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Maps & Macroscopes

Data Visualization Literacy
IndyBigData > Opioid Vis Competition
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@ 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
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Different Question Types
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Presenter
Presentation Notes
Taking an engineering approach and 
Believing that anyone can be taught to design meaningful visualizations 

Different Qs – where, with whom, when


Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro

Individual Level
OR

Below skin
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Presentation Notes
Multi-level system, different data, approaches, dynamics, questions, 
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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
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http://sci2.cns.iu.edu/

' 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 5 Cyberinfrastructure for
\¥ Network Science Center

Visualization: IAl Expertise Visualization
Project: Al
demo.cns.iu.edu/client/iai/expertise.html?set=malaria

CTSA Hub Expertise Filter 'malaria’ Results

Clinical Trials

s\ Title Institution Status Start Date
“
. Inigial Swidy of Malaria Vaccine Pfs25-EPAJAlhy Johns Hopkins University Completed 2011
Novel mHeaith Platform to Ensure Quality of € Duke University Not yet recruiting 2015
Phase | Study of the Safety and immunogenicil Johns Hopkins University Completed 2009
Impact of Host Iron Status and Iron Supplemer University of North Carolina at Chapel Hill Recruiting 2009
é o = Effect of Sprinkles With and w/o Fe on Zn Absg University of Colorado Denver Active, not recruiting 2011
- . BN Metabolic Effects of Hydroxychloroguine Washington University Recruiting 2mz
. Publications
< Title Institution Journal Name Publication Year
e " ’;r' Epidemniologic features impacting the pr University of Texas Health Science Cent: Pediatr. Infect. Dis. ). 2010
i Ascaris co-infection does notalter mala Emory University Malar. J. 2013
e - "_ i e |FNyE~2/IL-10 co-producing cells domin University of California San Francisco  PLoS Pathog. 2014
i Placental nEN; fected a University of California San Francisco  Malar. |. 2009
.
. . A Decline in childhood iron deficiency afte University of Minnesota Twin Citles Am. |, Clin. Mutr. 2014
/ I
' ‘,' \'_ Randomized. placebo-controlled trial to Stanford University Hum Vaccin Immunother 203
% . Does this patient have malaria? University of North Carelina at Chapel F JAMA 2010
Suppressed circulating bicyclo-PGE2 lev. University of New Mexico Health Scienc Biochem, Biophys. Res. Commun, 2013
Awards
Title Institution Amount Start Date
#Clinical Trials #Publications #hwards Determinants of Plasmodium liver invasion Johns Hopkins University 51,457,626 2009
& A = 1] L] Urban malaria mapping: a new methodolegy to a Harvard University $169,875 2011
Wolbachia as an Agent for Population Replaceme Johns Hopkins University 3427677 2007
o 1 2 o 15 3 0 215 55 Molecular Mimics of Protein Tertiary Folding fror University of Pittsburgh $1,080,934 2013
Genetic Association Mapping of Malaria Resistanc University of Minnesota Twin Cities $2,769.718 2007
#Clinical Trials, #Publications, and #Awards by CTSA Hub Beta-catenin signaling in endothelial cells during ¢ New York University School of Medicine $989,522 205
) o 18 3= 57 Mentoring Translational Research in HIY University of Califernia San Diego $916,215 2012
Johns Hopkins University [ :
Malaria Transmission and the impact of Control £ Johns Hopkins University 313,171,654 2010

Harvard Univrsvy
University of Caliornia San Frarcisco [

Penn State Milton 5. Hershey Medical Center

Personnel Expertise

University of Washington _ Name Institution #Public. #Awards
University of North Carolina at Chapel Hill _ Gloria £ Oramasionwu University Of Texas Health Science Center At Houstor 1 o
Indiana University Schoel of Medicine [ RR——— Francisca A Abanyie Emory University 1 0
Duke University [ Prasanna Jagannathan University Of California San Francisco z 0
Stanford University IR -
New York University School of Medicine RS Patrick M Newman University Of Califernia San Francisco 1 o
University of California San Diego NG Anne E P Frosch University Of Minnesota Twin Cities 1 0
University of Minnesota Twin Cities [ RNEG_G__ C Buddy Creech stanford University 0
Cose Western Reserve University i - Steve M Taylor University Of North Carolina At Chapel Hill 1 0
University of Pennsylvania [ b O3 i Mo | 2
University of Alabama at Birmingham _ Samuel B Anyona University Of New Mexico Health Sciences Center o

Columbia University NG

This visualization is based on publication datasets retrieved from the Scholarly Database at IU, and is used to identify relevant experts, publications,
clinical trials, and awards that match a search term. 11


Presenter
Presentation Notes
This visualization is based on publication datasets retrieved from the Scholarly Database at IU, and is used to identify relevant experts, publications, clinical trials, and awards that match a proposal/paper abstract or other text to leverage funding resources. 
�There are three use cases: (1) NCATs and other NIH staff can use this visualization to identify relevant experts, publications, clinical trials, and awards that match a proposal/paper abstract or other text to leverage NCATS-funded resources. (2) Anyone can use the visualization to understand what experts,publications, clinical trials, and awards NCATS supports/ed. (3) CTSA hubs can query the visualization to identify potential collaborations and synergies within the 64 CTSAs.

http://demo.cns.iu.edu/client/iai/expertise.html?set=malaria
http://demo.cns.iu.edu/client/iai/expertise.html?set=malaria

' N S Cyberinfrastructure for
Network Science Center

Visualization: Sankey Diagram
Project: XDMoD
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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.

12


Presenter
Presentation Notes
This is an example of a visualization that was integrated into a client’s container. The configuration model allows for easy metric switching. In this product, the sankey columns can be defined by a JSON object, allowing an easy way to create dynamic analyses. 


@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
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Presentation Notes
visualizations that show how white blood cell (WBC) laboratory tests correlate with three-year survival rates. In the heatmaps in Figure 1, the pathophysiology dimension of the data(columns) indicates the test result (i.e., the WBC count); the HSD dimension of the data (rows) is the time of the day of the test; and three-year survival rate (numbers and colors in the boxes) is an outcome variable. aggregation level for the HSD time of day are shown— 24 hourly blocks on the right. The lowest survival rates are for patients with a low WBC value in the morning (specifically at 6am). Both visualizations provide aggregated survival rates for all row and columns as shown by the gray bar graphs on the right and below the table.��In observational databases, each data point is a combination of both patient pathophysiology as well as HSD, and both of those dimensions provide valuable information for research. By ignoring one or the other, researchers are missing half the picture. However, conveying the idea of HSD to investigators is difficult. HSD is the result of biases due to how the healthcare system works, which most people do not fully understand. In this project, we created data visualizations to explain HSD to users and to help them incorporate it into in their research.

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

' N S Cyberinfrastructure for
Network Science Center

Visualization: UCSD Map of Science

Project: ERC
nanohub.org/citations/curate

P@? S R * Chemistry

[<}

Biology

1 E‘aﬂh Sc1ef1ée,s- i e

Medical Specialties . «"+

Infectious Diseages - =% *

This visualization is in develobment. oz

This organizes and visually represents 554 sub disciplines of science and their relationships to one another. Sub disciplines are grouped into
13 overarching disciplines that are color coded (red for medicine, green for biology, etc.) and labelled. Using a journal name based or
keyword based mapping process, data overlays can be computed. For example, expertise profiles for an individual or an institution are
generated by reading a bibtex or EndNote file with relevant publications, identifying unique journal names, and overlaying geometric
symbols such as circles atop the sub discipline(s) that are associated with each journal. This Map of science can be used to explore,
understand, and communicate the expertise profiles of an institute or nation.

14


Presenter
Presentation Notes
It organizes and visually represents 554 sub disciplines of science and their relationships to one another.  Sub disciplines are grouped into 13 overarching disciplines that are color coded (red for medicine, green for biology, etc.) and labelled. Using a journal name based or keyword based mapping process, data overlays can be computed. For example, expertise profiles for an individual or an institution are generated by reading a bibtex or EndNote file with relevant publications, identifying unique journal names, and overlaying geometric symbols such as circles atop the sub discipline(s) that are associated with each journal.
�This Map of science can be used to explore, understand, and communicate the expertise profiles of an institute or nation.  

https://nanohub.org/citations/curate

@ ' 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.



Presenter
Presentation Notes
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/

@ IVMOOC 2018

Information Visualization MOOC ivmooc.cnauf et

Register for free: http://ivmooc.cns.iu.edu. Class restarts Jan 9, 2018.



http://ivmooc.cns.iu.edu/
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http://cns.iu.edu/docs/publications/2016-emmons-jasist.pdf

IVMOOC

Student Engagement and Performance

Learning Analytics

IVMOOC 2015 Student Group Engagement and Scores
Pre-Course Week 1 Week 2 Week 3 Week 4 Midterm Week 5 Week 6 Week 7 Week 8 Week 9 Final Curr. Score

Z637-29374 33.01% 52.91% 49.89% 59.22% 50.89% 82.56% 65.04% 49.99% 39.59% 61.63% 54.91% 82.25% 82.4%
Z637-32593 25.08% 54.54% 43.58% 50.67% 53.63% 77.67% 65.7% 59.48% 52.19% 65.71% 47.27% 72.59% 75.13%

Z637-33781 29.33% 55.38% 49.26% 62.18% - 85% - - 55.56% 57.6% 45.69% 70.89% 77.94%

IVMOOC 2015 Student Group Engagement for Midterm

Midterm Final Curr. Score  Overall Engagemerﬁ Legends

Student 198 85.33% 30.34% Engagement Score
Student 210 84% 33.91% Inactive Active Very Active F D C B A

55.89%

34.92%

The heat map visualization is a representation of student engagement (magenta to blue
color scale) and performance (red to green color scale) throughout a course. The

Student 242

0% 25% 50% 75% 100% 0% 60% 70% 80%  100%
Student 265

59.86% Description

Student 216

Student 257
visualization has two levels. The top level provides an overview of engagement and
performance for groups of students, while the bottom level provides a detailed break out
of student engagement statistics for individuals with an identified group.

Student 264

85.33%

Student 262

Custom interactive visualizations of 2015 IVMOOC student engagement and performance
data, explore functionality online at http://go0.gl/TYixCn
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Educational Data Science:

Precision Learning, Teaching, and Leadership
IU Emerging Area of Research Proposal

“We will develop, validate, and optimize models that explain and
help predict the impact of different interventions on student

success at IU and in life”
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The Team

e Katy Borner, Victor H. Yngve Distinguished Prof of
Information Science, ILS, SOIC

e Raymond Burke, E.W. Kelley Prof of Marketing, KSB

 Robert Goldstone, Chancellor's Prof, Psychological & Brain
Sciences, COAS

* Dennis Groth, Vice Provost for Undergraduate Education

e Daniel Hickey, Prof, Learning Sciences Program, SoE

* Michael Kaganovich, Prof of Economics, Economics, COAS

e George Rehrey, Pl Consultant with IU’s CITL; Director of SOTL

e Anastasia Morrone, Prof of Educational Psychology, IUPUI
School of Education; Associate Vice President for Learning
Technologies, OVPIT; Dean of IT at IUPUI

e Jennifer Meta Robinson, Prof of Practice, Anthropology, COAS § =

e Linda Shepard, Senior Assistant Vice-Provost for
Undergraduate Education; Director of Bloomington
Assessment & Research

 TimothyF. Slaper, Indiana Business Research Center, IUB




Big Questions

 What would college students, faculty, and other
stakeholders do differently if they had easy, first-hand
access to the data already created by college life in the
information age?

e What wisdom about learning and life could students
actualize from pathways visualized through documents,
data, code, expertise, laboratory outcomes, class
performance, and grades?

e What leverage points for learning could faculty discern
and operationalize?

 What interventions should faculty/units/institutions
implement for positive gains?



Research Cores

The team will perform cutting-edge, interdisciplinary research in Educational
Data Science (EDS) at the intersection of four research areas:

e Cognitive Science > Classroom Experiments investigates the cognitive and
social variables, patterns, and leverage points in learning and teaching.

e Learning Science > Student Support investigates the impact of curricular
interventions on student success at IU and in life.

» Decision Science: Economics of Higher Education investigates the
economic value of education across scales—from micro to macro.
Management/Student Choice Research investigates the impact of
incentives and educational product offerings on

short-term and long-term decision making. Learning Cognitive
Science Science

 Data Science > Learning Analytics performs research
on data mining, modelling, and visualization techniques
that increase “data (visualization) literacy” and
data-driven decision making.

Data Economics
Science Management




Enter a Job, Get Course Recommendations

The system represents information on jobs, courses, companies, etc. via a heterogeneous
knowledge graph with 395,030 nodes and 993,526 edges.

Students pick a dream job; then text and graph-based algorithms recommend optimized
education opportunities, i.e., courses that maximize time, money, and/or learning.

Jobs ‘(’, Locations
8350 hid 954
University Companies
courses 1774
716 . Netwo rk ;
‘."‘.". G r a p h .’:,...
Company
Moocs “%Q] specialties
750 ] 6924

Li, Nan, Naren Suri, Zhen Gao, Tian Xia, Katy Borner, and Xiaozhong Liu. 2017. "Enter a
Job, Get Course Recommendations". iConference 2017, Wuhan, China.



http://cns.iu.edu/docs/publications/2017-li-enter-a-job.pdf

Student Flows — STEM Academic Career Pathways

STEM Academic Career Pathways

l Export to Excel ‘ | Reset ‘

Gender 8th Grade - Parent Education Planned Major - Completed Major

Gender 8th Grade Parent Education Planned Major Completed Major

College Graduate

D Did not finish High School
Female

High School Graduate

Non STEM

Non STEM

No STEM Career interest Masters

I PhD

Measuring and Visualizing STEM Pathways. NSF NCSE-1538763 Award, 2015-2017.

Interactive web site: http://demo.cns.iu.edu/client/stem



http://demo.cns.iu.edu/client/stem

Cyberinfrastructure Core

 Implements novel means to provision sensitive data via secure data
enclaves and federated Denodo virtualized databases.

 Develops novel functionality for existing learning management systems
(LMS) such as Canvas using LTI and Caliper.

e Uses/extends Tableau to serve actionable dashboards for IU leadership.

Cyberinfrastructure

Data Code
|U Production | Requires: IRB

Canvas Add-ins &
Analytics Dashboards

: . PAPERS
B (Uala-llode) [NV 1)




Establishing EDS and Ensuring U Leadership

Capitalizing on existing IU strengths:

Student Learning Analytics (SLA) Fellows Program
Scholarship of Teaching and Learning Program
Learning Technologies, UITS

Learning Science Research, PBS, COAS

Cognitive Science Program, IUB

Learning Sciences Program, School of Education
Bloomington Assessment and Research (BAR) office

Indiana Business Research Center,
http://ibrc.indiana.edu

Decision Support Initiative, http://dsi.iu.edu

Proactive collaborations with other institutions:

Unizin—11-institution digital learning consortium,
http://unizin.org

Bay View Alliance—8-institution Student Learning
Analytics (SLA) initiative

P

INDIANA UNIVERSITY

CENTER FOR INNOVATIVE
TEACHING AND LEARNING
Office of the Vice Provost for Undergraduate Education /

University Information Technology Services
Bloomington

IBRC

. Bloomington
i . |Assessment and
.~ Research

Unizin


http://ibrc.indiana.edu/
http://dsi.iu.edu/
http://unizin.org/

Outlook

Data Visualization Literacy
IndyBigData > Opioid Vis Competition
IEEE EnCon



‘: 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
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All Upcoming Colloguia

PROGRAMS
Arthur M. Sackler

COLLOQUIA

Awards

Koshland Science Museum

Cultural Programs Upcomlng COl quL”a

sacklertaliogus Unless otherwise indicated, most Sackler colloquia are held at the Arnold and Mabel Beckman Center, in Irvine, California.

» About Sackler Colloguia — :
Reproducibility of Research: Issues and Proposed Remedies

w

Upcoming Colloguia March 8-10, 2017: Washington, D.C.

Organized by David B. Allison, Richard Shiffrin and Victoria Stodden
Registration now open

Completed Colloquia

Video Gallery
Science of Science Communication IIT

Connect with Sackler

) November 15-16, 2017; Washington, D.C.
Colloguia

Organized by Karen Cook, Baruch Fischhoff, Alan I. Leshner and Dietram A. Scheufele
Registration will open May 2017

Give to Sackler Colloquia

Kavli Frontiers of Science Modelling and Visualizing Science and Technology Developments y

Diinctive Voicas December 4-5, 2017; Irvine, CA
Organized by Katy Borner, William Rouse and H. Eugene Stanley
- Registration will open August 2017

http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia



http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia/

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

Connecting the Waorld
for » Sustainable Future

ABOUT ~ PROGRAMME  REGISTRATION ~ MARKETPLACE ~ SPONSORSHIP  PRACTICAL INFORMATION

IN.-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.
https://scws2017.org/programme/detailedprogramme/2



https://scws2017.org/programme/detailedprogramme/2
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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

Macroscope Demo
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