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FROM ABOVE

Yann Arthus-Bertrand

How can we communicate the beauty,
structure, and dynamics of science to a

general audience?
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April, 2005: 101st Annual Meeting of the
Association of American Geographer, Denver, Colorado.
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Debut of 5% Iteration of the Mapping Science Exhibit at MEDIA X
was in 2009 at Wallenberg Hall, Stanford University.
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Science Maps in “Expedition Zukunft” science train visited 62 cities in 7
months. Opening on April 23, 2009 by German Chancellor Merkel
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Ingo Gunther's Worldprocessor globe design on display at the Museum
of Emerging Science and Innovation in Tokyo, Japan.

Places & Spaces Digital"_Diéplay 1nN th C n Stat m*erswn Theate_r
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Exhibit Advisors
and Ambassadors

Places & Spaces at Duke University
January 12 - April 10, 2015



Kristi Holmes (@ kristinolmes - Apr 30
'f ) Excited for @cnscenter Places&Spaces at (@galterlibrary! @katycns

Places & Spaces at Northwestern University
May 14 - September 23, 2015 15

Places & Spaces Exhibit at the David J. Sencer CDC Museum, Atlanta, GA
January 25-June 17, 2016 16



10 iterations over 10 years

equal

10 x 10 = 100 maps!

The Power of Maps

133 P YT
= \J'-E- & 2y
i . -’ : . :"-_'—‘;
f & a1
e ]
[ P ke




Cartographic maps of physical
places have guided mankind’s
explorations for centuries.

They enabled the discovery of new
worlds while also marking territories
inhabited by the unknown.

Without maps, we would be lost.
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Cosmographia World Map - Claudius Ptolemy - 1482
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Nova Anglia, Novvm Belgivm et Virginia - Jan Jannson - 1642
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A New Map of the Whole World with Trade Winds According to the Latest and Most Exact
Observations - Herman Moll - 1736




Science maps of abstract semantic
spaces aim to serve today’s explorers
navigating the world of science.

They can be used to identify objectively

major experts, institutions, collections.
They allow us to track the emergence,
evolution, and disappearance of topics
and help to identify the most promising
areas of research.

HUMAN PERCEPTION
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Ph.D. Thesis Map - Keith B. Nesbitt - 2004
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In Terms of Geography - Andre Skupin - 2005

The Structure of Science

The Structure of Science - Kevin Boyack, Richard Klavans - 2005



The Power of Reference Systems 2006
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The Visual Elements Periodic Table

Visual Elements Periodic Table - Murray Robertson, John Emsley - 2005



Sky Chart of New York City in April 2006 - Roger W. Sinnott, Interactive Factory - 2006

How would a reference system for all

of science look?

What dimensions would it have?
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HistCite TM Visnalization of DINA Development : Eugene Garﬁéld, Elisha Hardy, Katy
Borner, Ludmila Pollock, Jan Witkowski - 2006

Impact The US Patent Hierarchy Prior Art
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TescAre Visualization of “The History of Science” - W. Bradford Paley - 2006

The Power of Forecasts 2007
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CCICMIC LUATADD

Tectonic Movements and Earthguake Hazard Predictions - Martin W. Hamburger, Lou Estey,
Chuck Meertens, Elisha Hardy - 2005

—elmpact or Air Travel on Global Sprec:d of Infectious Diseases®—

14th Camtury: Block Dacth 218 Cantury: SARS
= Epidamic sproading patiern . r
changed dromatically ofter the

development of modemn
transportation systems,

* Forecasts of THE Next Pandemic Influenza ®

The centred map reprasents the cumulative The US maps focus on the situation in the +
Seasonals Ferscah o rumber of cases in the world oiter the it | 51 a US after ane yoar, ond show the effect of  The modsl icudes e *Reproductive

yoar from the sort of o pandamic changes in the eriginal scenero Number [Ro)

infhoniza with Ro=1.9 originaling in analyzed, Different color coding Is used
Geo grcphn:ol .

Hancd [Vielnom) in the Spring. for the soke of viwalization

Impact of Air Travel on G/obzz/ S prmd of Iﬂﬁcz‘zom Diseases - Vittoria Colizza, Alessandro
Vespignani - 2007




Can one forecast science?

What ‘science forecast language’ will
work to communicate results?

INSTITUTE FOR THE FUTURE
Science & Technology Outlook: 2005-2055
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Science & Technology Oét/oo/é.' 2005-2055 - Alex Soojung-Kim Pang, David Pescovitz, Marina
Gortbis, Jean Hagan - 2006



| 13 Years of Physical Review
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114 Years of Physical Review - Bruce W. Herr II, Russell Duhon, Katy Borner, Elisha Hardy,
Shashikant Penumarthy - 2007

Mapping the Universe

Space, Time, Discovery!

Mapping the Universe: Space, Time, Discovery! Chaomei Chen, Jian Zhang, Michael S. Vogeley, J.
Richard Gott I1I, Mario Juric, Lisa Kershner - 2007



Forecasting Large Trends in Science

MAPS OF SCIENCE

Chemistry

Maps of Science: Forecasting Large Trends in Science - Richard Klavans, Kevin Boyack - 2007

MAP OF SCIENCE: FORECASTING

LARGE TRENDS 1N SCIENCE

.- MEDICAL SPECIALTIES Science Forecast
B3 P 72 S1:E1, 2015
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Science Maps for Economic Decision Makers

T - LS T
o, S — S 3
=3 G
Bty =Tt PREETr
Ti:m‘"f v e
Bats 3 :'
- — i
gl — L e

What insight needs to economic

decision makers have?

What data views are most useful?




Europe Raw Cotton Imports in 1858, 1864 and 1865 - Chatles Joseph Minard - 1866

FIG. 7. THE VIDEO TAPE RECORDER

Tracing of Key Events in the Development of the 1 ideo Tape Recorder - Mr. G. Benn, Francis
Narin - 1968



Science Maps for Science Policy Makers 2009
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Chemical Research & Development e Counch f: Chomical

Powers the U.S. Innovation Engine

INVESTMENT IN CHEMICAL SCIENCE R&D

FEDERAL
GOVERNMENT

-

$8 Billion
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$5 Billion
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TIMELINE FROM CONCEPTION
TO COMMERCIALIZATION

U.5. ECONOMY

CHEMICAL INDUSTRY
OPERATING INCOME

Chemical R&D Powers the U.S. Innovation Engine - The Council for Chemical Research - 2009
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Ioas CLICKSTREAM MAP
| T OF SCIENCE

A Clickstream Map of Science. Johan Bollen, Herbert Van de Sompel, Aric
Hagberg, Luis M. A. Bettencourt, Ryan Chute, Marko A. Rodriguez, and
Lyudmila Balakireva - 2008



Science Maps for Scholars

The Human Connectoma
pes !

> The Human Disease Network
BB Explore onine at bty

Diseasome - Mathieu Bastian & Sebastien Heymann - 2009



The EMERGEI\ﬁE of

ANOTECHNOLOGY

MAPPING THE NANO REVOLUTION
T

CHANGING ROLES OF
DIFFERENT JOURNALS
T = 2

LEGEND

The Emergence of Nanoscience &> Technology - Loet Leydesdortt - 2010

Science Maps as Visual Interfaces to Digital Libraries :
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Map of Scientific Collaborations from 2005-2009

Stream of Scientific Collaborations between World Cities - Olivier H. Beauchesne - 2012

History of Science Fiction - Ward Shelley - 2011



Check out our Zoom Maps online!
®

Visit scimaps.org and check out all our maps in stunning detail!

Science Maps for Kids 20




MANGA UNIVERSE

883 Series
62,172 Chapters

1,074,790 Pages

Manga Universe - Lev Manovich and Jay Chow - 2012
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Khan Acadenry Library Overview - Benjamin Wiederkehr and Jéréme Cukier - 2012



Science Maps Showing Trends and Dynamics 2013
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Pulse of the Nation: U.S. Mood Variations Inferred From Twitter

Pulse of the Nation - Alan Mislove, Sune Lehmann, Yong-Yeol Ahn, Jukka-Pekka Onnela,
and James Niels Rosenquist - 2010



Who Really Matters in the World

LEADERSHIP NETWORKS IN DIFFERENT-LANGUAGE WIKIPEDIAS

FRENCH 2011
Threshold of 260
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Who Really Matters in the World—I eadership Networks in Different-Langnage W ikipedias
Peter A. Gloor, Keiichi Nemoto, Samuel T. Mills, and David E. Polley - 2013

The Future of Science Mapping 2014
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PREDICT: HealthMap - John Brownstein, Damien Joly, William Karesh, Peter Daszak, Nathan Wolfe, Tracey
Goldstein, Susan Aman, Clark Freifeld, Sumiko Mekaru, Tammie O'Rourke, Stephen Morse, Christine Kreuder
Johnson, Jonna Mazet, and the PREDICT Consortium - 2014

Map of the Internet - Martin Vargic - 2014



Exploring the Relationships Between
a Map of Altruism and a Map of Science
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Exploring the Relationships between a Map of Altruism and a Map of Science - Richard Klavans
and Kevin W. Bovack - 2014

Curated by the Cyberinfrastructure for Network Science Center
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Maps &More Exhibitions Host the Exhibit Mapmakers Store News Contact

Full 100-map exhibit
ondisplay for the
first time ever at the

E\plore the rnaps | ‘ : ;_. University of Miami

and background

information at B What IS a Science Map? B See the Maps

Ifyau'renewto Zoomintoall 100
science mapping or maps that comprise
datavisualization, i ¢ |Gl thePlaces & Spaces

exhibitto see them in Data Beanstas’ theater pece now payng

stunning detail M, BLy/1vEsTWo fvmoos
eated by Places & Spaces

here's an overview

B Purchase Maps & More B P&S Around the World
Have a favarite map? . Browse photos of
Have itprinted and Places & Spaces c i :
: B o manexus on the b screent 418 at
framedto hangin exhibits from around FREE ti @ beo clfce g of Ghow,

el N
yourhomeorofficel = \5 theworld and seea e i kot AVt
A fulllist of venues

Places & Spaces
B Meet the Mapmakers B Host the Exhibit Gmagpngacience
e Randa!l Munvos @kcd ffeatured n T8 &
Over theyears, the 4 Putyourinstitution 2000 in T10] won 2 Hugo for "bsat
exhibithasemployed an the map by hosting graphic’ expiamici com/wikiindex.phg..
over 240 mapmakers theexhibitatyour . ... theugoawards.org
from around the university, museum,

world orlibrary Twest to @mappingsciencs




/ 2 :ﬂ 1 ;,'_' ACESO Curated by the Cyberinfrastructure for Network Science Center
W SPACES(X = =3 00 =

About People Maps & More Exhibitions Hosting Publications Store News Contact
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Hidalgo, César A, Bailey Klinger, Albert-Liszié Barabssi, and Ricardo Hausmann. 2007. See also The Product Space map from Phase | of Places & Spaces.

Call for Macroscope Tools for the Places & Spaces: Mapping Science
Exhibit (2016) http://scimaps.org/call

Backgl’ou nd and Goals Themes for the upcoming iterations/years are:

The Places & Spaces: Mapping Science exhibit was created toin * 11th lteration (2015): Macroscopes for Interacting With Science
communicate human activity and scientific progress on a glof * 12th Iteration (2016): Macroscopes for Making Sense of Science
that enable the close inspection of large-scale maps in public * 1>t teration (2017):Macroscopes for Forecasting Science

conferences; (2) novel, interactive macroscope tools that let 1 * 14th lteration (2018): Macroscopes for Economic Dedision Makers
. :,.. - , . e . « 15th lteration (2019): Macroscopes for Science Policy Makers

Microscopes, Telescopes, Macroscopes Plug-and-Play Macroscopes

The Infinitely Great

Telescope

Microscope

The Infinitely Small
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AcademyScope Mapping Global Society Charting Culture

B 00 Eetaces & Soaces: Mapps
L C [ hitps: ] iwww.facebook.com/ mappingscience
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Flaces & Spaces: Mapping Science

Wi are posting, ommenting, snd fking a3 Paces & Spares: Mapping Science — Change 1o Samual Mills

The 9th Iteration
is Coming Soon!
Curators, mapmakers and
designiers are hard at work.
prepaning the Bth eration
of for public viewing.
Lock aut for, the online
debutat stimaps.ongl

Updute Page info | | v iked | @ ~]

Become a fan and see many great photos of the exhibit—
plus find out when it’s coming to a venue near you!

facebook.com/mappi ience




Data Visualizations:
Drawing Actionable Insights From Data

Katy Borner

Victor H. Yngve Professor of Information Science
Director, Cyberinfrastructure for Network Science Center
School of Informatics and Computing and
Indiana University Network Science Institute
Indiana University, USA

Inangural I ecture

Auditorinm A, CDC Tom Harkin Global Comm. Center, Atlanta, GA

February 4, 2016
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How to Classify Different Visualizations?

o
g

By
e Userinsight needs?

User task types?

e Data to be visualized?
e Data transformation?

* Visualization technique?
e Visual mapping transformation?

* Interaction techniques?

e Or?

76



Different Question Types

Descriptive &
Predictive
Models

..........

Terabytes of data

20« | oo | coos | mor | avea | 2o

Identify trends -

Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro
Individual Level

78



-I-a S kS LEVELS

TYPES Ll gty

MICRO: Individual Level MESO: Local Level MACRO: Global Level
about 1-1,000 records about 1,001-100,000 records. more than 100,000 records
page 6 page 8 page 10

Statistical Analysis
page 44 — -
,EE Knowledge
0 _‘ cartography
4 pagelis

Techno
5" Rasearch i b A Yase  Page 59

WHEN:
Temporal Analysis Ky events
page 48 visualizing faca
e decision- = development
1 making of the video
— processes tape recorder
| = S e
WHERE:
Geospatial Analysis
page 52 call phone victorian Ecological
o usage in poetry in foatprint of
Milan, italy Europe countries
. 3 page 103 page 137 page 99
WHAT: ——
Topical Analysis patent
ape 56 hoidings Evolving
pag = ._: of Apple journal
i = e computer, metworks in
Inc. and manatechnology
page 139

WITH WHOM: . F

Network Analysis
page 60 world Electronic and
Finance ‘mew media art
corporation e
n
metve . page 133

S See page 5

Needs-Driven Workflow Design

DEPLOY

Validation

f
l\ ) A Interpretation m
-
Stakeholders Visually
l encode

A

data

Types and levels of analysis determine I

data, algorithms & parameters, and Overlay
deployment data

!

Select

visualiz.
Data 9 é% —_— type

READ ANALYZE VISUALIZE

79




Needs-Driven Workflow Design

DEPLOY
f B Validation
kb’ A Interpretation i
S '-. 8
Stakeholders Visually o4
encode = ™ .\
l data J -
Types and levels of analysis determine I i
data, algorithms & parameters, and Overlay [ e, B Bl 4
deployment data {° g
l |
Select )
visualiz. R=s )
Data% _)% —> TR | ' {"‘
READ ANALYZE VISUALIZE o\ ¢ T \
Needs-Driven Workflow Design
DEPLOY
f B Validation
kb’ A Interpretation
e
Stakeholders Visually Graphic
cprl Variable
l data Types
Types and levels of analysis determine I Modify
data, algorithms & parameters, and Overlay reference
deployment data system, add

I records & links

Visualization

Select

visualiz. Types
Data % —)% —_— type (reference
systems)

READ ANALYZE VISUALIZE

82



Visualization Types (Reference Systems)

1. Charts: No reference system—e.g., Wordle.com, pie charts

2. Tables: Categorical axes that can be selected, reordered; cells
can be color coded and might contain proportional symbols.
Special kind of graph.

3. Graphs: Quantitative or qualitative (categorical) axes.
Timelines, bar graphs, scatter plots.

4. Geospatial maps: Use latitude and longitude reference
system. World or city maps.

5. Network graphs: Node position might depends on node
attributes or node similarity. Tree graphs: hierarchies,
taxonomies, genealogies. Networks: social networks,
migration flows.

83

IVMOOC App — More than 60 visualizations

The “IVMOOC Flashcards” app can be downloaded from Google
Play and Apple iOS stores.

h/ Google Play ivmooc “

IVMOOC Flashcards
Studio Cypher  Education
£ Everyone

IVMOOC u IVMOOC u

IVMOOC Flashcards

dic Cypher  Education

€ Everyone

Information Visualization MOOC Flashcards . A Y
ns.iv.edu r ‘\J

) I N (5 Y O 0 e
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Visualization Framework

Insight Need Types Data Scale Types
page 26 page 28
« categorize/cluster - nominal
« order/rank/sort « ordinal
« distributions « interval

{also outliers, gaps) - ratio

- COMparisons
« trends

(process and time)
- geospatial
- Ccompasitions

(also of text)
+ correlations/relationships

{ See page 24

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

Visualization Framework

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

Interaction Types
page 26

- averview

+ Z00Mm

« search and locate
- filter

- details-on-demand
- history

- extract

« link and brush

- projection

- distortion

Basic Task Types
Bertin, 1967 Wehrend Few, 2004  Yau,2011 Rendgen&  Frankel, | Tool: Many  Tool: Chart | Borner,
& Lewis, Wiedemann, 2012 Eyes Chooser 2014
1996 2012
selection categorize category categorize/
cluster
order rank ranking table order/rank/
sort
distribution  distribution distribution | distributions
(also outliers,
gaps)
compare nominal differences compare | compare comparison | comparisons
comparison and data values
& deviation contrast
time series  patterns time process | trackrises trend trends
over time and time | andfalls (process and
over time time)
geospatial spatial location generate geospatial
relations maps
quantity part-to- proportions formand | see parts composition | compositions
whole structure | of whole, (also of text)
analyze text
association correlate correlation  relationships  hierarchy relations relationship | correlations/
between relationships
data points
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Visualization Framework

Insight Need Types Data Scale Types \"isualizaﬁonTypesl Graphic Symbol Types | Graphic Variable Types | Interaction Types
page 26 page 28 page 30 page 32 page 34 page 26
+ categorize/cluster + nominal - table = geometric symbols | » spatial - overview
- order/rank/sort - ordinal - chart point position - Z00m
- distributions - interval - graph line - retinal - search and locate
{also outliers, gaps) - ratio - map area form - filter
- COMmparisons » network layout squace color - details-on-demand
» trends ~ volume optics « history
(process and time) . "n?”'it'c symbals motion - extract
- geospatial nixmerals - linkand brush
- compaositions unctuation marks - projection
(also of text) _p ) - distortion
lations/relationshi - pictorial symbaols
+ correlations/relationships images
icons
statistical glyphs
{ See page 24
Graphic Variable Types Versus Graphic Symbol Types
Geometric Symbols
Point Line: Area
% quantitative
¥ - - ¥ .
E y quantitative /_/
a o, : ——— o
3 quantitative 7 T
i quantitative
: NA Not Applicable) | I I I I x 1 B . .
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Graphic Variable Types Versus Graphic Symbol Types
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Load One File and Run Many Analyses and Visualizations

Times  Publication

Cited  Year

12 2011 NEW YORK
18 2010 MALDEN
13 2010

Location Count | £ Citations
Netherlands 13 29
United States 9 38
Garmany n El
United Kingdom | 1 2

City of Publisher Country

USA

USA

WASHINGTON USA

AND
TRANSLATIONA
L SCIENCE
SCIENCE

L MEDICINE

CTS-CLINICAL  Advancing the Science of
Team Science

Temporal Burst Analysis—p. 48

A Multi-Level Systems
TRANSLATIONA Perspective for the Science
of Team Science

Journal Title  Title Subject Category Authors
(Full)

COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE

ACM

Falk-Krzesinski, HJ| Borner,

K| Contractor, N |Fiore, SM|Hall,
KL|Keyton, J|Spring, B|Stokols,
D|Trochim, W |Uzzi, B

Borner, K| Contractor, N|Falk-
Krzesinski, HJ | Fiore, SM | Hall,
KL|Keyton, J|Spring, B|Stokols,
D|Trochim, W |Uzzi, B




Load One File and Run Many Analyses and Visualizations

Times  Publication City of Publisher Country Journal Title Title Subject Category Authors

Cited  Year (Full)

12 2011 NEW YORK USA COMMUNICATI Plug-and-Play Macroscopes Computer Science Borner, K
ONS OF THE
ACM

18 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

13 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

Co-author and
many other
bi-modal networks.
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Information Visualization MOOC

Register for free: http://ivmooc.cns.iu.edu. Class started Jan 12, 2016.




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

* Session 5 - “With Whom:” Trees

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

Top Student

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%).

The Information Visualization MOOC
ivmooc.cns.iu.edu

Exterior Color (Linear) " Ared(Linear) Students from more than 100 countries

count

_——— o 350+ faculty members

1

268 #ivmooc




The IVMOOC Companion Textbook

This textbook offers a gentle
introduction to the design of

insightful visualizations. It

seamlessly blends theory and \/| S UA I__
practice, giving readers both the

theoretical foundation and the N S | G HTS

practical skills necessary to render
data into insights.

The book accompanies the
Information Visualization MOOC
that attracted students, scholars,
and practitioners from many fields
of science and more than 100
different countries.

cns.iu.edu/ivmoocbookl4. hitml

' N 5 Cyberinfrastructure for
Network Science Center

CDC Tutorial on Friday Feb 5, 2016, 8:30-11:30am

Title: Open Source Tools for Data Analysis and Visualization
Speaker: Prof. Katy Borner, Indiana University

Abstract: This tutorial is designed for researchers and practitioners
interested to use advanced data mining algorithms and visualizations in
their research and daily decision making. It introduces the open source
Science of Science (Sci2) Tool that supports temporal, geospatial, topical,
and network analysis and visualization of scholarly datasets at the micro
(individual), meso (local), and macro (global) levels. Open data from
different government agencies will be used to demonstrate different
analysis and visualization workflows.

The tutorial provides “hands-on” training. Please bring your laptop and
pre-install the Sci2 (v 1.1 beta) tool prior to the workshop.

Additional theory and hands-on lectures are available in the Information
Visualization MOOC (IVMOOC) (http://ivmooc.cns.iu.edu) that is taught
each Spring for students from 100+ countries.
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Home Agenda Confirmed Speakers Organizers & Advisors Venue Register Contact

Modeling Science, Technology &

Innovation Conference

WASHINGTON D.C. | MAY 17-18, 2016

‘ View Agenda

This conference is funded by the NSF Science of Science and
Innovation Policy (SciSIP) program and aims at facilitating the
generation and execution of a new Roadmap for the Science of
Science Policy community and a strategic plan for SciSIP program,
see details at http://modsti.cns.iu.edu.

OECD Blue Sky Forum on Science and Innovation Indicators

INFORMING SCIENCE AND INNOVATION POLICIES
BI_U E SKY | | I TOWARDS THE NEXT GENERATION OF DATA AND INDICATORS
— Ghent, 19-21 September 2016

Call for papers | Venue and dates | Registration

Ewvery 10 years the OECD Blue Sky Forum engages the policy community, data users and providers into an open dialogue to review and develop its long-term agenda on
science, technology and innovation (STI) data and indicators. This event is known as the "OECD Blue Sky Forum®, an open and unconstrained discussion on evidence
gaps In science and innovation and on initiatives the international community can take to address data needs in this area.

— Blue Sky has been held in Paris (1996) and Ottawa (2006). On its last edition, Blue Sky was marked by the announcement of Science for Science
and Innovation Policy initiatives. It also launched OECD work on innovation in firms which exploited the potential of micro-data and informed the
- al OECD Innovation Strategy of 2010 with the publication of Measuring Innovation: A New Perspective.

A4

Every 10 years the OECD Blue Sky Forum engages the policy
community, data users and providers into an open dialogue to
review and develop its long-term agenda on science, technology
and innovation (STI) data and indicators, see details at
http.//www.oecd.org/science/blue-sky.htm
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We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Latest News
EEERE Pt yolr money

» where your citations
are: a proposal for a

B Upcoming Events

Katy Borner attends
PILG 2013 Northeast
Conference

Open Data and Open
Code for Blg Sclence

of Science Studies —
-

new funding system 1013 Kty Bormer
(website accessed Eesence Exhibi atWESE
9/05/13)

B Development 0I5 Ted Poliey & Goagle Team

— om0 Behind the scenes of
;E-‘“ [ the design and
L1 development of
AcademyScape

B videos

B Warch Katy Barner's
full presentation from
TEDBloomington

B outreach

F See some of the most
M fascinating data

visualizations

ok, i

b In the wortd.

B Teaching

§ Successiul VMOOC
will be affered again
B in January of 2014

present WMOOC a2 EDUCAUSE

1033 Katy Borner presenss as the
S0FL0 15 Years Conference

B Our Producis

We work closely with
‘ ‘ cllents to provide

custom-made data
visualization. and

software solutions

All papers, maps, tools, talks, press are linked from http://cns.iu.edu

These slides are at http://cns.iu.edu/docs/presentations

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