,gl',';tgl‘phd analyst

specialist  coordinator
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File | Comy sl Medali N X P T R Help
lg.ml = [_'J lﬂf Data Manager =7

Welcome to the EpiC tocl, 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.

The § & EpiC Tool s, d ) Model Buider . g
Chindl File (Compartmental Modeling ] N P —— File

i 1 [ Model o
EpiC __ 4 Create a compartmental model | i a = — T
N Edit compartmental model ng, ersl | Add Hew Compartmernt

EpiC Team. (2009). EplC Tool. Indiana
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%‘é’:(j |S el | osGi/cishen Adoption

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

>

USA

Cytoscape (brip:/ / cytoscape.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.nine.edu/ 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.

Y

Europe

>

>

Taverna Workbench (bttp:/ [ 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.

TEXTrend (bitp:/ / textrend.org) 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 (bttp:/ [ www.dynanets.org) Coordinated by Peter M.A. Sloot at the University of
Amsterdam, The Netherlands develops algorithms to study evolving networks.

SISOB (bttp:/ [ sisob.lec.ma.es) An Observatory 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.
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