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' N S Cyberinfrastructure for
Network Science Center

Interactive Visualizations using CNS WebVis Framework

Visualization: Twitter Network

Project: Al
demo.cns.iu.edu/client/iai/twitter.html

Twitter User Network
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Visualization Information
Nodes are sized by the number of tweets a user has made interacting with another user, either as a Retweeting, Replying to, or directly mentioning a user. The
color of the nodes indicate the number of times the user has Retweeted other user's messages. Edge color represents a the number of times a source node has

retweeted a target node's message.
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http://demo.cns.iu.edu/client/iai/twitter.html

' N S Cyberinfrastructure for
Network Science Center

Visualization: Co-Author Networks (nanoHUB.org)

Project:

Filter labels by Node weight:
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http://demo.cns.iu.edu/client/iai/expertise.html?set=malaria

' N S Cyberinfrastructure for
Network Science Center

Visualization: Sankey Diagram
Project: XDMoD

2 ¥ I xomoD x % | o |
€ C @& https://xdmod-dev.ccr.buffalo.edu a (s j
)'DMOD Hello, Tes1998 Yoarke [Dev (gD Dashboard J My Profie | ) About T8 Roadmap tUs~ @ Help=
Summary | Usage | Metric Explorer | Allocations | App Kernels = Report Generator = Compliance = Custom Queries | Sci Impact = Job Viewer | About
Duration:  (J3ysar = Start 20130922 [ End: 2016-09-22 [3 | 2 Retrosh Display=  Top 10 | igiExport | deiPrins | ) Available For Report
7o
.
Metrics and Options / ¥/Ti oportional Dollars of Active Grants
Tinse: IT Resources Funding Publications
Legend Bottom Center - XX Total Users

Font Size:

t

i DUIICE MM DY MESOUNCe
UPREMM by Sorvice Provider
UPREMM by Share Mode

UPREMM by System Usernome
& SUPREMM by User
i SUPREMM by User

Karst (XX}

1 by VA Person

VA Funding Agoncy: NSF
7 by VA Grant

VA Parson: Foldhaus, Charios BlaRsdZited
i Number of Grants Staried
ne-Proporboral Dollars of

lyicsGra VA Ge

VA Geant Role Organization
A Geant Role Type
s by VA Porson

Mason (XX}
4 &, VeweAnalytiesGramRoles Summary
jumber of Grant Roles Ended
mi cont Roles. Siarod
5 by VA Funding Agency
AR VM 2 {XX)

4 by VA Person
VA Funding Agoncy: NSF
7 by VA Grant Role Type
ViA Persan: Feidhaus, Charles
gl Number of Grant Roles Started

Storage 1 (XX)

& ValusAnalyticsGrand

los by VA Grant Role Organization
oo Vo

GranRoles by VA Grant Rola Typo
& VawseAnalyticsGrantRoles by VA Person

XX Total Awards

NIH (XX)

NSE (XX)

DOE (XX)

DOD (XX)

XX Total Publications

Macroscopes for Exploring, Navigating, and
Managing Science and Technology

How Collab ingin | 45

| Science
Helps America

_—_

Knowledge Flows and Delays in the I
Pharmaceutical Innovation System
Neurological Disorders and Publication...
Mapping the Intersection of Science...
Long-Distance Interdisciplinarity Leadsto... [
e Replicable Science of Science Studies .
Heterogeneous Networks on Multiple.... 1l

Research Discovery through Linked
Open Data

Analyzing and Visualizing VIVO

This Sankey diagram displays a multivariate analysis of the relationship between IT resources, funding agencies, and publications. The
width of each line represents grant dollars awarded to researchers. The configuration model allows for easy metric switching.



@B\ ' N 5 Cyberinfrastructure for
o Network Science Center

Visualization: Heatmap

Project: HSD
demo.cns.iu.edu/client/hsd/static/heatmap hour.html

This visualization shows how white

Patient Survival by White Blood Cell (WBC) Count and Time of Day

Pathophysiology: WBC Count blood cell (WBC) laboratory tests
correlate with three-year survival rates.
Low WBC Count Normal WBC Count High WBC Count 0 10k H H
ichight - 1am ; el FEE D150 The HSD dimension of the data (rows)
tam - 2am - 436/492 253/302 794 is the time of the day of the test; and
2am - 3am : 488/578 244/304 882 .
3am - dam : 500/607 260/334 941 three-year survival rate (numbers and
4am - Sam . 756/938 390/515 1,453 | in the b . t
5am - 6am 66/89 1,179/1,513 458/597 2,199 colors in the boxes) is an outcome
6am - 7am [N HEE 2,072/2,668 92711202 4,023 ; :
3 o e ST T s variable. Aggregation level for the HSD
= 8am - 9am 209/260 4,473/5,152 1,230/1,473 6,885 time of day are shown— 24 hourly
E 9am - 10am 370/466 6,007/6,621 1,160/1,390 8,477 X
2 10am - 11am 560/639 9,323/10,053 1,525/1,808 12,500 | blocks on the right.. The lowest
=) 11am - Noon T56/820 11,802/12,443 1,564/M1.,774 15,037 | . . .
a8 Maon - 1pm 5730627 10,876/11,488 1,217/1,355 13,470 | survival rates are for patients with a
s 1pm - 2pm 514/560 9,746/10,245 1,230/1,369 12,174 . .
E 2pm - 3pm 603/652 10,621/11,135 1,223/1,346 13,133 | low WBC value in the morning
F 3pm - 4pm 435/473 10,238/10,669 1,285/1,397 12,539 | (specifically at 6am).
g 4pm - 5pm 397/434 10,282/10,751 1,326/1,448 12,633 |
z 5pm - 6pm 208/222 7,820/8,207 1,161/1,274 9,703
6pm - 7pm 17123 6,028/6,331 996/1,089 7,543
7pm - 8pm 56/63 4.039/4,226 555/604 4,893 In this project, we created data
8pm - 9pm 54/57 3,097/4,220 673714 4,991 . T ;
9pm - 10pm 21/23 2,897/3,067 672/732 3822 visualizations to explain HSD to users
10pm - 11pm 10/10 1,839/1,955 4531499 2,464 . L .
11pm - Midnight : 920/968 215/219 1187 | and to help them incorporate it into in
0 their research.
5,809 128,542 23,749
BOK - = = === === == e m e EE oo
L1
YaSurvival (3-Year) #Patients per Time Group #Patients per WBC Group
L |
60.13% 100% 1] 128,542 1] 15,037

Total %Survival: 92.14% .
‘ %Survival ‘ #Patients
Total #Patients: 158,100


http://demo.cns.iu.edu/client/hsd/static/heatmap_hour.html

@ ' NS Cyberinfrastructure for
\¥ Network Science Center

Visualization: Hex Map of Science
Project: ECON

demo.cns.iu.edu/client/econ-hexma

HITS Metrics Visualization
Bl (1.06x) i @

Time Slider
Electrical Engineering & Computer Science

1959

1973

FILTER

] BruceTest2
Number of

Brain Research

- _ Social Sciences FILTER
Chemical, Mechanical, & Civil Engineering

Metric Description:

Humanities

Discipline: Brain Research
Subdiscipline: Forensic Psychiatry

Brown, 2006
Adrian R

De Letter, Els 2006
A

Shah, Ajit 2006
Scott,David 2004

Hex-style rendering of the UCSD map of science allows for easier investigation of metric bars within each hexagon node. This Interactive

map allows the user to hover over a discipline label to highlight all its subdisciplines, and also hover over a subdiscipline to see all
subdisciplines it is connected to.



http://demo.cns.iu.edu/client/econ-hexmap/
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Sentient Veil, Isabella Stewart Gardner Museum, Boston, MA (2017)
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Luddy Hall Installation
Indiana University Bloomingten UPPER ATRIUM Philip Beesley * Living Architecture Systems
April 29 2017



Luddy Hall Installation
Indiana University Bloomington ASSEMBLY SAMPLE Philip Beesley * Living Architecture Systems
April 29 2017



SChOOI Of Art’ A"Chitecture + Design STUDENT PORTAL / CONTACT

ABOUT ADMISSIONS ACADEMICS STUDENT EXPERIENCE CREATIVE ACTIVITY + SPACES NEWS + EVENTS
Home / Creative Activity + Spaces / McKinney Visiting Artist Series / Upcoming Events
Faculty + Student Work
i N | ] - [} n
Lol Teellies Philip Beesley: Digital Arts
Grunwald Gallery Friday, November 3, 2017

5:00 P.M. - 6:00 P.M.
Centers

S : This lecture will take place in Fine Arts 015.
age Collection

McKinney Visiting Artist Philip Beesley's (FRAIC OAA RCA, visual artist, architect)
Series research focuses on next-generation architecture that
Archive asks fundamental questions: can architecture feel, and

care? Can new digital fabrication, artificial intelligence,

and synthetic biology combine in architecture that comes

close to life itself? Beesley’s practice includes multiple crafts of architecture,
sculpture, industrial design, instrument making, and mechatronics. He often
collaborates with artists, including couture designer Iris van Herpen and futurist
Rachel Armstrong. He is a Professor at the University of Waterloo and European
Graduate School, and serves as the Director for the 40-partner Living
Architecture Systems Group and Riverside Architectural Press. He has authored
and edited sixteen books and proceedings, and has appeared on the cover of
Artificial Life (MIT), LEONARDO and AD journals. Features include Vogue,
WIRED, and a series of TED talks. His work has received multiple distinctions,
and was selected to represent Canada at the 2010 Venice Biennale for
Architecture.



Data Visualization Literacy: Research and Tools that Advance Public
Understanding of Scientific Data

NSF Org:

Initial Amendment Date:

Latest Amendment Date:

Award Number:

Award Instrument:

Program Manager:

Start Date:

End Date:

Awarded Amount to Date:

Investigator(s):

=

RL
Division Of Research On Learning

June 13, 2017

June 13, 2017

1713567

Standard Grant

Arlene M. de Strulle
DRL Division Of Research On Learning
EHR Direct For Education and Human Resources

August 1, 2017

July 31, 2021 (Estimated)

$1,355,236.00

Katy Borner katy@indiana.edu (Principal Investigator)
Kylie Peppler (Co-Principal Investigator)

Bryan Kennedy (Co-Principal Investigator)

Stephen Uzzo (Co-Principal Investigator)

Joe Heimlich (Co-Principal Investigator)



Beam break
records height

Pressure plate
records weight

Data collected &
fedto..

Existing
‘Rury’
exhibit experience

Beam break
records time

Visitors
manipulate
data

Creating
visualizations

Sketch of the Run exhibit
including data collection
(top) and macroscope add-
on that lets interested
visitors explore more
complex data visualizations
using table-top displays.



Manually Sportsology

entered exhibit data
A A Latitude
Who? Body Body Gender ZIPcode Runtime Jumpheight RuP °
height (in) weight (Ibs) (secs) (inch) time _ o
(secs) i .
Me 170 120 Female 55104 13.0 13 .'-'.-- -
#101 180 140 Male 37668 14.3 Unknown <
LY
#234 167 99 Oth 55102 17 28 ] 7
er Body height Longitude

(inch)

(v)
\/

Geocode
lat/long

N
V_

xMacroscope general setup and activity—Raw data on left is converted to
visualization on right by dragging and dropping (or connecting) column
headers to axes, paint buckets, size, and shape.



‘: IE E E PROGRAM ~ SPEAKERS POSTER CONTEST VENUE REGISTER CONTACT

Advancing Technology
for Humanity

201 //Conference

EnConfeatlires talks, demos, and tours on the cutting-edge of technical innovation. Practicing
engineers, academic researchers, students, and retired engineers will all find something of interest. This
is an excellent opportunity for networking, knowledge sharing and:professional development.

Q.BLOOMINGTON, IN ) NOVEMBER 10 - 11, 2017

Program Committee

e Katy Borner, Indiana University Gerhard Klimeck, Purdue University

e Bob Evanich, Duke Energy e Oscar Moralez, Vision Tech

e Chris Foreman, Purdue University * David Peter, Borg Warner

e Brian King, IUPUI s Lisel Record, Indiana University

http://www.cis-ieee.org/encon2017



http://www.cis-ieee.org/encon2017

SCWS 2017 15th.Nov.-17th.Nov.2017 ENH

Connecting the Waorld
for » Sustainable Future

ABOUT ~ PROGRAMME  REGISTRATION ~ MARKETPLACE ~ SPONSORSHIP  PRACTICAL INFORMATION

SN TOKYO |

National Museum of Emerging Science and Innovation (Miraikan)

CSWS Session: Visualizing STEAM Data in Support of Smart Decision Making
November 15-17, 2017, Tokyo, Japan. http://scws2017.org



http://scws2017.org/

Teaching



@ IVMOOC 2018 MENU

Information Visualization MOOC ivmooc.cnauf et

ENGR-E 483/E-583 Information Visualization, http://ivmooc.cns.iu.edu



http://ivmooc.cns.iu.edu/

@ MACROSCOPES FOR INTERACTING WITH SCIENCE

AcademyScope Mapping Global Society Charting Culture

loring the scientific landscay Local news from a global perspective 2,800 years of human history in & minutes

Iteration XI (2015): Macroscopes for Interacting with Science
http://scimaps.org/iteration/11




Different Question Types

Terabytes of data

Descriptive &
Predictive
Models

Find collaborators, friends

@ science
Al
BJ
) 1 1 I 1 1 1 | 1 I 1 | I 1 1 I 1 1 I | 1 1
2004 | 2005 | 2006 | 2007 | 2008 | 2009
T T T T T T T T T 1 T T T 1 1 T T
News reference volume
|dentify trends
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LEVELS

Tasks

MICRO: Individual Level
about 1-1,000 records
page &6

TYPES

Statistical Analysis

page 44
. Knowledge
e cartography
_'_ . page 135
WHEN:
Temporal Analysis
page 48 Visualizing
_ decision-
4 making
+— processes
— page 95
:-‘—’T,L ]
WHERE:
Geospatial Analysis
page 52 cell phone
= — J usage in
f 1?\/ Milan, raly
T " page 109
\u\l/rflg
_WHAT: . Evolving
Topical Analysis patent
age 56 holdings
Pag = .: of Apple
_-- = Compauter,
= Inc. and
e s & el b “ Jerome
TECh nOIO'gy el Lemelzon

beisn Reseanchne T e I -TeCEo

WITH WHOM:
MNetwork Analysis
page 60 T y world
2 Finance
Corporation
network
page 87

MESO: Local Level
about 1,001-100,000 records
page 8

Productivity
- of Russian
g lifa sciencas
research
i teams
=y F s page 105

EIERT

ey avents

in the
development
of the video
tape recorder
page 85

wictorian
poetry in
Europe

page 137

Evolving

journal
networks in
nanotechnology
page 139

Electronic and
new media art
networks
page 133

MACRO: Global Level
more than 100,000 records
page 10

e Ll

Swciarr and Sucicty in Equlibnium
Mumber
= 1 of scientists
e versus
-1 § o population
i and RED costs
T / © wersus GMP
== e 103

Increased
travel and
communication
speeds

page 83

Ecological
footprint of
countries
page 99

Product space
showing
CO-EXpOrt
patterns of
countries
page 93

world-wide
scholarly
collaboration
networks
page 157
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Visualization Framework

Insight Need Types
page 26
« categorize/cluster
- orderfrank/sort
- distributions

(also outliers, gaps)
= COMParisons
- trends

{process and time)
- geospatial
= COMpositions
(also of text)
- correlations/relationships

Data Scale Types
page 28
« neminal
- ordinal

- interval
- ratio

Visualization Types
page 30

« table

- chart

- graph

- map

« network layout

Graphic Symbol Types
page 32
= geometric symbols
point
line
ares
surface
volume
- linguistic symbols
text
numerals
punctuation marks
= pictorial symbols
images
icons
statistical glyphs

Graphic Variable Types | Interaction Types

page 34

- spatial
position

- retinal
form
color
optics
miotion

page 26

= OvENViEW

- ZOOM

= search and locate

- filter

- details-on-demand
- history

- extract

= link and brush

= projection

- distortion



Graphic Variable Types Versus Graphic Symbol Types

Geometric Symbols

Point

Line

B

Area
| L
X

Ak . | / | a
quantitative ! . J T .‘ p
= Lo NA (Not Applicable) | I I I I = = B . .
- == Ul te s e
- = /s _mas e
2 Curvatura [ uantitative
o . C C CPBD DO
B Angle guantitative
| = VL LLP2D DO
dlo quantitative
" cCcCcCcoOr>D DO
vl [t s e 00000 | _
| e | quavaive |
2 e o 00 0 08 0 ° e | | | _ l
saturat [zt ® o0 00 00 | _
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Graphic Variable Types Versus Graphic Symbol Types
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Cyberinfrastructure for
Network Science Center

Sci2 Tool Interface Components Implement Vis Framework
Download tool for free at http://sci2.cns.iu.edu

G2 5ci2 Tool =10l x|

File DataPreparation | Preprocessing Analysis Modeling  Visualization R Help

1
]
El console iEET I = B | 194% Data Manager | €} Workflow Manager = 8
- Temporal F |
.......... Geospatial ¥ - Elf!'ISI Data: C:\Users\Katy \Desktop \A-TOOLS sci2-v 1, 1
Topical b Bd. B- L=| 361 Unique ISI Records

Metworks Extract Top Nodes El o Extracted Cn:n-.b.uﬂ'u:nrshlp Netwark
Extract Modes Above or Below Value .

Delete Isolates
Fwirart Tnn Frnee

=10 x|
File DataPreparation Preprocessing | Analysis Modeling Visualization R Help
1
3
ocumenta | El consale Temporal 3181 Data Manager (, Workflow Manager = O |
http:/ fwil . Geospatial »
vo28Text [ Topicdl  » ;|| [ = F 151 Data: C:'u,leers'ﬁaty'nDeskb:up'nﬂ-TOOLS'nsleu'1.1-I:u|
E ]
nput Parar & 5ci2 Tool =10 x|
lle Format ntegrat File Data Preparation Preprocessing  Analysis  Modeling | Visualizaton R Help
de D 3
ocE e = consdle General B || pata Manager c, Workflow Manager = O
Temporal
Geospatial * ElEq_ 151 Data: C:\Jsers\Katy\DesktopA-TOOLS \sd2-v 1, 14
wtract Co-Occurrence MNetwork was selected. Topical 9 El{?| 361 Unique ISI Records
]

mplementer(s): Timothy Kelley

ntearator(s): Timothy Kelley Networks GUESS

ocumentation: Gephi hEd to not
http:/ /wiki.cns.iv.edu/display /CISHELL  Extract+ Co-Occurrence+Net
ork Radial Tree/Graph (prefuse alpha)

---------- Radial Tree/Graph with Annotation (prefuse beta)
wiract Co-Author Metwork was selected.

mplementer(s): Timothy Kelley Tree View (prefuse heta)

ntegrator{s): Timothy Kelley Tiree Map (prefuse beta)

Dv:ument._aﬁ_u:un: ) ) Force Directed with Annotation (prefuse beta)
mﬁm‘:ﬁ;&%‘;‘;ﬂId'SPIBYIEEHELumrad*— Co-Author+Network Fruchterman-Reingold with Annotation (prefuse beta)
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http://sci2.cns.iu.edu/

Load One File and Run Many Analyses and Visualizations

Times Publication
Cited Year
12 2011
18 2010
13 2010

City of Publisher Country Journal Title Title Subject Category Authors
(Full)
NEW YORK USA COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE
ACM
MALDEN USA CTS-CLINICAL Advancing the Science of  Research & Falk-Krzesinski, HJ| Borner,
AND Team Science Experimental K|Contractor, N|Fiore, SM|Hall,
TRANSLATIONA Medicine KL|Keyton, J|Spring, B|Stokols,
L SCIENCE D|Trochim, W|Uzzi, B
WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology Borner, K| Contractor, N | Falk-
TRANSLATIONA Perspective for the Science |Research & Krzesinski, HJ | Fiore, SM|Hall,
L MEDICINE of Team Science Experimental KL|Keyton, J|Spring, B|Stokols,
Medicine D|Trochim, W|Uzzi, B

Statistical Analysis—p. 44

Location Count | £Citations
Netherlands 13 292
United States 9 38
Germany n I8
United Kingdom 1 2

Temporal Burst Analysis—p. 48 Geospatial Analysis—p. 52

Geospatial Analysis—p. 52

™
et
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Load One File and Run Many Analyses and Visualizations

Times
Cited
12

18

13

e A

(¢ ¥

-

Publication  City of Publisher Country Journal Title Title Subject Category Authors
Year (Full)
2011 NEW YORK USA COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE
ACM
2010 MALDEN USA CTS-CLINICAL Advancing the Science of  Research & Falk-Krzesinski, HJ| Borner,
AND Team Science Experimental K|Contractor, N|Fiore, SM|Hall,
TRANSLATIONA Medicine KL|Keyton, J|Spring, B|Stokols,
L SCIENCE D|Trochim, W|Uzzi, B
2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology Borner, K| Contractor, N | Falk-
TRANSLATIONA Perspective for the Science |Research & Krzesinski, HJ | Fiore, SM|Hall,
L MEDICINE of Team Science Experimental KL|Keyton, J|Spring, B|Stokols,
Medicine D|Trochim, W|Uzzi, B
Topical Analysis—p. 56 Paper Citation Network—p. 60 Bi-Modal Network—p. 60
T e = Co-author and
&nn 2007, e B ik 5, 141 :‘a. :: ma ny Ot h er
5ol ¥ ﬁ" s = bi-modal networks.
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Sentient Architecture — Sculptures
that Listen and Talk

As the built environment becomes increasingly more
complex and integrated with new technologies—including
the emerging Internet of Things (loT)—there is an urgent
need to understand how embedded technologies affect the

experience of individuals that inhabit these spaces.

C'View Sentient Architecture Camp)

-

Epiphyte Grove, Trondhgim, Norway, 2012. ©PBAI

http://camps.engineering.indiana.edu



http://camps.engineering.indiana.edu/

Join us at Bloomington’s Makevention on Aug 26, 2017



Cyberinfrastructure for - :
C NS Network Science Center Search f & B

About Us Research Development Teaching Outreach Videos vents Connect With Us

We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Research B Upcoming Events
- —= Open Data and Open Put your money filad Katy Borner attends
Code for Big Science where your citations 1 PIUG 2013 Northeast
of Science Studies are: a proposal for a Conference
new fundmg system 10.13  Katy Barner presents Mapping
(website accessed Science Exhibit at WSSF

9/05/13
) 10.15 Ted Polley & Google Team

B Development
present VMOOC at EDUCAUSE

& Behind the scenes of ~7 See some of the most

10.22 Katy Barner presents at the

the design and fascinating data CGELOD 15 Years Conference
development of .| visualizations
AcademyScope in the world.
B3 Our Products
S/~ Watch Katy Borner's Successful IVMOOC < s We work closely with
full presentation from will be offered again ( ) clients to provide
TEDxBloomington . inJanuary of 2014 custom-made data,

visualization, and
software solutions

All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides ate at http://cns.iv.edu/presentations.html

CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience



http://cns.iu.edu/
http://cns.iu.edu/presentations.html
http://www.facebook.com/cnscenter
http://www.facebook.com/mappingscience
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