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Overview

1. Motivation: Design informative and visually
pleasing visualizations that make a difference.

2. Theory: Learn from and combine approaches
from psychology, cartography, computer science,
information visualization, statistics, graphic design.

3. Practice: Sample visualizations designed for
experts and a general audience + plug-and-play
macroscope tools that commoditize data mining COMMUNICATIONS
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The Whole Brain Catalog:

Drew Berry

Edward R. Tufte

Envisioning Information
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All three care deeply about

Data,
Existing expertise and insight needs, and

Are able to acquire the resources it takes to

Spent months/years to deeply understand the problem/possible
solutions.

Render data optimally for the human perceptual-cognitive
system — given our current understanding of human
petception/cognition and technology.

The result are insightful yet perceptually stunning, intellectually

stimulating, and emotion provoking imagery.
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VISUAL EXPLANATIONS

Photography, scientific visualization, Data visualization, data graphics—
animation— X-y-z positions exist. Mostly without x-y-z positions.




Edward R. Tisfie

Envisioning Information

TEEHET A NEN

EDWARD R.TUFTE

VISUAL EXPLANATIONS

IMAGES AND QUANTITIES, EVIDENCE AND NARRATIVE

Today’s massive amounts of
streaming data cannot be

rendered by hand.

How can computers be used
to render informative and
visually pleasing visualizations
that make a difference?

Need BIG data analyses and
visualizations that conform to
human visual perception and
cognitive processing.
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Hubble Telescope

Original total cost estimate: US$400 million
Construction costs: US$2.5 billion
Cumulative costs: US$4.5 and $6 billion with
€593 million EU contribution

Overview

2. Theory: Learn from and combine approaches
from psychology, cartography, computer science,
information visualization, statistics, graphic design.
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Needs-Driven Workflow Design using a modular data acquisition/analysis/
modeling/ visualization pipeline as well as modular visualization layers.
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Workflow Design
(selecting Datasets, Algorithms and Parameters)
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Borner, Katy (2010) Atlas of Science. MIT Press.
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Visualization Layers: Reference System (samples)
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Examples taken from http://vizbi.org/ Posters/ 2012
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Visualization Layers: Projection/Distortion

Bifocal Display

=

Non-continuous
Magnification
Perspective Wall Functons

5

Fisheye View

s

Continuous
Polyfocal Display S felion
Leung, Y. and Apperley, M. (1994) A Review and hﬂ_)’&
Taxonomy of Distortion-Oriented Presentation ! :
Technigues, ACM ToCHIL, 1 (2), pp. 126-160. 2. Ataxonomy of distortion-oriented presentation techniqui
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Visualization Layers: Raw Data
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Examples taken from Wikipedia and
bitp:/ [ www2.warwick.ac.uk/ fac/ sci/ moac/ people/ students/ peter_cock/ r/ ramachandran/
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Graphic Design
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Semiology of Graphics
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See Jessie Kennedy’s Tutorial slides E i :
on “Visualization Principles” FORME )] A °
http:/ /mkweb.bcgsc.ca/vizbi/2012

Semiology of Graphics. Jacques Bertin, Gauthier-Villars 1967, EHESS 1998




Visualization Layers: Aggregation/Clustering
Aggregate over time, (geo) space, semantic similarity, network structure

Cluster using
- data mining on data itself. o

- exogenous classifications, ontologies, knowledge, etc.
- Idiographic data classification using
natural breaks
quantiles
means and standard deviations
equal intervals

etc.

Examples taken from http://vizbi.org/Posters/2012
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Visualization Layers: Combination

Small Multiples Multiple (coupled) windows
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Visualization Layers: Interaction

Search, filter, select - § DR
Zoom, Pan " HE
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Brushing

Details on demand

Focus & context

User status

Examples taken from http://vizbi.org/Posters/2012
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Visualization Layers: Legend Design
Inc.

AVY: Percent indentity color legend

>30 >80 >70 >60 >50 >40 >30

4 Dec. ® ¢ ¢ O O O e

isoluminant divergent

certainty

color gradient encodes measure
expression change
\ e /' change J

Examples taken from http://vizbi.org/Posters/2012

Show scale for objects that have a real-world size.
Grid lines to help people visually track data.

Pearson Correlation Coefficient
o | O +1

[
Negatively
correlated

no @ ves  CONSERVED

©0 0

o e o e REPEAT

® GENE

Info on “How to read the map” and major insights to take away.

Data details, analysis+modeling algorithms and parameters, credits, author names.
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Visualization Layers: Deployment

Paper printout Interactive displays
(static, high resolution) (dynamic, low resolution)

Illuminated Diagram Animations

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

NSF Co-PI network of
one individual

Network Analysis
(With Whom?)

Co-author network

NIH’s core competency

NETWORK SCIENCE CENTER
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Overview

3. Practice: Sample visualizations designed for

experts and a general audience

NETWORK SCIENCE CENTER

Plug-and-Play
Macroscopes

vyt v
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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.
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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.

28




Type of Analysis vs. Level of Analysis

Micro/Individual
(2-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis/Profiling

Temporal Analysis
(When)

\\\ =

Geospatial Analysis
(Where)

Topical Analysis e i
(What) 3

Network Analysis g
(With Whom?) T,
al lt."—.

e
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Identify

Academic
Industry

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

Mapping Indiana’s Intellectual Space

> Pockets of innovation
> Pathways from ideas to products

> Interplay of industry and academia

30




Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEEL Infol Zs Contest.
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RO1 & TTURC Project Information

Mapping Transdisciplinary Tobacco Use Research
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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:
Sﬂﬂm u

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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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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Search results for ‘geriatrics’
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UF Clinical and Translational
Science Institute
UNIVERSITY of FLORIDA 39

University of Florida

How do you want to compare? Comparing Grants of Organizations in University of Florida

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 3 ||
Entity Label Grani Enbiy Type :
Count 20 - - |
\
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Temporal Analysis (When) Temporal visualizations of the number of papers/funding
award at the institution, school, department, and people level i




Home eople Organizations Research Events

Chemistry

1-1301554
Math and F
Sub-Disciplines #ol * :
pubs. activity l
— 9.1 ‘-)‘
search 126 26 [ Infectious Diseases
e
1.1
Topical Analysis (What) Science map overlays will show where a person, department,
or university publishes most in the world of science. (in work) #

Conlon, Mike

Associate Director and Chief Operating Officer Enabling a National

Network of Scientists

Co-Author Network (GraphML File

Interact

Network Analysis (With Whom?) Who is co-authoring, co-investigating, co-inventing
with whom? What teams are most productive in what projects? 42




National Researcher Networking (5 cyberinfrastructure for
Visualization 1.0 @ NETWORK SCIENCE CENTER
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Geospatial Analysis (Where) Where is what science performed by whom? Science is
global and needs to be studied globally. 43
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Home People Organizations Research Events

Goodsell, David | Faculty Member

Position History

Head, Goodsell Laboratory, Molecular Biology 1994 -

Associate Professor, Molecular Biology, The Scripps Research Institute 2001 - 2006
&8 Assistant Professor, Molecular Biology, The Scripps Research Institute 1994 - 2001

Assistant Researcher, Molecular Biology Institute, University of California, Los Angeles

1992 - 1994

Scientific Associate, Department of Molecular Biology, Research Institute of Scripps

Clinic 1990 - 1992




Enabling a National
Network of Scientists

VIVO On-The-Go Overview, Interactivity,
Details on Demand
. ] ) come to
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used devices
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resme g and environments

Mow do you want 1o compare

Mapping Science Exhibit — 10 Iterations in 10 years
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The Human Connactome

RSN Y R T | LML

Read about and zoom into maps at

Call for Maps for the 8th Iteration of the Places & Spaces: Mapping
Science Exhibit on "Science Maps for Kids" (2012)




1

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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Science Map: How Scientific Disciplines Relate
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Cloning Interact
Cloning is the process of making a genetically identical copy. Cloning can Select any location on the Geographic
refer o the technique of producing a genetic copy of an organism by replacing Map location (by brushing your finger
the nucieus of an unfertiized ovum with the nucieus of a body cell from the over an area on the lectem’s fouch
organism. The reconstructed egg containing the DNA from a donor cell must sereen) and topes studed r that area
be reated with chemicals or eleciric curment in order to stimulate cell arvision will highlight on the Science Map: the
Once the cloned embryo reaches a sultable stage. It Is transferred to the brighter a topic giows. the more papers
female host where | continues 1o deveiop until birth on that topic orginated in the selected
area. Conversiely, touching a scientific
The first adull mammal cloned was Dolly the Sheep In 1997 e bl Su:w:;u M.!;Jrl‘l?Jmnaws
places on the Geographic Map where
that topic is studied. Pecple and fopic
butions support the exploration of
publication output by selected Noble
aureates and partcutar lines of
research using MEDLINE data from
2000-2009.
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¢ Map: Where Sclence Gets Done
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Bectretisoligs

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 Ner analysis of coNOMIC QOVEMance, especially
the commons™

Field: Economic govemance
Confribution: Challenged the cor

i wisdom by ing how

of% local property can be successtuly managed by local commons without any

Geographic Map: Where Scien

Top Five Continent

AEw

¢ Gets Done

regulation by central authorites or privatizaton.
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amenerar
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Top Five Scientific Disciplines

Morth Amenca - 4 000 records -
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Science Map: How Scientific Disciplines Relate

Interact

Select any location on the Geographic
Map location (by brushing your finger
over an area on the lectem’s fouch
screen) and fopics studied in that area
will highlight on the Science Map: the
brighter a topic glows, 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
publicaton output by selected Noble
[aureates and particular lines of
research using MEDLINE data from
2000-2009

Science Map: How Scientific Disciplines Relate

Search

and
and “canoe
but the exact phrase




12-Tokyo-Worldprocessor
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Ingo Gunther's Worldprocessor globe design now on display at the Giant Geo Cosmos OLED

Display at the Museum of Emerging Science and Innovation in Tokyo, Japan
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3. Practice:

plug-and-play

macroscope tools that commoditize data mining COMMUNICATIONS

T e

and visualization.

Plug-and-Play
Macroscopes

NETWORK SCIENCE CENTER




COM MUNICATIONS

) '”A CM...

7 _q,e@{_ * Bérner, Katy. (March 2011).
. 31588 Plug-and-Play Macroscopes.

P|ug -and- Play Commmunications of the ACM,
Macroscopes REXIE/NIZZ2

by Katy Borner
A\

Video and paper are at

T N

- Q@ } Designing “Dream Tools”
**mm"“'

Many of the best micro-, tele-, and macroscopes are designed by scientists
keen to observe and comprehend what no one

has seen or understood before. Gaiieo Galilei (1564-1642)

recognized the potential of a spyglass for the study of the heavens, ground and
polished his own lenses, and used the improved optical instruments to make
discoveries like the moons of Jupiter, providing quantitative evidence for the
Copernican theory.

Today, scientists repurpose, extend, and invent new hardware and software to

€< )
create . JX1ACTOSC OP €S that may solve both local and

global challenges.

Plug-and-play macroscopes empower me, my students, colleagues, and
100,000 others that downloaded them.
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Decision making in science, industry, and politics, as well as in daily life, requires that we
make sense of data sets representing the structure and dynamics of complex systems.
Analysis, navigation, and management of these continuously evolving data sets require a new
kind of data-analysis and visualization tool we call a macroscope (from the Greek macros, or
“great,” and skopein, or “to observe”) inspired by de Rosnay’s futurist science writings.

Macroscopes provide a “vision of the whole,” helping us “synthesize” the related elements
and enabling us to detect patterns, trends, and outliers while granting access to myriad
details. Rather than make things larger or smaller, macroscopes let us observe what is at
once too great, slow, or complex for the human eye and mind to notice and
comprehend.

Microscopes Telescopes Macroscopes
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Macroscopes cont.
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While microscopes and telescopes ate physical instruments, INACTOSCOPES
resemble continuously changing bundles of software

plug-ins. Macroscopes make it easy to select and combine algorithm and tool
plug-ins but also interface plug-ins, workflow support, logging, scheduling, and
other plug-ins needed for scientifically rigorous yet effective work.

They make it easy to share plug-ins via email, flash drives, or online. To use new
plugins, simply copy the files into the plug-in directory, and they appear in the tool

menu ready for use. No restart of the tool is necessary. Sharing algorithm
components, tools, or novel interfaces becomes as
easy as sharing images on Flickr or videos on
YouTube. Assembling custom tools is as quick as
compiling your custom music collection.
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Different datasets/formats.
Diverse algorithms/tools written in
many programming languages.

Smart Cities

Epidemiology
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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 _ (i .. Users .0
fmi - i@’%. o
Jv‘ I - L J . ' e e P v‘ ! t Workﬂow
Alg : .
-CI.S‘/%’_/&V 1zards CIShell Sei2 Tool Workl
Al ol - — i OfrKIiow
Alg | L2 ——
smsE— Workflow
Tool e e —
Tool e - .-.‘/_ | 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
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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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PRIV

Network Workbench Tool
http://nwb.cns.edu

The Network Workbench (NWB)

tool supports researchers, educators,

and practitioners interested in the
study of biomedical, social and
behavioral science, physics, and
other networks.

In February 2009, the tool provides
more 169 plugins that support the
preprocessing, analysis, modeling,
and visualization of networks.

It has been downloaded more than
110,000 times since December 2006.

iHom People Research Publications

Community Download Documentation

Dev Zone About

Summary
Network Waorkbench: A Large-Scale Network Analysis, Modeting and Visualization

Toolkdt for Biomedical, Sockal Sclence and Physics Research This project will design,
evaluate, and operate a unique distributed, shared resources environment for large-

scale network analysis, modeling, and visualzation, named Network Workdench
(NWB). The ermisioned data-code-computing resources emvironment will provide
more

ite this projec]

News & Updates

+ 5.1.09 Kaelble, Steve. 2009 Mapping the Fubure of
Engwledge. Research & Creatve Activily, 31, 212415
(websag accessed S109)

‘Windows (P & Vista) E]

= 32300100 beta 5 Released
« 1.2309 Ann Mcranie's ulorial absiract for Sunbelt
2008
* 114,03 Two NWE Pis featured in “Connecied—The n
;" 2008, Amna Maria Talas,  See more gocumentation
Director. Australian Broadcasting Corporation, L.
hrouTube] [Full Video (300M8)]

Getinvolved

Download 1.0.0 beta 5 Release
Note: save the download as jar

DOWHNLOAD

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?
[-% . . - -
E “® ssssng -:‘... '-'. ® e
s
Yildriinm, Mubammed i
A., Kwan-1I1 Gob, ‘5"
Michael E. Cusick, g
Albert-1.dszld Barabist, s
and Mare Vidal. (2007). @
Drug-target Network.
Nature Biotechnology
25 no. 10: 1119-1126.

s sme sma
I T T T . =

e = = BB B B= S &

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
s 8 known target of that drug. The area of the drug (protein) node is proportional to the number of targets that Ihe drug has (the number of drugs largeting
the protein). Color codes ame given in the legend. Drug nodes (circles) are colored according to their

and the

target proteins (rectangular boxes) are colored according to their cellular component obtained from the Gene Ontology database,
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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. 71
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 Travel on Global Spread OFf Infechous Diseasese—
of Pandemic Influenza: Baseline ' = ' s =

Epsdanic 1geaaciag patier
chigad dromataly d-. -
deraicprant af node
arapsetaton sriems. |

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? Tool — “Open Code for S&T Assessment”
Users come from 40+ countries

Joint Co-Authorship Network

OSGi/CIShell powered tool with NWB plugins and

many new scientometrics and visualizations plugins.

© 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

IO Dt Py A Dbl Fucdey o Mssagog. Acrng s
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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 |
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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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Fle DataPrep - Prep ..:‘_.'. jeling  Visualizat R Help
| 2 Console| Iespayl 'S 0|11t DataManager | =h
- { o SIS | |
Te——— a E-__!lSiIData: C:\Users \katy\Desktop\TOOLS \sci2-2011.09. 3C
fmplementer(s): Timothy Keley Networks  » £ 361 Uniue 151 Records
tegrator(s): Timothy Kelley '« Extracted author-paper network
tation: =1 author-paper information
l‘l‘p:Hwiki.ms.iu.edu,-'displ-a\rfCISHElLfEntract+.Au1]‘|or+Paper+Network_l rau o i
nput Parameters:
File Format: isi
FLE.S\. --------- was selected. _'J
B scheduer | =8|
: e =10/ x|
| R F"“"'-'Bt]r" 'Fle DataPreparaton Preprocessing Analyss Modeing | Visusization R Help
m Bm| General ’l“ﬂ':::?mmw' =l
I I Temporal » | — |
[ Tiipimtimne— fvact Author Paper Nebwork was selecte. » | 2ll[  EX st ata: c:\Usersikaty\Desktop\TOOLS\s6i2-2011.09.3¢
{implementer(s): Timothy Kelley 4
Cytoscape Integrator(s): Timothy Kelley
GUESS IPocumentation: Radial Tree /G
| | Extract Author Pap [http:/ fwiki.cns.iu.edu/display/CISHELL[Extract+Author+Paper+Nety  Radial Tree/G (prefuse beta)
J vl Load... Input Parameters: EIAY
fFile Format: isi
1 Force Directed with Annotation (prefuse beta)
' | JSUESS was selected. Fruchterman-Reingold with Annataton (prefuse beta)
- | B Scheduer | Drl. (VxOrd)

ified (prefuse beta)
ReﬂlwemeLis\ll_“ feted iy R all complet - St LE )
Circular Hierarchy

1 [ Algorithm Name [ Date | Time
Cytoscape 03/07/2012 09:48:37 AM

| GUESS 03/07/2012 09:47:43 AM

| Extract Author Paper Net... | 03/07/2012 09:47:35 AM
vl Load... 03/07/2012 09:47:18 AM

JRIETEY

Fie Data Preparati Prep ..:‘_.'. jeing  Visisalizal R Help
feree T Sl =0
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tegrator(s): Timothy Kelley s+ Extracted author-paper network
tation:
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(@ tnctoa e )

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.

EpiC Team. (2009). EplC Tool. Indiana

|5n‘mulation Visualization R Help
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Exact

2 Scheduler

| Remove From List | || Remove com|
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Network

[ Visualization | R Help

Line Graph

! Algorithm Name Date Time

@ Help

Create an R Instance jdd Bacanetetsal

Run Rgui

Import Table Into R

NETWURKSCIENCE’CENTER @ CI5he! Powered

Export Table From R

@
£ S
3
3
g
3
g

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
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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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