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MAPS
VS.
MACROSCOPES


http://web.avl.indiana.edu/%7Epdbeard/macroscope-kiosk/dist/#/

Microscopes & Telescopes vs. MACROSCOPES
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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







THE NATIONAL ACADEMIES PRESS D Top downloads

@ Agriculture

Top downloads
@ Behavioral and Social Sciences

@ Biography and Autobiography

. Biology and Life Sciences

@ Computers and Information Technology
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@ Earth Sciences

Education

Energy and Energy Conservation
Engineering and Technology
Environment and Environmental Studies
Explore Science

Food and MNutrition
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@ Health and Medicine
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4 » Make Sense of Science

Smelly Maps HathiTrust Excellence Networks FleetMon Explorer

Charting urban smellscapes Storehouse of knowledge Publish or perish together Tracking the seven seas

Iteration XII (2016): Macroscopes for Making Sense of Science
http://scimaps.org/iteration/12




Four new macroscopes debut at Vanderbilt University:

1. Smelly Maps: Features a “smellscape” of 12 cities mapped by smell
using social media

2. HathiTrust: Highlights the diversity of publications collected in
digital form by HathiTrust.

3. Excellence Networks: Compares how research institutions, such
as Indiana and Vanderbilt universities, collaborate with one another.

4. FleetMon: Shows how the amount of shipping traffic that
navigates the Strait of Malacca compared to other major shipping
lanes of the world.

http://scimaps.org/vanderbilt



A visitor explores the macroscope kiosk at the Eskenazi Museum of Art at Indiana University.

Call for Macroscope Tools for the Places & Spaces: Mapping Science
Exhibit (2017) http://scimaps.org/call

Background and Goals

The Places & Spaces: Mapping Science exhibit is designed to open people’s hearts and minds to the value, complexity, and beauty
of maps of science and technology.

Drawing from across cultures and across scholarly disciplines, the Places & Spaces: Mapping Science exhibit demonstrates the 11


http://scimaps.org/call




@ IVMOOC 2017

Register for free: ./ /ivmooc.cns.iu.edu. Class started Jan 10, 2017.



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

Tasks

TYPES

LEVELS

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

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

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

e Ll

Statistical Analysis
page 44

WHEN:
Temporal Analysis
page 48

WHERE:
Geospatial Analysis
page 52

WHAT:
Topical Analysis
page 56

e Ty
Technology

bedse Rasearchinm

WITH WHOM:
MNetwork Analysis
page 60
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See page 5
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Needs-Driven Workflow Design

DEPLOY
' Validation
- <€
t b Interpretation
Stakeholders Visually
encode
l data
Types and levels of analysis determine I
data, algorithms & parameters, and Overlay
deployment data
Select
visualiz.
Data % —*% — type
READ ANALYZE VISUALIZE
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Presenter
Presentation Notes
Focus on Visualization

Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement


Needs-Driven Workflow Design

' Validation
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t } A Interpretation
¥t LR -

Stakeholders

DEPLOY

Visually
encode
l data
Types and levels of analysis determine I
data, algorithms & parameters, and Overlay
deployment data
Select
visualiz.
Data % —_—> % — type
READ ANALYZE VISUALIZE
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Presenter
Presentation Notes
Focus on Visualization

Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement


Course Schedule

Part 1: Theory and Hands-On

e Session 1 - Workflow Design and Visualization Framework
e Session 2 — “When:” Temporal Data

e Session 3 — “Where:” Geospatial Data
e Session 4 — “What:” Topical Data
Mid-Term

e Session5— “With Whom:” Trees

e Session 6 — “With Whom:” Networks
e Session 7 — Dynamic Visualizations and Deployment
Final Exam

Part 2: Students work in teams on client projects.

Final grade is based on Class Participation (10%), Midterm (30%), Final Exam
(30%), and Client Project(30%).

17



Books Used in the IVMOOC

VISUAL

Cojberint rastructure for
Hetw rk Science Center
-.J DJ

Teaches timely
knowledge:

Advanced algorithmes,

tools, and hands-on
workflows.

\ L 1 a4sS O _T'; [\ NOW ]L C { gc

Teaches timeless knowledge:

Visualization framework—
exemplified using generic
visualization examples and
pioneering visualizations.

18



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.




Cyberinfrastructure for
Network Science Center

Sci2 Tool Interface Components
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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Visualization Framework

Insight Need Types
page 26

» categorize/cluster
- order/rank/sort
- distributions
{al=o outliers, gaps)
= COMParsons
- trends
{process and time)
- geospatial
» COMmpositions
(also of text)
- correlations/relationships

Data Scale Types
page 28

« nominal
- ordinal
- interval
- ratio

Visualization Types

page 30

« table

- chart

- graph

- map

« network layout

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

Graphic Variable Types
page 34
- spatial
position
- retinal
form
color
optics
motion

Interaction Types
page 26

« overview

- ZOOM

- search and locate

- filter

- details-on-demand
- history

- extract

= link and brush

» projection

- distortion

22


Presenter
Presentation Notes
Focus on Visualization

Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement


Visualization Framework

Basic Task Types
Bertin, 1967 Wehrend

selection

order

quantity

association

& Lewis,
1996

categorize
rank

distribution

compare

correlate

Few, 2004

ranking

distribution

nominal
comparison
& deviation

time series
geospatial

part-to-
whole

correlation

Yau, 2011

differences

patterns
over time

spatial
relations

proportions

relationships

Rendgen &  Frankel,
Wiedemann, 2012
2012
category
compare
and
contrast
fime process
and time
location
form and
structure
hierarchy

Tool: Many
Eyes

compare
data values

track rises
and falls
overtime

generate
maps

see parts
of whole,
analyze text

relations
between
data points

Tool: Chart
Chooser

table

distribution

comparison

trend

composition

relationship

Borner,
2014

categorize/
Cluster

order/rank/
sort

distributions
(also outliers,

gaps)
comparisons

trends
(process and
time)

geospatial

compositions
(also of text)

correlations/
relationships

23



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
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Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement


Graphic Variable Types Versus Graphic Symbol Types

Geometric Symbols

Point

Line

B
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| L
X

Ak . | / | a
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- == Ul te s e
- = /s _mas e
2 Curvatura [ uantitative
o . C C CPBD DO
B Angle guantitative
| = VL LLP2D DO
dlo quantitative
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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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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
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http://cns.iu.edu/presentations.html
http://www.facebook.com/cnscenter
http://www.facebook.com/mappingscience

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Tasks
	Needs-Driven Workflow Design
	Needs-Driven Workflow Design
	Course Schedule
	Books Used in the IVMOOC
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29

