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Tutorial: Open Source Tools for
S&T Data Analysis and Visualization

Dr. Katy Borner
Indiana University, Bloomington, Indiana, USA

With special thanks to Kevin W. Boyack, Chin Hua Kong, Patrick Phillips, Chintan Tank, Joseph
R. Biberstine , Adam Simpson, Steven Corenflos, Thomas G. Smith, David M. Coe, Micah W.
Linnemeier, Patrick A. Phillips, Daniel Halsey, Russell J. Duhon, Scott Weingart, Hanning Guo,
Mark A. Price, Angela M. Zoss, Ted Polley, and Michael Ginda.

Please
- download the Sci2 Tool from
- complete the Pre-Tutorial Questionnaire

OECD, Paris, France
June 25, 2014 ¢ 9:30am-13:30pm
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Software, Datasets, Plugins, and Documentation

e These slides
http://cns.iu.edu/docs/presentations/2014-borner-opentoolstutorial-oecd.pdf

e Sci2 Tool Manual v0.5.1 Alpha, updated to match v1.0 Alpha tool release
http://sci2.wiki.cns.iu.edu

Download
e Sci2 Tool v 1.1 beta (Dec 9, 2013) N T——
http://sci2.cns.iu.edu December 9th, 2013
* Additional Datasets ( )
http://sci2.wiki.cns.iu.edu/2.5+Sample+Datasets [Windows (XP. Vista & 7) =]

.y . 32-bit Linux
* Additional Plugins {intel Mac 0sx
http://sci2.wiki.cns.iu.edu/3.2+Additional+Plugins 5 §/G4/GS Mac 05X
| Windows (XP, Vista & 7)

Make sure you have Java 1.6 (32-bit suffices) or higher installed or download from
http://www.java.com/en/download. To check your Java version, open a terminal
and run 'java -version'.

Some visualizations are saved as Postscript files. A free Postscript to PDF viewer is
at http://ps2pdf.com and a free PDF Viewer at
http://www.adobe.com/products/reader.html.
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Tutorial Overview

9:30 Welcome and Overview of Tutorial and Attendees

9:45 Open Data and Tools

e Standardize and federate micro-level datasets of S&T activity
e Open code tools and online services that are interoperable

e Sharing and teaching open datasets and tools

11-11:30 Networking Break

11:30 Sci2 Tool Hands-on

e Download and run the Sci2 Tool

e Country Collaboration Network, 2011 — Scoreboard 2013

e Country Expertise Profiles, 2010 — New Workflow

e Country Mobility Network,1996-2011 — Scoreboard 2013

e Acceleration in the Development of Patented Technologies, 2000-11 — SB 2013

e Acceleration in the Co-Development of Patented Technologies, 1996-2001 and
2006-11 - Scoreboard 2013

e Evolving Country Patent Profiles, 1995-2010 — New Workflow
13:00 Outlook and Q&A
13:30 Adjourn
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9:30 Welcome and Overview of Tutorial and Attendees
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Tutorial Overview

9:45 Open Data and Tools

e Standardize and federate micro-level datasets of S&T activity
* Open code tools and online services that are interoperable

e Sharing and teaching open datasets and tools
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Open Data and Tools

Standardize and federate micro-level datasets of S&T activity
e Dataformats

e Access protocols

e DOils

 Licenses

Open code tools and online services that are interoperable
e Libraries and code repositories

 Workflow protocols

* Licenses

Teaching open datasets and tools
e (Online) documentation
e MOOCs
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Open Data: Government Data

E{]ATAGOV DATA TOPICS- IMPACT APPLICATIONS DEVELOPERS CONTACT

The home of the U.S. Government’s open data

Here you will find data, tools, and resources to conduct research, develop web and mobile
applications, design data visualizations, and more.

GET STARTED
v

P em el el ™ Y -
Credit Card Complaints Q

BROWSE TOPICS

& 4 @ = = w7 =

Y & Wl e ¥ Se SN

Ve 11 L = —— 423
Agriculture Climate Education Energy Finance Geospatial

O X A 1 &

d 4 4d
. Global Health Jobs & Skills Public Safe Science & Weather
http://data.gov ‘ R .
Development Research
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Open Data: U.S. NIH Funding

Research Portfolio Online Reporting Tools Search Q
(RePORT)

HOME ABOUT RePORT FAQs GLOSSARY CONTACT US

ORGANIZATIONS WORKFORCE FUNDING REPORTS LINKS & DATA

v Nt Budget History
[ "o oudget mechanism getat FY 2000 - 2009

(L

.NIH Data Book
O rewnmnd

= :_' — = ‘ - - NDEB provides basic summary statistics on

: v extramural grants and contract awards, grant
applications, the organizations that NIH supports,
the trainees and fellows supported through NiH
programs, and the national biomedical workforce.

NIH
DATA BOOK

Research Portfolio Online Reporting Tools (RePORT) 2 S
.. NI DVANC ARCH

In addttion to carrying out its scientific mission, the NIH exemplifies and promotes the highest level of public Re PO RTER

accountability. To that end, the Research Portfolic Online Reporting Tools provides access to reports, data, Institute/Center- F 1y

. nstitute/Center: Fiscal Year Principal Investigator

and analyses of NIH research activities, including information on NIH expenditures and the results of NIH
LL - CTXVE 4| (Last Name, First Name

supported research. :i 2014 :I :

http://report.nih.gov
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Open Data: UK Funding

DATA.GOV.UK™™

3 Datasets Spend Reports
UK DEPARTMENTAL SPEND REPORTING

Every body of the UK central government is required to report its transactional expenditure once a month. This table lists all Core Government
departments and shows how up-to-date their spending reports are on data.gov.uk.

The initial intention for these reports is to allow government publishers to audit their entries on data.gov.uk and ensure all their spend
transaction data is included in this report.

Overall statistics

23 core departments
3(13%) Up-to-date

20 (86%) Has past data

0 (0%) No data

Core departments (required to report monthly expenditure)

Publisher ¢ Status ¢ Files ¢ Transactions¢  Latest ¢ Total (£) ¢
Attorney General's Office ( er page) Has past data published by Trea

el er page) Has past data 81 6751 28/02/2014 1587226122

( € ze) Has past data 69 108261 31/12/2013 125844588580

t( er page) Has past data 71 165018 28/03/2013 226363247023

http://data.gov.uk/data/openspending-report/index

10
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Open Data: Eurostat

. European Commission

> i
eurostat Your key to European statistics
=

European Commission > Eurostat > Home

Statistics Publications About Eurostat User support

Latest news releases Press centre | RSS | Search

-~

The overall tax-to-GDP ratio in the EU28 up to 39.4% of GDP in ad Log in | Register| Log off
2012

m Release Calendars General government gross debt (% of o
Linfl d GDP and million EUR)
16.06.2014 Euro area annual inflation down to 0.5%
& Percentage of GDP
Most popular database tables

{ )
\==+ Statistics Database
\-/

Ll 16.06.2014

* GDP per capita in PPS 13.06.2014 Euro area international trade in goods surplus 15.7 bn euro
* Real GDP growth rate 200
* Total population 13.06.2014 Employment up by 0.1% in euro area and by 0.2% in the EU28

* Unemployment rate

* Employment rate, by sex 12.06.2014 Industrial production up by 0.8% in euro area J J J J

2010 2011 2012 2013

Inflation (monthly)

» 1 28 32. =
Inflation rate (annual) 06.06.2014 EU28 current account surplus 2 bn euro C i A £L
Source: Eurostat (download data)
Selected Statistics 05.06.2014 Volume of retail trade up by 0.4% in euro area

User survey

AR Give us vour opinion on

* Macroeconomic Imbalance
Procedure (MIP) Industrial producer prices dovn by 0.1% in both euro area and

EU28

O © © © © © ©

04.06.2014
* Europe 2020 indicators

http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/

11
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BONS

Open Data: People Profiles from NRN Systems

International Researcher Network
Visualization 1.0

Greenland

Iceland

Canada

0 unifly States g g

Mexico

Venezuela
Colombia

Brazi
Peru

Bolivia

Chile

Argentina

http://nrn.cns.iu.edu

Finland
Sweden
Norway
United
Kingdom
7 Poland
Py
Germany Ukraine
France
Ikaty,
Spain j T
e Turkey
raq™  jran
Algeria Libya Egypt -
Arabia
Mali Niger sudan
& Chad
Nigeria Ethiopla
Kenya
DR Congoj# = 7
Janzania
Angola
Namibia
¥ Madagascar
Botswana
Saquth
Affica

Kazakhstan

Afghanistan

Pakistan o

Cyberinfrastructure for
Network Science Center
cns.iu.edu

€CNS

Data Types

Check in the boxes next to the data
types you'd like to see displayed on the
map.

™ O People

H [ Publications

B © Patents

| AN

B O Courses

Ruseia

System Types

Elsevier SciVal Experts

India
Thy

Stanford CAP

Timeline

Jun, 2014
Jun, 2014 Jun, 2014
> Il =

Play Pause Stop

Terms of lise

12
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Open Data: Linked Data

Statistical Linked Dataspaces, where some are based on Linked SDMX Data:

UNESCO International

Institute for S s—— » Humanitarian

Statistics . ?:T;t: = /TV i
e N -
Swiss Federal International
Statistics : Aid
Office = Transparency
World Bank Initiative

European
Central Bank

Eurostat

Food and : DBpema

Agriculture iy
Organization —ay Iransparency
International

Geonames

Federal Organisation
Reserve for Economic

Board Co-operation and
Development

Published by 270a.info .

http://www.270a.info 201205 DO

13
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Open Data: Linked Data, 2011

/ Linked
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4 aup o sts Resource
ovisto
John Music s e S“,"‘:z:" “ Man- \ ¥ A Lists
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\ > ) zitgist) L Lists pen
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e el fessarch,  /patents (OBTune) A~ Last M | 4\ Y [\ s e \ et
NHS ing. data.gov. [=-| data.go \ (rdfize) | ¥ S { y my tr ot n81
Ren. K . E Experi- :
Energy (En- & i > - win flickr 4 7/ m‘:;“‘ O q ), List
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Types of Analysis and Visualization

LEVELS

MICRO: Individual Level MESO: Local Level MACRO: Global Level

about 1-1000 records about 1001-100,000 records more than 100,000 records
LA S R S

TYPES

Statistical Analysis 1 St nd Sachny hn Brpiiaters
f" 1 Number of
3 - 8 yrowieage ;.;;:1;;.
- — - ol Sn:ff e snd R&D costs
= o v VGNP inUS
Ea - p- 103

WHEN:
Temporal Analysis L Koy everts
Visualizing A i inthe - v Increszeg
| gecision et . Y Jr development travel snc
T making = e L T & of the video ! - > & 3 communication
| . — procezies e, & % e g tape recorder ¥ b 4 : peec:
| — 593 — g =~ X
1= et i o= P& ——— e}
WHERE: - —
Geospatial Analysis - =
Cel phone victorian Ecological
:‘, usage in poetry in footprint of
“f‘,r’* Milan, Italy Europe = countries
LA | p-109 p-137 p-99
( -
N a5 R
WHAT: IR
Topical Analysis . . = Product zpace
volving & - o
[ oarnel - > . showing
. - W e ! ' Co-export
= il .= Computers e o ey paterns of
vosed st nanotechrology Ca TR sty
= e ol mas ang jerome - 408 countnes
Technology et ramy  Lemezon p-233 p.53
9" Research & : p.89 - "
B s L)
WITH WHOM: A . ———
Network Analysis : - ¥
Worid Blectronic and Worla-wide
Finance scholarty

new mecia art

17 Q Corporation - Acbworks
\'..’ S X~ network s 133

™ 5. 87 e —————
\ p-8 H

collaboration
networks

p-137
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Flash-based; does not use DOM convention
for representing and interacting with objects

in HTML, XHTML and XML documents.
:‘ .J L'l l ‘ E I .] = : for a fact-based world view

HOME eIVt eilile DATA VIDEOS DOWNLOADS FORTEACHERS LABS IGNORANCE

Cyberinfrastructure for
Network Science Center

@CNS

¢ ) ¥ Howtouse [ Share graph | | B} Full screen
C Reset @ Open graph menu | Chart [ Map~ | | | e
> Geographic regions ~
B85 ~
g~ 3V, ol
= 41" 4 S
0 <o 3
SLOBAL TRENDS 3 B » N -t
Wealth & Health of b A
2
- 70
Nations* : o =
65 Select =
. ‘ ° ‘ o ‘Oc [[] Afghanistan - 3
*This graph was modified from 7 = . w = [ Abania = | =]
o
Wealth & Health of Nations 8 o o, ¢° @ [] Asgeria p
= o+ %0 e [[] Angota
' : - . ® . \ngola x
Explore Gapminder World on your own: % 50 O e © © .. % E Antigua and Bar <
- L Argentina
by browsing our example graphs 45 ° 1 A
a rowsing our example graphs § (] Armenia
¢ Dy selecting indicators and bubbles 3 40 ] Aruba
%—’ [ ]ALstra‘w.a
35 [[] Austria
30 [[] Azerbaijan
[[] Bahamas
525 [T] Rahrain o
20
a g
400 1000 2000 4 000 10000 20000 40000 100 000 ' Sjze RN
See a|so: Income per person (GDP/capita, PPPS$ inflation-adjusted) ¥ log Population, total v
[ oen e 7~ N\1.388
e 200 years that changed the world Play p "-;-' 1800 1820 1840 1860 1830 1800 1820 1940 1960 1680 2000 3 L_; _\ -
e Stop call them "developing countries e - © Google 2008

http://www.gapminder.orq

http://www.gapminder.org/world/#$majorMode=chart$is;shi=t;ly=2003;Ib=f;il=t;fs=11;al=30;stl=t;st=t;nsl=t;se=t$wst; tts=CPts;5p=5.59290322580644;ti=2012%zpv;v=08inc_x;mmid=

XCOORDS;iid=phAwcNAVuyj1jiMAkmgliMg;by=ind$inc_y;mmid=YCOORDS:;iid=phAwcNAVuyj2tPLxKvvnNPA;by=ind$inc_s;uniValue=8.21:;iid=phAwcNAVuyj0XOoBL_n5tAQ;:by=ind$inc_c;u

niValue=255;gid=CATIDO;by=arp$map_x;scale=log;dataMin=283;dataMax=110808%map_y;scale=lin;dataMin=18;dataMax=87$map s;sma=49;smi=2.65$cd:bd=O$inds=;modified=7518
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Research Portfolio Online Reporting Tools
(RePORT)

[ ==
3 NIAID Unique colors
O RO1 Success
VNCI Rate
NINDS
®
[ NIMH Deselect all
—MICHD . v/|Common Fund -
QF Au=em . =
o | NIAAA 1S IEI - b VIFIC
< ~=wmrw Eba| | NIDDK @ NIGMS VINCATS -
c Common Fund | * —
E = -~ : VINCcam
[V 11 ) —r
- VINCI
3, [VINCRR
[VINEI -
RO1 Funding Lin _Tra|-ls;
2013
’ i },

http://report.nih.qgov/retools/competing research project.aspx
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Gallery

Start simple

If you're new to Shiny, these simple but complete applications are designed for you to study.
Iris k-means clustering Telephones by region Mies Per Galon Word Cloud

T g f RS o
k- b

Interactive visualizations

Shiny is designed for fully interactive visualization, using JavaScript libraries like d3, Leaflet,and G

Movie esplares JavaSCrpl Cutpet DirsSig e LA Ole Gaoogle Charts demo

————n o — -

!

http://shiny.rstudio.com/qallery

20
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Asian Development Bank

]3] Key Indicators for Asia and the Pacific

Framework of Inclusive Growth Indicators 2013

iy |

Lincar

Voice and accountability (score) (2011)

= Bubble size: scale according to indicator v
25
*®
1.25 5 o
- @
®
(]
® ®
P @ _Papua New Gunea
® =} - - .
@& Papua New Gunea
a & ® e
e e
- L J
® 0
= L]
=125 ® °
Q .
L
-
-2.5
2 so[572) 100 150 200

Under-five mortality rate (per 1,000 live births) (2011) v 201 v Lnear

http://www.adb.org/figi/web/StatTrends.html

v X
All

Afghanistan
Armenia

Australia
Azecbaijan
Bangladesh
Bhutan

Brunei Darussalam
Cambodia

China, People's Rep. of
Cook Islands

Fiji

Georgia

Hong Kong, China
India

Indonesia

Japan
Kazakhstan
Kiribati

Korea, Rep. of
Kyrgyz Republic
Lao PDR
Malaysia

Maldives

sTAT Qlk
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Open Tools:
Temporal Analysis and Visualization (WHEN)
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bR nce Center Scalable Vector Graphics (SVG).

National Science Board

SCIENCE ano ENGINEERING INDICATORS 2014 DIGEST

@ S&E indicators Home >> Digest Contents

Contents

i .S. R&D dit , b f funds: 1990-2011
Preface and Introduction us VAPIIHIRINGS: Dy SOTRe Or TunGe

450
Global R&D: Measuring Commitment to Innovation Bl Academic and other nonprofit
p U.S. R&D: Funding and Performance 400 and government institutions
U.S. R&D: Federal Portfolio 350 Feders govarnment
U.S. and Global STEM Education B Industry
2 300
U.S. S&E Workforce: Trends and Composition 5
-
Research Outputs: Publications and Patents 3 250
Ll
Public Research Universities -
& 200
&
Glossary and Key to Acronyms 8 150
Explore Further
100
SEI 2014 Online Resources
Acknowledgments 50
National Science Board Members 0

1990 1983 1995 1997 1999 2001 2003 2005 2007 2009 2011

http://nsf.gov/statistics/seind14/index.cfm/digest
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Open Tools:
Geospatial Analysis and Visualization (WHERE)
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Mappi ng Scientiﬁc Excellence This web application visualizes scientific excellence worldwide in 17 subject areas. For

each institution (university or research-focused institution), the estimated probabilities

of (i) publishing highly cited papers (Best Paper Rate) or (i) publishing in the most
influential journals (Best Journal Rate) are shown. Both probabilities, which can be
adjusted by covariates, range from blue (high probability) through grey (average) to red
(low probability) at a circle. The circle size corresponds to the institutional number of
papers.

More information

2005 - 2009 2006 - 2010 2007 - 2011

LLENCE INDICATORS SIGNIFICANCE
Best Paper Rate Best Journal Rate [ 3

INSTITUTIONAL SCORES SEARCH:

Institution Country Papers Indicator value

Rice University USA 843

Northwestemn University, Evanston UsA 1503

Stanford University USA 1169 35.6%
_ = o _ AL . = University of Pennsylvania UsSA ™ 1 34.6%

. Harvard University USA 1152 34.29%

d University of Washington USA 1020 | 33.4% :J

http://www.excellencemapping.net

http://www.excellencemapping.net/#/view/edition/2014/measure/topl0/calculation/a_ohne_kovariable/field/materials-science/significant/false
25




@CNSCQbermfrmm = OpenLgyers (http://ol3js.org) for vector
AR e Conter rendering and custom code.

)

London Tube Stats

Information about this map & data sources

KEY

Area proportional to selected metric value.
Line colour ke

1000 more 5000 fewer 20000 more
exits exits exits

Produced by Oliver O'Brien at UCL CASA.
Geographic data © OpenStreetiMap contributors.
Metric data © Transport for London &
What Do They Know? (2012 DLR)

EiLike share {3 .

O
Izkm|
AR i

http://casa.oobrien.com/tube
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uses HTML5, Javascript, and SVG.
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Developed for NIH by CNS and NETE. Responsive design.
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Proportional Symbol Ma
Fcrecav P y P

ANALYZER VISUALIZER

Relationship between Projects and External Organizations - Larry E. Humes, Bernice A
Pescosolido; Generated by NETE March 5, 2014 | 9:34 AM EST

Amount Awarded
$30.9M
—— $15.4M

- $4,650
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How To Read This Map

This proportional symbol map shows 52 U.S. states and other
jurisdictions using the Albers equal-area conic projection with
Alaska, Puerto Rico, and Hawaii inset. Each dataset record is
represented by a circle centered at its geolocation. The area,
interior color, and exterior color of each circle may represent
numeric attribute values. Minimum and maximum data values are
given in the legend
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Topic Analysis - Map of Science
Generated from Publications for top 20 projects - Pescosolido and 9 others; Generated by NETE

Recrecav

Jeffrey R. Alberts, Larry E. Humes, Bernice A
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I ETE*AN

ANALYZER VISUALIZER

Topic Analysis - Map of Science
Generated from Publications for top 20 projects - Jeffrey R. Alberts, Larry E. Humes, Bernice A
Pescosolido and 9 others; Generated by NETE
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Total Awards
$69.8M
—— $34.1M

—— $16.4M

vLEGEND /INFO =

How To Read This Map

This map is a visual representation of 554 sub-disciplines within
13 disciplines of science and their relationships to one another
shown as points and lines connecting those points respectively
Over top this visualization is drawn the result of mapping a
dataset's journals to the underlying sub-discipline(s) those
journals contain. Mapped sub-disciplines are shown with size
relative to the number of matching journals and color from the
discipline
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Open Tools:
Topical Analysis and Visualization (WHAT)
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@CNSCWMStructurerur Uses Leaflet for tile fetching and client-
%ﬁ‘@’ Network Science Center Slde CompOSItlng’ notlceable Iag

The #0scars2014: the awards in 50 seconds

POWERED BY

CARTODB

CartoDB attribution

http://srogers.cartodb.coOm vizegsocoefo-as1e-11e3-878e-

0el0bcd91c2b/embed map?title=true&description=true&search=true&shareable=true&cartodb logo=true&layer selector=false&legends=false
&scrollwheel=true&fullscreen=true&sublayer options=1&sgl=&zoom=2&center lat=2.6357885741666065&center lon=-33.57421874999998




Flash-based, fairly
responsive system

Cyberinfrastructure for
Network Science Center

¥ owerea by

NIH Map Viewer [Show Topic Browser| |?) |Export Data| [Methods) (Feedback] T2 Chglklabs

|Active (Sept 2013) v | (2) [Ladd | | Topic Words v | 10 Ofp |?) |Search
R .
\ J g
L1 é: Base Map
el BIQIOQIC I w L R, Institut #Grant Count
li} -MCh‘gmlSt - 3 nstitutes rants oun
A", o -h“ » rv:'%
H | A Macromolecular “« F Mole Ulatg, o Nl 11164 L%
: Blophy5|cs iy T ‘Celltlar, &: % e ) —
g L e -~ Developmental 2 ““Integrative, NIGMS i — 7388
" N%urosmence % Functignal, & NHLBI 7070
5, = Cogrﬁ-tl € NIDDK | sas0 &
e G . , N E: : Neuroscrence NINDS 4550
S Eheti i - . B omedrcal.?’
& .ot P b _(... ardrovascular - Imaging g i M ‘”°‘
By 'y . L y’-;‘-&“ .,u ~&'Respiratory, ~ " o i % NICHD a6a2
(][] { o > AR y“" X SC|enCE?1docr|nology Blobe]@a\iloral NIA I 3234
Lsh ~ 3 3 & ‘ M L ‘.Metabollsm & Behav|0ra| NIDA 2998 |
r ar S — A
S Infectrous Oncology 1. -‘ SR Nutrltron & | \ Processes R—
Miseases & o BaSIC G, \t ....«'* RepreductLVQ o This is a topic map of grants awarded by |4
h?ﬁcro’brology ‘”Transmtlonal 9 1; : Screncgs o the National Institutes of Health. There are
e . < W _'"f Populatron - -_’;{ approximately 80,000 active grants, each
'y Rl ‘?g. - Scrences & iy represented as a dot, color-coded by NIH
: prdemrologv\rsk Prevention Institute. Grants are located nearby one
fology Oncology.2 - & Health Behavior another based on shared topical focus.
“Translational ’* v Labels are placed automatically, based on =
Settings | Cllmcal ] ,4-“ Hea[fhcare .;"}" NIH Review Study Sections or other
Base Map| ' o o Delrvery & - °F information obtained from the underlying
Labels | Y, & Methodologres grants.
Default ResegCh : '.‘3“-
SUDDOF‘t'&"’ AP "M”'m To view specific grants, use the “Select
Labels: NIH Integrated Revieh GfGUip§ -.,‘,‘ Grants” tool at the upper left of the map, or [

https://app.nihmaps.org
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Client-side vis framework uses jQuery, Angular,
D3, and Leaflet (tiling map library that supplants
Google Maps); HTML5, Javascript and SVG.

A

@ ' NS Cyberinfrastructure for
Network Science Center

MAPSustain

Mapping Biomass Sustainability Research

Geographic Map
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~
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Mexico S
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N o 000
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Msp data 82014 Googla, INEC! | Terma of Use |
M a Funding V' = pubscations V' & patents ‘
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p S liac - VltoTGS

O o @ O ’

RURURY

From year |1901 ZI to year [20102] o

$sarch by keyword l— Search I

http://mapsustain.cns.iu.edu

Maps Deta Data
Gaographic Visualization

Where is what research periormed? This map shows papers
patents. and grants relted 10 Diomass and Diofuel research and
technology. Only work In the US Is shown

Records are aggregated 3t Me state (high) and oty (low) level
These levels are 3002650 by USING Te Z0om Bature oT e
Google Map Mertace. Zooming I will Dreak ™2 109 level mankers
apan o M2 lower el clusters. The maps is0 aliow users
Orag e D3semap 1 epose 3 ifierent area, pan i map akong Me
cardinal directions Using armow CoNrols. and Imeract girectly wit
2 0313 Maners at nave been placed on M maps

When ne mouse hOvers ver 3 marker, ?e Gata recorgs Tat are
represented Dy ?iat marker ane summarized In terms of marker tRie
AUMDEr OF reCoras. and GISIridution Of H0se redoras across e
Various 4ata sources. Ciking on ™he marnker updates ™e oetall
pane 10 show 3 Hist 0T e RIS O M2 redorss, grouped by axa
S0urce and date. Each titie Is 3 link that points 10 e URL for ;iat
record on e 4ata source's wedshe

The maps 3is0 NSO SOOI 10 521201 SUDEEts OF T2 entire
sUStainaDiiRy data set Checkooxes aliow users 1o mk dats
s0urces by INSIRUIoN OF by S0Urce tpe (Le.. ANding, pudiications
and patents). Radky bumons 193902 e markers batween
fepresenting 3 Count of T2 MeCOrs Of 3n0Mer relaant numerncal
representation (CORar aMout for ANGing, CRANONS 107 PUDIICATONS
and patents). Reoords can aiso be limbed by date by selecting start
300 end y2ars r 12 Query A KEpaOrd $23reh Can 3ls0 restrict e
query 10 0ty THoE2 NeCONds Tiat Contain 3 PAMICUlar word of
phrase
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MAPSustain

Mapping Biomass Sustainability Research

Science Map
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SNOWS papers. patents. and grants related % biomass and
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map and proAce 3 legend 1or e color of he suddiscipiing
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™2 lower level clusters

The maps also aliow users 10 0rag ™e dasemap 0 epose a
arfierent area. pan e Map aiong Me Cardinal alrections ueihg
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haw been placed 0n the maps

When ! Mouse hOvers over 3 marker, h ata raconss hat
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FECOrdS 3CIOss T \arius data sources. Clikking on e
marker updates e cetall pane 10 show 3 list of e ies T e
recoros, groupad by Gata source and aate Each tie is a Ik
™at points 10 e URL fr That record on the data source’s
wedshe

The maps 3is0 INClude CoNtrols 10 S2lect Subsets of e entire
5ustainadlify d3ta set. Checkdaxes allow users 10 ImR dta
S0urces by INSIRUTIon Or by source type (Le., unding
puDiications, and patents). Radio DURONS 10ggle e markers
DEtWEEN rEDresenting 3 COUTt Of T2 recoras o anomer
releaant numerical representation (Goltar amount for nding
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Open Tools:

Network Analysis and Visualization
(WITH WHOM)
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Year: ©2000 ©2010

Flash-based. Filtering is handled outside vis

client and requires the user to resubmit the page

After selecting vear and category, push "Display" button.

Category: l All Categories

:I Displayl

- All Categories
el Agricultural Sciences

Biology & Biochemistry
Chemistry

Clinical Medicine
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Economics & Business
Engineering
Environment/Ecology
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Neuroscience & Behavior
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http://foresight.jst.qo.jp/en/dataranking/collaboration/relationship
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AGE
WBO £59.8M
£81.9M

TD
£159.2M .

w @
£77.8M

STR

£163.1M .
sS
f13.0 @
SC
£43.2M
AT,
l\ J
S8 '
£100.2M
RRR
£6.2M
REG
£18.8M
PS
£211.4M PHM
£43.6M

@
. .
£23.5M
® .0

AH
£115.0M

AW
£14.2M

cs
£148.0M

DH
£29.6M

EG

@ oo

o .
£122 8M

IMM
£87.4M

MIC
£308.0M

NS
£151.6M

Client-side visualization framework uses
JQuery and D3; HTML5, Javascript and SVG.

9.5 BBSRC

blosaence for the future

Advanced Grants Search

ANALYSIS TYPE:

@ Al " Current » Completed

FUND TYPE(S):
» (all)

INSTITUTION(S):

» The James Hutton Institute

RESEARCH TOPIC(S):
» (all)

CATEGORY(S):
» (all)

TIME FRAME:
(® Session Year(s): » (all)

" Spend Year(s):

& &

Online interface allows BBSRC research managers to visualize their portfolio across
specific topics, universities, and other organizations' funding mechanisms.
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AGE
WBO £3.1M AH
£4.9M £122.7K

T
£10.5M

SYN
£1.7M

STR
£8.4M
SS
£0
SC
£3.4M
SB
£1.6M
RRR
£556.1K

REG
£1.5M

PS NS
£711.0K PHM £10.5M
£2.9M

AW
£0
cs
£408.5K
DH
£666.2K
EG
ET11.0K
1B
£4.7TM
IMM
£3.1M
MFS
£0
MIC
£3.0M

Parameters ;’, ﬁ
Analysis Type(s): BBSRC

Current

Fund Type(s):
(all)

Institution(s):

University College London

Research Topic(s):
(all)

Category(ies):
(all)

Amount Type:

Total Value

NS - Neuroscience and Behaviour
. (including human psychology)
Total Amount: £10.5M
Grant Count: 21

AMOUNT
:

©]

Online interface allows BBSRC research managers to visualize their portfolio across

specific topics, universities, and other organizations' funding mechanisms.
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AGE
WBO £3.1M AH
£4.9M £122.7K

TD
£10.5M

SYN
£1.7M

STR

£8.4M
SS
£0
sC
£3.4M
SB
£1.6M
RRR
£556.1K
REG
£1.5M
PS NS
£711.0K PHM £10.5M
£2.9M

AW
£0
cs
£408.5K
DH
£666.2K
EG
£711.0K
1B
£4.7TM
IMM
£3.1M
MFS
£0
MIC
£3.0M

9.5 BBSRC

blosaence for the future

RESEARCH TOPIC:

Neuroscience and Behaviour (including human
psychology) (NS)

GRANT(S):

Title: Top-down and bottom-up selective o
mechanisms in attention: subcortical convergence j
in visual thalamus?

Ref. No: BB/G022305/1

Pl: Professor AM Sillito

Total Value: £1.3M

Institution: University College London

Title: Generation of an interactive online atlas of
developmental neuroanatomy of the zebrafish
brain

Ref. No: BB/H012516/1

PI: Professor S Wilson

Total Value: £917.4K

Institution: University College London

Title: Identifying the signal in the noise: a systems
approach for examining invariance in auditory

cortex LI

Online interface allows BBSRC research managers to visualize their portfolio across

specific topics, universities, and other organizations' funding mechanisms.
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Open Tools:
Multiple Views—Coupled Windows
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@B\ _ Uses D3 (d3js.org)
CNS NEEE= ehce Conter like BBSRC vis

Inter-Institutional Collaboration Explorer

View Introduction Video | Explore
Collaboration Network

This visualization shows information about collaborative publications - publications that were found at 2 or more Researcher Networking websites. The
outer solid colored arcs represent the various institutions. The size of the arc is proportional to the number of collaborative publications found on the
site. The inner colored bands represent the number of collaborative publications found between the two institutions that each band connects. Clicking

an institution's arc will hide any bands not connected to that institution and will display a timeline of when that institution's collaborative publications
were written. Click the institution's arc again to go back to the main visualization. Use the checkboxes on the left to select which institutions are

included in the visualization.

[7 Harvard Med School 15124

v Northwestern Med School 1813

<]
5]

U. of Minnesota

<]

U. California at San Fran

<]

Cornell

<

Cornell Medical

CUBCUIY

Univ. of Florida

<

Washington U at St. Louis

<]

Mendeley

a3

http://xcite.hackerceo.org/VIVOviz/visualization.html
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Select a category... v Q % o, B ok o L 1] (AMT-Sigv v XV ]
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patent applica 58 % 6 M ! Austria
AMT - Specialisation of patent [l | S Belgium
applications 55, & :
Lk L Brazil
AMT - Marketshare inpatent [0 | - Bulgaria
activities 217 % =
v 0 Canada
Source: PATSAT (Calculations from the feasibility study - - - - - - - - - Chin .
ource [ EKGEJTBS ggier:’;;oﬁlel easi| ||tY5|J yiora 8 2 8 8 g 8 8 3 g 8 8 ina v
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" 2= M 4
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. s ¢ .| AMT - Specialisation of patent applications: 55.1
1., - — | AMT - Market share in patent activities: 21.7 %
. >6 S 5051l AMT - Dynamics in patent activities: 13.1 %
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3.6-4.8 TN . RS - e o y ‘.
24-36 3 Dy 1 ‘J} ‘ ( :
<24 { 4 - ’ v \
No data Eﬂ ‘
Advanced Manufacturing Technologies -
g ‘ R 2000 2010 ‘ ,
Bl ) K4 B EJ 53 < " e

https://webgate.ec.europa.eu/ketsobservatory/kets-deployment/technology/timeseries/amt
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‘ Poverty and Inequality w H Map v

PR L L) L Y | Poverty rate (%) (% | 2007/08) v

Poverty rate (%) [ |

o
20

Poverty population | ] ==
196000 = 5

Depth of poverty [ ]
13 % : ==

Average consumption of the [ ]
poor as % of poverty line 7g o, 0 20 40 @ 60 80

Per capita monthly total [ |
consumption (Afs) 1188 Afs

Inequality - Gini coefficient of [ ]
per capita total consumption 23

Source: National Risk and Vulnerability Assessment
(NVRA). See POVERTY STATUS report for more
discussion of the indicators and comparability
issues between 2005 and 2007/08
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- e ~ Kunarna
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u m ﬂ a @ u m ) StatPlanet v 2.0

https://webgate.ec.europa.eu/ketsobservatory/kets-deployment/technology/timeseries/amt
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Open Education
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Network Science Center

260 courses available

By start date

By subject

https://www.class-central.com/search?g=analysis

Course Name

Dath Analysis

a2 Courszera

Organizational Analysis

s Courzera

Exploratory Data Analysis
2 Udacity

Finandial Analysis
2 First Business MOOC

Exploratory Data Analysis

s Coursera

Tourism Industry Analysis

2 Canvas.net

Computational Methods for Data Analysis

2 Coursera

Computing for Data Analysis

2 Courszera

Start Date

28th Oct, 2013

31st Mar, 2014

Self paced

24th Feb, 2014

7th Jul, 2014

23rd Sep, 2013

9th Dec, 2014

6th Jan, 2014

x X XK

L. 0 ¢

* & Kk X

* & Kk X

* %X
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20 courses available

By start date

By subject

Introduction to Statistics
a Udacity

Passion Driven Statistics

> Coursera

Introduction to Infographics and Data Visualization

3 Independent

Big Data in Education

2 Coursera

Informatior| Visualization
- IngQ PQH n

Intro to Data Science
2 Udacity

15.071x: The Analytics Edge
2 EdX

High Performance Scientific Computing

s Coursera

https://www.class-central.com/search?g=visualization

Self paced

25th Mar, 2013

6th Oct, 2013

24th Oct, 2013

28th Jan, 2014

Self paced

4th Mar, 2014

31st Mar, 2014

* X

* % % %k 9
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Information Visualization MOOC wounawniversiy @CNS HE

Overview
IV MOQOC

This course provides an overview about the state of the artin
information visualization. It teaches the process of producing effective COMMUNICATION
visualizations that take the needs of users into account. E ACM

- N 4 - il

This year, the course can be taken for three Indiana University credits
as part of the Online Data Science Program just announced by the
School of Informatlcs and Computlng Students interested in applying

to the program can find more information here.
Among other topics, the course covers:

¢ Data analysis algorithms that enable extraction of patterns and rei KATY 'BCR-NER
trepds in data _ ) ) ) @ INDIANA UNIVERSITY

e Major temporal, geospatial, topical, and network visualization ‘
techniques

e Discussions of systems that drive research and development.

Just like last year, students will have the opportunity to collaborate on X
real-world projects for a variety of clients. Click here to see this year's Register for Course

st of clients and projects.

' :  ab s IVMOOC 2014 course materials will be available
Everyone who registers gains free access to the Scholarly Datgbase until end of November 2014. The IVMOOC 2015
(26 million paper, patent, and grant records) and the Sci2 Tool (100+ will open in January 2015 with new materials

algorithms and tools). and a cloud computing setup.

Please watch the introduction video to learn more.

http://ivmooc.cns.iu.edu
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' N S Cyberinfrastructure for
Network Science Center

Tutorial Overview

11-11:30 Networking Break
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gg ' N Cgberinfrastructure for
Network Science Center

Tutorial Overview

11:30 Sci2 Tool Hands-on
e Download and run the Sci2 Tool
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' N S Cyberinfrastructure for
Network Science Center

Software, Datasets, Plugins, and Documentation

e These slides
http://cns.iu.edu/docs/presentations/2014-borner-opentoolstutorial-oecd.pdf

e Sci2 Tool Manual v0.5.1 Alpha, updated to match v1.0 Alpha tool release
http://sci2.wiki.cns.iu.edu

Download
e Sci2 Tool v 1.1 beta (Dec 9, 2013) N T——
http://sci2.cns.iu.edu December 9th, 2013
* Additional Datasets ( )
http://sci2.wiki.cns.iu.edu/2.5+Sample+Datasets [Windows (XP. Vista & 7) =]

.y . 32-bit Linux
* Additional Plugins {intel Mac 0sx
http://sci2.wiki.cns.iu.edu/3.2+Additional+Plugins 5 §/G4/GS Mac 05X
| Windows (XP, Vista & 7)

Make sure you have Java 1.6 (32-bit suffices) or higher installed or download from
http://www.java.com/en/download. To check your Java version, open a terminal
and run 'java -version'.

Some visualizations are saved as Postscript files. A free Postscript to PDF viewer is
at http://ps2pdf.com and a free PDF Viewer at
http://www.adobe.com/products/reader.html.
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ob ' N S Cyberinfrastructure for
Network Science Center

Install and Run Sci2 Download

sci’ v 1.1 beta
December 9th, 2013

Sci2 Tool runs on Windows, Mac, and Linux. ( A

| Windows (XP. Vista & 7) x|
32-bit Linux
Intel Mac OSX
el G3/G4/G5 Mac 0SX
 64-bit Linux
Windows (XP. Vista & 7)

Unzip. Isciz-N-1f 91,374 KB

sci? Browse with Corel Paint Shop Pro Photo X2

Open Command Prompt Here

Extract All...

Scan for Viruses...

1-Zip » Open archive
Open With... Extract files...
(3 MagicISO , Extract Here

Run /sci2/sci2.exe
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ob ' N S Cyberinfrastructure for
Network Science Center

Sci2 Tool Interface Components
See also http://sci2.wiki.cns.iu.edu/2.2+User+Interface

Use

e Menu to read data, run
algorithms.

e Console to see work log,
references to seminal works.

 Data Manager to select, view,
save loaded, simulated, or
derived datasets.

e Scheduler to see status of
algorithm execution.

W% Sci2 Tool
File DataPreparation Preprocessing Analysis Modeling Visualization Help
El Console =8

Welcome to the Science of Science Tool (Scid).

The development of this tool is supported in part by the Cyberinfrastructure for

Network Science center and the School of Library and Information Science atIndiana |
University, the National Science Foundation under Grant No. SBE-0738111 and
[OS-0715303, and the James S. McDonnell Foundation. See Science of Science
Cyberinfrastructure portal (http://sci.slis.indiana.edu) for more information.

Primary investigators are Katy Bdrner, Indiana University and Kevin W, Boyack, SciTech

Strategies Inc. The Sci® tool was developed by Micah W, Linnemeier, Russell J. Duhon,

Patrick A, Phillips, Chintan Tank, and Joseph Biberstine, It uses the Cyberinfrastructure _
v imlmmad abbln st Een b b ien Eme Blabaimel Calninma

CTlamll Ml ichnll e
&l Scheduler =0
Remaowve From List Remove completed automatically {Remove all completed |
(1]
! Algorithm Name Date Time % Compl
~| Read Directory Hierarchy  08/15/2010 07:02:17 PM

e »

F=13HoR "™

il Data Manager, — O

¥ Directory Tree - Prefi

-

All workflows are recorded into a log file (see /sci2/logs/...), and can be re-run for
easy replication. If errors occur, they are saved in a error log to ease bug reporting.

All algorithms are documented online; workflows are given in Sci2 Manual at

http://sci2.wiki.cns.iu.edu

55



,_ ' NS Cyberinfrastructure for
'Y/ Network Science Center

Load One File and Run Many Analyses and Visualizations

Times Publication City of Country Journal TitleTitle Subject Authors

Cited VYear Publisher (Full) Category

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

18 2010 MALDEN USA CTS- Advancing the Research &  Falk-Krzesinski, HJ| Borner,
CLINICAL  Science of Team Experimental K|Contractor, N|Fiore,
AND Science Medicine SM|Hall, KL|Keyton,
TRANSLATIO J|Spring, B|Stokols,
NAL D|Trochim, W|Uzzi, B
SCIENCE

13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology = Borner, K| Contractor,
TRANSLATIO Perspective for the  |Research & N|Falk-Krzesinski, HJ|Fiore,
NAL Science of Team Experimental SM|Hall, KL|Keyton,
MEDICINE Science Medicine J|Spring, B|Stokols,

D|Trochim, W|Uzzi, B

Statistical Analysis—p. 44 Temporal Burst Analysis—p. 48 Geospatial Analysis—p. 52 Geospatial Analysis—p. 52
]
Location Count | # Citations — .=
Netherlands 13 292 . —
United States 9 318 — —
f—
Germany n 36 =
United Kingdom 1 2 =]
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@ ' N S Cyberinfrastructure for
Network Science Center

Load One File and Run Many Analyses and Visualizations

Times Publication City of Country Journal TitleTitle Subject Authors
Cited VYear Publisher (Full) Category
12 2011 NEW YORK USA COMMUNIC Plug-and-Play Computer Borner, K
ATIONS OF Macroscopes Science
THE ACM
18 2010 MALDEN USA CTS- Advancing the Research &  Falk-Krzesinski, HJ| Borner,
CLINICAL  Science of Team Experimental K|Contractor, N|Fiore,
AND Science Medicine SM|Hall, KL|Keyton,
TRANSLATIO J|Spring, B|Stokols,
NAL D|Trochim, W|Uzzi, B
SCIENCE
13 2010 WASHINGTON USA SCIENCE A Multi-Level Systems Cell Biology = Borner, K| Contractor,
TRANSLATIO Perspective for the  |Research & N|Falk-Krzesinski, HJ|Fiore,
NAL Science of Team Experimental SM|Hall, KL|Keyton,
MEDICINE Science Medicine J|Spring, B|Stokols,
D|Trochim, W|Uzzi, B
Topical Analysis—p. 56 Paper Citation Network—p. 60 Bi-Modal Network—p. 60
T Co-author and
I 0 many other
P St ot et
:"".&) - N .
_ ) Xy bi-modal networks.
= ) € T s
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Y, ' NS Cyberinfrastructure for
/4 Network Science Center

Load One File and Run Many Analyses and Visualizations

Download 20publications.csv from x|
http://wiki.cns.iu.edu/download/attachments/12 (g fefie Cilusersaty peskiop\14 0=co)
45848/20publications.csv?version=1&modificatio -
nDate=1403450235951 vformat

NSF csv format

Scopus csv format

In Sci2, use ‘File > Load’ and load file as ‘Standard
csv format’. [[seect | concel | Detais>> |

Run ‘Data Preparation > Extract Co-Occurrence
Network’ with parameters:

2 Sci2 Tool [N Extract Network from Table
File | Data Preparation Preprocessing Analysis Modeling Visualization Extracts a network from a delimited table
E Convert to Generic Publication

Remove ISI Duplicate Records Column Name I_

Remove Rows with Multitudinous Fields

Text Delimiter [
Extract Directed Network
Extract Bipartite Network
Extract Paper Citation Network
Extract Author Paper Network

g:(- Extract Co-Occurrence Network

Co-author network will appear in Data Manager.
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%gz ' N Cgberinfrastructure for
>/ Netwaork Science Center

Load One File and Run Many Analyses and Visualizations

Run ‘Analysis > Network Analysis Toolkit (NAT)’ to get basic properties:

Nodes: 65

Isolated nodes: 0

Edges: 404

No self loops were discovered.

Average degree: 12.4308

The largest connected component consists of 65 nodes.
Density (disregarding weights): 0.1942

Select ‘Extracted Network on Column Authors’ network in Data Manager and run
‘Visualization > GUESS’ to open GUESS with flle loaded.

Initial layout is random:

In GUESS, apply ‘Layout > GEM’:

..'.- Sﬁ_

.
.. 2
3
we "0 W0 59



92 N S Cyberinfrastructure for
Network Science Center

Tutorial Overview

 Country Collaboration Network, 2011 — Scoreboard 2013

e Country Expertise Profiles, 2010 — New Workflow

e Country Mobility Network,1996-2011 — Scoreboard 2013

e Acceleration in the Development of Patented Technologies, 2000-11 — SB 2013

e Acceleration in the Co-Development of Patented Technologies, 1996-2001 and
2006-11 — Scoreboard 2013

* Evolving Country Patent Profiles, 1995-2010 — New Workflow
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QCNS Cyberinfrastructure for In OECD Scoreboard 2013

Network Science Center

Country Collaboration Network, 2011
see OECD Scoreboard 2013, p. 58 and 59

Collaboration in scientific research

In the global landscape of scientific research, scientific output has grown rapidly and collaboration between institutions in
different countries has intensified. The emergence of new players has changed the structure of global collaboration net-

works.

54a. International collaboration networks in science, 1998

Whole counts of internationally co-authored documents

Japan { » Russian Federation

Netherlands
Italy @

\

/.‘

Switzerland

Sweden Germany Spain

United Kingdom

® Canada

United States

France
Australia

Source: OECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013. See chapter notes.
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Collaboration in scientific research

China and several other economies have become increasingly integrated in the global science system. China accounted for
more than 74 000 collaborations in 2011 compared with only 9 000 in 1998. Over the period, its number of co-authored
documents with US-based institutions increased from nearly 2 000 to more than 22 000. The United States continues to be
at the centre of the international research network, accounting in 2011 for nearly 15% of all scientific collaborations
documented in peer-reviewed scientific publications.

54b. International collaboration networks in science, 2011
Whole counts of internationally co-authored documents

® Austria
Chinese Taipei @ Finland

Portugal o

Belgium

Argentina /
New Zealan
. 5 /Netherlands

Greece ® 7

" Switzerland
Ireland o Chile
Korea
-@ |srael
2% A\ ’ # Hungary
Turkey - — \. elran
e - _ / Australia p
Czech Republic China . oland
Singapore © Norway '_ ® South Africa
Hong Kong, & Mexico
China

Source: OECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013. See chapter notes.
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Compile data

A | B | c
1A |v|B v count |}
2 United States China 22179
=——CtirE rrtea=States 22
4 United States United Kingdom 19427
6 United States Germany 17791
L Germany Linited States 17791,
8 United States Canada 16697
S—GCanada Haited-States 1660/
10 United States France 11689
+—France Smted-States +4665
12 United Kingdom Germany 10181
T—Cermany—Umted-Kmgdom to1et
14 United States Italy 10027
Ho—Haky Lhatod Statoc 10027
16 United States Japan 9245
Ee=gapan ST e S
I8 United States Australia 8446
20 United States South Korea 8429
TSoutirkorea Omited-States (L 745]

| 4 » M| 2011 nodes AT matrix . finalnodes . ¥
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Extract network, undirected but weighted

@ United States

P e o o o
®

" ..o.. ‘... e o o o
° 0P,
.0..’3.3{. e o o o
¢ °. e o o o
oo ®
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Identify essential nodes

Keep nodes with more than 10,000 and edges with more than 2,000.

®United States

o ® e o
FY
Y .'.’ ..0. n
o T Pl e o
o0 3R
* °
®ee ®

Identify essential edges

 Apply thresholds to edge weights
* Keep top-n edges per node

e Use Pathfinder Network Scaling
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Layout network, apply color and size coding
Save result in PDF/Postscript file

Austria

O Finland
) Chinese Taipei

P Russian Federation

/
® = P /
O Portuga 2 Belgium ;’l

’ e /,'
O Argentina /
" O New Ze:
Ogreece
O Ireland Switzerland
O Chile
- Ope
O Israel
(g razil Un.'/e‘d States (@) Hungary
O Turkey
P Australia, i
@ onife” China
D O Poland
Norway | O South Africa
O Hong Kong
O Mexico
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Apply color and size coding
Save result in PDF/Postscript file

O Austria
O Finland

) Chinese Taipei

) Russian Federation

@] Portuga
O Argentina
OGreece
) itzerl
O Ireland BORC—
QO Chile
Lb0rea
- Ope
AN —Q Israel
Ovwrazi = O Hungary
O Turkey \
: Australia\ Olran
. O poland
P
@’S apore \
Gkl Onorway | South Africa
O Hong Kong @
Mexico
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Adjust colors and type font, add title, legend, data source info
in your favorite graphic design and layout program

54b. International collaboration networks in science, 2011
Whole counts of internationally co-authored documents

® Austria
Chinese Taipei @ Finland (

Japan ® Russian Federation
|

Portugal Belgium ‘
Argentina . .
New Zealand \\*
i o Netherlands
Greece ®
® Switzerland
Ireland o Chile
Korea
—@ |srael
@ Hungary
Brazil
® ¢ \
Turkey AN \ e Iran
& ) Australia ® Poland
Czech Republic China
o N
Singapore Sy ® South Africa
Hong Kong & Mexico
China

Source: OECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013. See chapter notes.
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' N S Cyberinfrastructure for N ew WO r kﬂ ow
Network Science Center

Country Expertise Profiles: Germany vs. United Kingdom
Objective: Map out and compare country scientific profiles on UCSD map of science.

OECD version of Elsevier’s Scopus custom database - scientific publication data for
2010. Analysis carried out within OECD — based on query carried out in Dec 2013 by
Brigitte van Beuzekom (OECD), two countries selected for demonstration purposes:

192,583 publications from Germany; 194,221 from United Kingdom. 386,804 total
records.

There are exactly 12,690 unique journal names. 2696 of these cannot be located in
UCSD map of science and classification system that covers 8 years (2001-2008) of
Scopus data. These might be journals created/renamed in 2009 and 2010.

See http://sci.cns.iu.edu/ucsdmap for Scopus journal names used in the Sci2 SciMap.

Bérner, Katy, Richard Klavans, Michael Patek, Angela Zoss, Joseph R. Biberstine,
Robert Light, Vincent Lariviére, and Kevin W. Boyack (2012) Design and Update of a
Classification System: The UCSD Map of Science. PLoS ONE 7(7)
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Prepare data:
Save publication records for each country in one csv file
Load files into Sci2; Render UCSD map overlay using szt & Heb

General  * = 0| s?a?oatm
Temporal » _”
. Geospabal >
Three files are generated |

Networks »  Map of Science via 554 Fields

ERSR] CSV file: C:\Users\Katy\AppData
: -+ Journals located
: [—:-! Journals not located
: I Map of Science Visualization

Review “Journals not located”
Correct journal names if possible

Right click “Map of Science Visualization” in Data Manager and save it as a
PostScrlpt file.

Convert to pdf or open in lllustrator or similar to view.
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United Kingdom: Top-20 Most Frequent Journals (8,438 unique)

Journal name

lecture notes in computer science (including subseries lecture notes in artificial

intelligence and lecture notes in bioinformatics)
plos one
chemical communications

proceedings of spie - the international society for optical engineering

monthly notices of the royal astronomical society
journal of biological chemistry

bioorganic and medicinal chemistry letters
langmuir

journal of the american chemical society

blood

bioinformatics

journal of the royal society interface
international journal of std and aids

proceedings of the royal society b: biological sciences
vaccine

journal of theoretical biology

british journal of oral and maxillofacial surgery
astronomy and astrophysics

biochemical journal

acm international conference proceeding series

10000

1000

100 +

10

470
939
1408
1877

2346
2815

32834
3753
4222

4691

5160
5629

6098
6567

71036

7505
7974

Frequency

1790
1365
1360
1210
782
640
624
600
584
456
420
415
408
405
365
364
357
354
350
344
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Germany: Top-20 Most Frequent Journals (7,548 unique)

Journal name Frequency
proceedings of spie - the international society for optical engineering 3080
lecture notes in computer science (including subseries lecture notes in artificial

intelligence and lecture notes in bioinformatics) 3038
plos one 1041
chemical communications 946
astronomy and astrophysics 838
journal of the american chemical society 788
journal of biological chemistry 767
langmuir 766
physical review b - condensed matter and materials physics 676
unfallchirurg e 656
nervenarzt 611
acm international conference proceeding series o 580
materials science forum — 568
journal of physical chemistry c 548
macromolecules 10 + 540
chemie-ingenieur-technik 489
konstruktion - 436

Addgddddd e el e ENS

blood S e ey 408
progress in biomedical optics and imaging - proceedings of spie 404
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United Kingdom vs. Germany: Science Map Overlay, 13 Colored Disciplines

Generated from CSV Gemany.csv, Scaling Factor 0.01
7.548 out of 9,351 records were mapped to 544 subdisciplines and 13 disciplines.
June 21, 2014 | 07:26 PM CEST

DE:
SocSci: 9,003

Health Professionals

Map contnued on right

Generated from CSV United-Kingdom.csv, Scaling Factor 0.01
8.438 out of 10,536 records were mapped to 548 subdiscplines and 13 disciplines.
UK: June 21, 2014 | 07:28 PM CEST

SocSci: 22,731

Heaith Professionals

1591 Lo panuNUCD deyy

19] Lo panuCo deyy
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United Kingdom vs. Germany: Number of Papers per Discipline

Discipline UK Count UK Unique
Biology 7108 437
Biotechnology 4882 167
Brain Research 11187 541
Chemical, Mechanical, & Civil E. 13824 707
Chemistry 14051 406

Earth Sciences

Electrical Engineering & Computer

Science

Health Professionals

Humanities

Infectious Diseases

Math & Physics

Medical Specialties 27294
Social Sciences 22731

1181
1668

DE Count DE Unique

8717
5773

13160
17531

20314

29055
9003

599
171

519
678

417

1107
1111
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United Kingdom vs. Germany: Number of Papers per Discipline

Discipline UK Count

#—

Biology

Biotechnology

Brain Research
Chemical, Mechanical, & Civil E.

Chemistry

Earth Sciences

Electrical Engineering & Computer
Science

Health Professionals

Humanities

Infectious Diseases

Math & Physics

DE Count

= UK
= Germany

Medical Specialties w
Social Sciences

Study should be re-run using citation counts.
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CNS Cyberinfrastructure for In OECD Scoreboard 2013

Network Science Center

Country Mobility Network, 1996-2011
see OECD Scoreboard 2013, p.62

Uses Sci2 and GUESS
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Knowledge networks

The mobility of researchers contributes to the diffusion of scientific and technological knowledge across institutions, at a
national and international level. The trail of affiliation changes left by scientific authors in their scholarly publication
records provides a partial means of identifying the international network of researcher flows. As expected, leading research
countries tend to attract more scientific authors from abroad than they have authors who leave. Flows within each pair of
countries tend to be of a similar order of magnitude in both directions, suggesting the existence of complex patterns of
knowledge circulation representing the mobility of individuals at different stages of their careers, from students to estab-
lished professors. The international mobility network also displays a number of interesting patterns that reveal affinities
between different economies based on linguistic, historical as well as political and cultural linkages, such as the link
between Spain and Latin America countries.

57. International mobility network, 1996-2011
Counts of bilateral flows, by first and last affiliation

+ ARG
\

\
\

\

.\i’l .

7 VITA- W I\*\
\,\‘!s’v

. ‘\.\‘.“«a

o IRN
Source: OECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013.
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Compile data

10
11
12
13
14
15
16
17
18
19
20
21

| A B C D E | | G
code | v Source v Target ~|FLOWS |-!/sum sou |~ sum end |~ |scaled d~
2788 GBR USA 12739 42989 88450 0.2065893
1141 CAN USA 10932 22116 88450 0.2471709
7147 USA GBR 10323 88450 42989 0.1674088
7113 USA CAN 8769 88450 22116 0.1982658
7116 USA CHN 8537 88450 16393 0.2241956
1885 DEU USA 8042 31212 88450 0.1530574
1395 CHN USA 7978 16393 88450 0.2095154
3409 IND USA 6550 13867 88450 0.1870256
7130 USA DEU 6210 88450 31212 0.1181903
4011 JPN USA 5668 14935 88450 0.1559475 .
2584 FRA USA 4913 24207 88450 0.1061762
7182 USA KOR 4769 88450 4827 0.2308021
7176 USA JPN 4039 88450 14935 0.1111277 .
7092 USA AUS 3934 88450 11981 0.1208478 .
7476 YUX SRB 3825 4415 128 5.088164
1759 DEU CHE 3813 31212 9619  0.22006
2631 GBR AUS 3634 42989 11981 0.1601252 .
314 AUS USA 3596 11981 86450 0.1104649 .
7167 USA IND 3365 88450 13867 0.0960826
, 3818 ITA USA _ 3331 13098 88450 0.0978641
4 4 » ¥ | edges  Source . Target / Totals ~‘nodes . ¥J




Extract and layout network, directed and weighted
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Identify essential nodes and edges , apply color and size coding
Layout network but keep in mind that layout is non-deterministic
Different tools render the same network differently: Gephi Layouts

BEL 5" L OR
J :
N CHE
NGA NLD -
IRL 84 s
BRA  MEX i o
DNK Iw GaR I@ %
AUS .
: US A ESP PoL =
ZAF NZL 49
CHN DEU
i PRT CZE cat
MYS  AUT CAN wrs
SWE
ISR R@S HUN N
EGY TWN
Fany GRC
SAU
TUR

PAK IRN
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Identify essential nodes and edges, apply color and size coding
Layout network but keep in mind that layout is non-deterministic
Different tools render the same network differently: Guess Layout

e THA
o ZAF
o MYS o EGY
a O o
O AUS
® OIS . CHN
O GBR « PAK
0 CHE
QS%AN 0 SWE © TWN
ONLD O oeu o NOR
OBrA
o BEL 0 JPN O Kor
Oma
o IRL
© IRN
o AUT
o ein- @ EsP
o CZE
P
o PRT i o HKG
o ISR

ORuUS
o ARG

o MEX
« CHL

¢ UKR

0 TUR

o GRC o POL

e HUN
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Apply final color and size coding
Save result in PDF/Postscript file

e ARG
o NZL
® FIN
© MEX <
N @
ITA . ® SGP
FRA
— Q- © CHE . oEy ® BEL e HKG
A
._ CAN ® ZAF
@ TUR BR74
e NOR $'§ ALy
&
o €RE ® AUT @ s: ; <
® sus Es}\
~
o CZE ® uio . y . o MYS
JPN CHN
© SWE
© POL
e IRL
@® rus
e UKR
® ISR -
e HUN
@ «or e THA
® ™wn
@ RN e PAK
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Adjust colors and type font, add title, legend, data source info
in your favorite graphic design and layout program

MEX
L]
CHL
PRT
TUR
o
GRC
Wit
L )
POL
UKR

HUN

57. International mobility network, 1996-2011
Counts of bilateral flows, by first and last affiliation

« ARG
. NZL
« FIN
+ DNK
.mn
IIA.
¥ ' “FRA . SGP
g | b
CHE %
) e
£op . [(( ; e BEL KG
»r.
gaR %_v. T + ZAF
wog L SR
.‘\“t,

AUT * ® . =5
- [ Yo ‘
AUS a5 \\. . MYS
NLOY 0. CHN

IRL |

@
RUS
.

ISR ;" EGY
4
5] . THA

¢ IRN + PAX i

Source: OECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013.
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EDCNS v In OECD Scoreboard 2013

Acceleration in The Development of Patented Technologies,
2000-11, see OECD Scoreboard 2013, p.170

Top 40 technologies, international patent classification classes and their
development speed over time

Uses Kleinberg’s burst detection
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Top 40 technologies, international patent classification classes and their

Chemistry
and
biotech.

Games

Electric
and hybrid
vehicles

development speed over time

Increasing patent burst intensity

288 Low

A01P
C0sG
A61P
Co78
CO7K
c10J
C11D
C12N
c408
AB3F

| B6OW

B6OL

' Medium B High
Number of patents, 2006-11 \‘

719
14172
118
486
6730
521
2545
11977
344
28 2930
L 1440
S 1700




EDCNS v In OECD Scoreboard 2013

Acceleration in The Co-Development of Patented

Technologies, 1996-2001 and 2006-11, see OECD Scoreboard
2013, p.171

Top 50 co-developments of IPC classes by development speed observed in the
2000s

Uses Kleinberg’s burst detection algorithm
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Acceleration in the co-development of patented technologies, 1996-2001 and 2006-11
Top 50 co-developments of IPC classes by development speed observed in the 2000s

@ 2006-2011 © 1996-2001

IPC code

e g International Patent Classes (IPC)
Ho4w F Engi and AD1 - Agriculturs

Ho4e | ﬁw&bﬁn\i&nmmm AB1 - Magical/vetarinary science
HO4N AB3 - Sports, games, stc.

HO4L BO1 - Physical or chemical devicas
HO2J B60 - Venicles

HOM C07 - Organic chemistry

HOL C09 - Dys, paints, etc.

609G C11 - Olis, fats and waxas
GO9F C12- Blochemistry

GO7F C40 - Comdinatorial technology
g"g DOG — Treatment of Textiles
01V E£21 - Earth/rock driliing, mining
e F21 - Lighting

pay F24 — Heating, ventiating, etc.
F21V G01 - Measuring, testing

DOBL G02 - Optics

c120 G03 - Photography, etc.

Cc128 PCT patent applications 606 - Computing

cin [ o] 500 patents 607 - Checking-devices

co7K § 609 - Educating, dispiay, etc.
coro | O i G11 - Information storage

Cco78 HO1 - Basic electric slements
BEOW , 10 000 patents HO2 - Electric power

BEOL K HO4 - Electric communication
ABTK HO5 - Electric techniques n.e.c.

AB1P

TR RS AN @qss‘@%s‘

Note: The technologies experiencing an acceleration in co-development can be identified at the intersection of the x and y axes (e.g. electronic games
arise from the combination of A63F, sports, games etc., and GO6F, computing). Co-developments that have increased in importance over time are
characterised by dark bubbles that are bigger than light bubbles (e.g. biotechnologies arising from the combination of A61P, medical/veterinary science,
and AQIN, agriculture). Co-development for which the intensity has been fading is characterised by light bubbles that are bigger than dark bubbles (e.g.
micro-molecular chemistry, at the intersection of 07K, organic chemistry, and C12N, biochemistry).
Source: OECD calculations based on the Worldwide Patent Statistical Database, EPO, April 2013. See chapter notes.

Statlink supm http://dx.doiorg/10.1787/888932852385
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4 Netwaork Science Center

Evolving Country Patent Profiles, 1995-2010

BO7C,B41J,B41K,G02F,G03G,G05F,G06,G07,G09G,G10L,G11C,HO3K,HO3L
Patents in the ICT sector, Computers, office machinery

Application dates 1995-2010

Germany, Japan, and United States

Data extracted from http://stats.oecd.org/index.aspx?queryid=22010 on 17
Jun 2014 14:34 UTC (GMT).

Requires alignment of IPC and UCSD Map of Science classes.
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Original data

‘ A B | © D E F G H | J K | L M N
Patents
2
3 Beference Date | Application date
4 Patents Office & Triadic Patents Families \ﬁatent applications to the EPD
5 Beference country ‘ Inventor(s)'s countrylies) of residence
6 2000 | 2001
7
8 Gemmany Total Patents 12622.8175 13240111 15779.17 18101586 1984117 21722.356 22473.45 22284.287 22220.19 22667.702
9 Total Patents IotalPatents. " - - .| = - - - .. -
10 BO7C 7.6463 17.5516 201179 17.4956 9.4348 10.5912 11.3071 17.9187  15.7548 22,7262
11 B4 22.7893  25.8097 18.6103 319822 24.4942  29.8127 27.6222 212723  18.2979  13.2072
12 B41K 0.2778 0 05 0 2 0.25 2.4444 2.3294 0.6667 0.65
13 GO2F 14.8301 18.2806  20.6442  28.5525 43725 39.6363| 391086 355051  26.9451 17.7201
14 G036 20.6317 18.01 30.821 46151 17.7553  13.0656 37.7532| 20.5526  26.0204 14.8134
15 GOSF 1.6048 11.5254 6.6429 15.219 8.2617 12663  16.2897 14.9153 117583 9.2867
16 GOBC 0 0 0 0 0 0 0 0 0 0.2
17 0 0 0 0 0 0 0 0 0 0
18 GOBE 0 0 0 1 0.2 0 1 0 0 0.25
19 GOBF 912608  96.4931| 165.9575 208.1392 284.5826 358.2143 423.8494 544.4798 5210575 525.5357
20 GO6G 0.2 0.6222 1.6429 4.1755 0.8333 125 26117 2.3403 0 2.0595
21 GOBJ 0 0.3333 05 0.2 0.2 0 0.1423 0 0 0
22 GOBK 55.2017 67652 97.7645 914249 109.603¢ 127.8255 ©9.28956 1010003  114.6108  95.1039
23 GOBM 19524 2.019 14583 0 2 4.1 16423 14 0.5 11667
24 GOBN 3.8917 2.9625 8.1563 7.869 5.773 8.5329 9.1802 11,1333 4.9056 6.7333
25 G060 6.5403 86289  18.7844¢  12.8064 34.828  76.9067 120.5416 109.6937 128.4806 127.5137
26 GOBT 14.0468  13.5735  25.8964 36.1194 364983 386907  59.8127| 56.6558 70.7853  90.9361
27 GO7B 14.8179 133544  13.8357 165667 20.2083 257833 222952 129202  12.1845 19.7361
28 Go7C 16,3054 291837 29.7984  36.5401  35.3748 43117 389483 338497 420437  40.8933
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Prepare data
Three 5-year bins: 1996-2000, 2001-2005, 1996-2010
Three files: One for each country

6000
A B C D E
1 IPC  1996-2000 2001-2005 2006-2010 Country 5000
2 BO7C  75.2511 96.8664  98.0071 Germany
3 B4l  130.7091 114.1695 141.4017 Germany 1996-2000:
4 B41K 2.75  7.4238  2.4667 Germany 4000 Germany
5 GO2F  150.8386 145.6149  92.9569 Germany Japan
6 GO3G 94.267 120.1174  51.3974 Germany P
7 GOSF 54.318 57.65  38.3015 Germany ..
8 GO06C 0 0.2 0.3333 Germany
9 GO6D 0 0  0.3333 Germany
10 GO6E 1.2 1.25 0.25 Germany
11 GO6F 1113.3867 2533.2586 2116.259 Germany 2000
12 GO6G 8.5239  8.0121  1.2778 Germany
13 GO6) 1.2333  0.1429 0 Germany
14 GO6K  494.2703 511.6949 600.8935 Germany 1000 | |
15 GO6M  9.5773  9.6763  6.9557 Germany
16 GO6N  33.2937 34.2024  39.4688 Germany
17 G06Q 1519544 636.5412 440.5302 Germany i
HEEE R I
R d00000000000000308833803000¢s ¢



Align 16 IPC Classes with 554 UCSD Map of Science Classes
Retrieving IPC text from WIPO, http://web2.wipo.int/ipcpub

IPC IPC Name

BO7C POSTAL SORTING; SORTING INDIVIDUAL ARTICLES, OR BULK MATERIAL FIT TO BE SORTED PIECE-MEAL, e.g. BY PICKING

B41) TYPEWRITERS; SELECTIVE PRINTING MECHANISMS, i.e. MECHANISMS PRINTING OTHERWISE THAN FROM A FORME; CORRECTION OF TYPOGRAPHICi
B41K STAMPS; STAMPING OR NUMBERING APPARATUS OR DEVICES

GO2F DEVICES OR ARRANGEMENTS, THE OPTICAL OPERATION OF WHICH IS MODIFIED BY CHANGING THE OPTICAL PROPERTIES OF THE MEDIUM OF THE [
GO03G ELECTROGRAPHY; ELECTROPHOTOGRAPHY; MAGNETOGRAPHY

GOSF SYSTEMS FOR REGULATING ELECTRIC OR MAGNETIC VARIABLES

G06C DIGITAL COMPUTERS IN WHICH ALL THE COMPUTATION IS EFFECTED MECHANICALLY

GO6D DIGITAL FLUID-PRESSURE COMPUTING DEVICES

GO6E OPTICAL COMPUTING DEVICES

GO6F ELECTRIC DIGITAL DATA PROCESSING

GO06G ANALOGUE COMPUTERS

GO06J HYBRID COMPUTING ARRANGEMENTS

GO6K RECOGNITION OF DATA; PRESENTATION OF DATA; RECORD CARRIERS; HANDLING RECORD CARRIERS

GO6M COUNTING MECHANISMS; COUNTING OF OBJECTS NOT OTHERW!ISE PROVIDED FOR

GO6N COMPUTER SYSTEMS BASED ON SPECIFIC COMPUTATIONAL MODELS

G06Q DATA PROCESSING SYSTEMS OR METHODS, SPECIALLY ADAPTED FOR ADMINISTRATIVE, COMMERCIAL, FINANCIAL, MANAGERIAL, SUPERVISORY OR F
GO6T IMAGE DATA PROCESSING OR GENERATION, IN GENERAL

WIPO § IP SERVICES International Patent Classification (IPC) Official Publication [
— Contact us| Accessibili?\

IPC Home Page - Help Scheme RCL Compilation Catchwords Guide to the IPC

Version 2l B41J TYPEWRITERS; SELECTIVE PRINTING MECHANISMS, i.e. MECHANISMS PRINTING

|2014_01 .I OTHERWISE THAN FROM A FORME; CORRECTION OF TYPOGRAPHICAL ERRORS
(composing B41B; printing on special surfaces B41F; laundry marking B41K; erasers, rubbers or erasing

Current symbol devices B43L 19/00; fluid media for correction of typographical errors by coating C09D 10/00; recording the

|B41J results of measuring G01; recognition or presentation of data, marking record carriers in digital fashion, e.g.

Got by punching, GO6K; franking or ticket-printing and issuing apparatus GO7B; electric keyboard switches, in

_|° = general HO1H 13/70, HO3K 17/94; coding in connection with keyboards or like devices, in general HO3M 11/00;
receivers or transmitters for transmission of digital information HO4L; transmission or reproduction of

Langua_ge documents, or the like, e.g. facsimile transmission, HO4N 1/00; printing mechanisms specially adapted for

¢ English apparatus, e.g. cash registers, weighing machines, producing records of their own performance, see the

£~ Franch relevant subclasses)



Align 16 IPC Classes with 554 UCSD Map of Science Classes
Retrieving UCSD Map data from http://sci.cns.iu.edu/ucsdmap

IPC
B807C
B41)
B41K
GO2F
G03G
GOSF
G06C
G06eD
GO6E
GO6F
G06G
G06J
GO6K
GOEM
GO6N
G06Q
GO6T
G078
GO7C
GO7D
GO7F
GO7G
GOSG
G10L
G11C
HO3K
HO3L

IPC Name

POSTAL SORTING; SORTING INDIVIDUAL ARTICLES, OR BULK M
TYPEWRITERS; SELECTIVE PRINTING MECHANISMS, i.e. MECHA
STAMPS; STAMPING OR NUMBERING APPARATUS OR DEVICES
DEVICES OR ARRANGEMENTS, THE OPTICAL OPERATION OF WH
ELECTROGRAPHY; ELECTROPHOTOGRAPHY; MAGNETOGRAPHY
SYSTEMS FOR REGULATING ELECTRIC OR MAGNETIC VARIABLES
DIGITAL COMPUTERS IN WHICH ALL THE COMPUTATION IS EFFH
DIGITAL FLUID-PRESSURE COMPUTING DEVICES
OPTICAL COMPUTING DEVICES

ELECTRIC DIGITAL DATA PROCESSING
ANALOGUE COMPUTERS

HYBRID COMPUTING ARRANGEMENTS
RECOGNITION OF DATA; PRESENTATION OF DATA; RECORD CAR|
COUNTING MECHANISMS; COUNTING OF OBJECTS NOT OTHERW
COMPUTER SYSTEMS BASED ON SPECIFIC COMPUTATIONAL MO
DATA PROCESSING SYSTEMS OR METHODS, SPECIALLY ADAPTEQ
IMAGE DATA PROCESSING OR GENERATION, IN GENERAL
TICKET-ISSUING APPARATUS; TAXIMETERS; ARRANGEMENTS OR
TIME OR ATTENDANCE REGISTERS; REGISTERING OR INDICATIN
HANDLING OF COINS OR OF PAPER CURRENCY OR SIMILAR VAL
COIN-FREED OR LIKE APPARATUS

REGISTERING THE RECEIPT OF CASH, VALUABLES, OR TOKENS
ARRANGEMENTS OR CIRCUITS FOR CONTROL OF INDICATING D
SPEECH ANALYSIS OR SYNTHESIS; SPEECH RECOGNITION; SPEEC
STATIC STORES (information storage)

PULSE TECHNIQUE (sinusoidal oscillations; transmission of

UCSDMaps UCSDMapSubdisciplinel

AUTOMATIC CONTROL, STARTING, SYNCHRONISATION, OR STAH

236 General Practice
488 Social History
396 Materials Processing
46 Applied Optics
258 Electrocardiography
378 Radiology
5 Signal Processing
5 Signal Processing
46 Applied Optics
3 Data Mining
306 Computer Systems Desig
5 Signal Processing
164 Library Science; Infomat
5 Signal Processing
5 Signal Processing
164 Library Science; Infomat
136 Image Processing
306 Computer Systems Desig
96 Automatic Control
96 Automatic Control
96 Automatic Control
358 Database Design & Man
359 Database Design & Man
3 Data Mining
358 Database Design & Man
118 Broadband Communicat
153 Power Distribution

1996-2000 2001-2005 2006-2010

75.2511
130.7091
2.75
150.8386
94.267
54.318

0

0

1.2
1113.3867
85239
1.2333
45842703
8.5773
33.2937
151.9544
150.7783
89.7484
174.014
76.3624
236.4634
19.7012
72.8215
197.5959
192.3607
263.128
66.9469

96.8664
114.1695
7.4238
1456148
120.1174
57.65

0.2

0

125
2533.2586
8.0121
0.142%
511.6949
9.6763
34.2024
636.5412
366.8153
98.511
200.8899
168.88%4
239.0997
18.2833
146.2022
322.0039
188.7806
283.1114
60.4425

98.0071
141.4017
2.4667
92.9569
51.3974
38.3015
0.3333
0.3333
0.25
2116.259
1.2778

0

600.8935
6.9557
39.4688
440.5302
382.5599

87.0863}

227.7802
169.2234
191.0469
19.8826
58.9442
336.7404
77.0363
298.6634
33.7656
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Align 16 IPC Classes with 554 UCSD Map of Science Classes
Retrieving UCSD Map data from http://sci.cns.iu.edu/ucsdmap

Run Visualization > Topical > Science Map via 554 Fields

Visualizaton R Help
[

General »
Temporal »
Geospatial » jek .net file: C:\Users\Katy\Desktop',

Map of Sdence via Journals
Networks P Map of Science via 554 Fields

using parameters

[® Map of Science via 554 Fields (Circle otations) x|

Locate records tagged with a UCSD dass (one of the 554 subdisciplines)
on the UCSD Map of Science

Subtitie | Germany}csv

UCSD Area  UCSDMapSubdisciplineID

Other Class  [IPC

Value | 1996-2000

Scatha@

I” simplified Layout?

|~ Show Export Window?

4] | i
Cancel I

Postscript file will appear in Data Manager.
Save and open with a Postscript Viewer.
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1996-2010

Germany

Japan

United States

Map confiris d on right

Map confirue d on right

;
|

WO U0 panuguod deyy

B9 Lo poruguod dayy

V9100 penuguOd ARy
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United States

1996-2000

2001-2005

1996-2010

VO L0 penuguod ey

WO U0 panuguod deyy

VU0 PROLI0D Ay
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BONS

Cyberinfrastructure for
Network Science Center

Bonus: Read and Analyze Flickr Data

Read and Analyze Flickr Data Based on User Names

Provide file with user names:

user_id

89182765@N03
91138678@N08

Load file into Sci2, select it in Data Manager, run ‘File > Flickr Reader’

Load...

Flle Data Preparation Preproce

Read Directory Hierarchy

Facebook
Google Scholar

Flickr Reader

[W Flickr Reader

This algorithm retireve the Flickr's image URLs for the given Flickr User

IDs

x|

Flickr API key | 4f6ed3c0e47e7c633016933f0b0eb884

12

Flickr User ID [user_id

= 9|

Tag | mappingscience

@
Cancel |

To generate a file with information what images these users uploaded when:

Flickr UserlD

91138678 @N08
91138678 @N08
91138678 @N08
91138678@N08
91138678 @N08
91138678 @N08
91138678 @N08

User Name

mappingscience
mappingscience
mappingscience
mappingscience
mappingscience
mappingscience
mappingscience

Title

IX.6 Visualizing Trends and Dynamics
1X.2 Hurricanes & Tropical Storms--Lc¢
1X.4 Pulse of the Nation (2010), by Al
IX.7 The Hewlett Foundation Grant V
1X.5 Map of Complexity (2013), by Bri
1X.8 Who Really Matters in the Worlc
1X.9 Identifying Emerging Topics in Si

Taken At

Image URL

2/18/2014 6:46 http://www.flickr.com/photos/91138678@N08/12613878944/
2/18/2014 6:45 http://www.flickr.com/photos/91138678@N08/12613852844/
2/18/2014 6:46 http://www.flickr.com/photos/91138678@N08/12613472175/
2/18/2014 6:46 http://www.flickr.com/photos/91138678@N08/12613881314/
2/18/2014 6:46 http://www.flickr.com/photos/91138678@N08/12613576633/
2/18/2014 6:46 http://www.flickr.com/photos/91138678@N08/12613582433/
2/18/2014 6:46 http://www.flickr.com/photos/91138678@N08/12613482325/



CNS Cyberinfrastructure for BOI’]US Read and Analyze TW|tter Data

Network Science Center

Read and Analyze Flickr Data

Provide file with user names: user _id
katycns
CNSTed
Load file into Sci2, select it in Data Manager, run ‘File > Twitter Reader’
Fle_ Dot reparaionPreproce x
Load... This algorithm will read the tweets from Twitter for the given tag and
user IDs. The output result is in table format.
Read Directory Hierarchy
Facebook Twitter User ID Iuser_ld j «
Google Scholar ——
Flickr Reader : -
= == o
Authentication Data I C:/Users/Katy/Desktop/TOOLS/sc2-v 1. 1-beta-IVMOOC-book/configuration/twitter Auth.PROPERTIES Browse | -9
Cancel I

Generate authentication data using process explained at
http://wiki.cns.iu.edu/display/CISHELL/Authenticating+with+Twitter%27s+API

Press OK to generate a file with tweets by those users and with the listed #tags.
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@CNS Cyberinfrastructure for BOI’]US Read and Analyze TW|tter Data

Network Science Center

Read and Analyze Twitter Data Based on Keywords

Collect data on a specific keyword using
http://mashe.hawksey.info/2013/02/twitter-archive-tagsv5/

or similar.

MASHe

ne musing of Martin Hawksey (EdTect

@]
C
Q
-
7

Twitter Archiving Google
Spreadsheet TAGS v5

Share this poston: 3*! |l | W | B
Posted in Featured, Google Apps Script, Google Spreadsheet, Twitter on February 15, 2013 by Martin

Hawksey. *+ 311 Comments

For a couple of years now to support my research in Twitter community analysis/visualisation
I've been developing my Twitter Archiving Google Spreadsheet (TAGS). To allow other to explore
the possibilities of data generated by Twitter I've released copies of this template to the

community.

In September 2012 Twitter announced the release of a new version of their API (the
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CNS Cyberinfrastructure for BOI’]US Read and Analyze TW|tter Data

Network Science Center

Read and Analyze Twitter Data

A B C
TAGS v5.1
Created by mhawksey. Read more about this at:
http://mashe.hawksey.info/twitter-archive-tagsv5/ Top Tweeters No. @'s % RT Twitter Activity
ScienceWatchout 49 2 110% !-”\ /‘.\v,rf \A ,"f \
With this spreadsheet you can: < A -
- automatically pull results from a Twitter Search into a Google Spreadsheet UKSchoolTweet 26 104% A A ."w\ A\ /
I\ AL WA
- 1
i i i AA ~ /) A
Instructions: SciProject4Kids 15 18 AMA /N A
by A /
1. Click this button twice (once to authenticate, second to add custom menu) —> Enable custom menu Shyam17 BN NVV WYV
homeschoolcurr = 15 = 14 A ,f‘"‘\
2. Open TAGS > Twitter API Authentication and follow the instructions ‘/\/ S S { L=
. AN N /
rikafan_p 14 2 AN YAVAVaY
b | [
3 Erilar saiech feem #science AND <- you can use serach operators like AND OR as well as from: aqRandirobics 9 14 AA A AAS
- 5 % S . - A
#education from:BarackObama’ (without quotes) SAHSScience 8 13 x ,f/
4. Make a one off collection with TAGS > Run now! or set a trigger to collect every hour TAGS > Update archive|TizonAgustin 7 100% | \/ 1“ /\ ’1’ '\"" \
frequency open Tools -> Scipt Editor then Triggers -> Cumrent script's triggers... and adjust - o : ;—\
middlereaders 7 114% A AA [\ A
AN\
cucumberjuice 6 3 67% A /
Advanced Settings: < /\ /
Period default <- if NOT using default switch to ‘paged’ below mkahramankoleji 6 9 A f
- : : YK AA R A
. - <= NI\ NN
Continuous/paged T continuous will add results to a single sheet, pagedineuroblogs 6 5 \.‘ N ,'/ \ N\
sheet Nwwy Y
Follower count - <- if search term is being spammed you can set the m(nnovationAlric > | 7 \J\/V\ /\
filter person must have to be included in archive
le/Settings Archive Summary Dashboard g
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@ ' NS Cyberinfrastructure for
_ Network Science Center

Read and Analyze Twitter Data

Bonus: Read and Analyze Twitter Data

Download data and extract follower counts, map geolocations, analyze reply

networks, run burst over text or tags or user activity, e.g., to study public

perception and discussion of science.

id_str from_user
4.81544E+17 Yusuf Trn_
4.81544E+17 TeijoLeppamaki
4.81544E+17 ScienceWatchout
4.81543E+17 Sancaktepebilim
4.81543E+17 Sancaktepebilim
4.81543E+17 Sancaktepebilim
4.81543E+17 Sancaktepebilim
4.81542E+17 Bulls_DL
4.81541E+17 Petchary
4.81541E+17 cucumberjuice
4.81541E+17 sciencekidfun
4.8154E+17 Ultra_Rush
4.8154E+17 SAHSScience
4.81536E+17 ndamsgaard
4.81532E+17 sunnybeamy
4.81532E+17 ScienceWatchout
4.81532€+17 Jherane_
4.81531E+17 cucumberjuice
4.8153E+17 AlienNeighbor
4.8153E+17 AlienNeighbor

text created_at
RT @Sanci Tue Jun 24 21:07:5 24/06/2014 22:(tr

RT @Sanc: Tue Jun 24 21:06:2 24/06/2014 22:( fi

RT @Sanci Tue Jun 24 21:04:524/06/2014 22:(en
#sancakte Tue Jun 24 21:04:3 24/06/2014 22:(tr

#sancakte Tue Jun 24 21:04:0 24/06/2014 22:(tr

#sancakte Tue Jun 24 21:03:2 24/06/2014 22:(tr

#sancakte Tue Jun 24 21:02:4 24/06/2014 22:(tr

My future Tue Jun 24 20:58:1 24/06/2014 21:Sen
RT @SAHS Tue Jun 24 20:56:4 24/06/2014 21:5en
RT @SAHS Tue Jun 24 20:56:2 24/06/2014 21:Sen
Our future Tue Jun 24 20:55:2 24/06/2014 21:5en
RT @SAHS Tue Jun 24 20:52:0 24/06/2014 21:Sen
We have t Tue Jun 24 20:51:1 24/06/2014 21:5en
RT @Pauli Tue Jun 24 20:35:524/06/2014 21:Zsv
RT @cucui Tue Jun 24 20:19:524/06/2014 21:1en
RT @cucui Tue Jun 24 20:19:4 24/06/2014 21:1en
RT @cucuiTue Jun 24 20:19:2 24/06/2014 21:1en
Just a few Tue Jun 24 20:17:0 24/06/2014 21:1en
RT @Rand Tue Jun 24 20:12:1 24/06/2014 21:1en
RT @Rand Tue Jun 24 20:12:124/06/2014 21:1en

9.58E+08
2.35E+09
2.43E+09
2.48E+09
2.48E+09
2.48E+09
2.48E+09
26852128
1.75e+08
92181782
2.39E+09
43895582
2.48E+09
SE+08
2.45E+09
2.43E+09
14805551
92181782
4.14E+08
4.14E+08

<a hre http://pbs
<a hre http://pbs
<a hre http://pb:s
<a hre http://pb:s
<a hre http://pbs
<a hre http://pb:s
<a hre http://pbs
<a hre http://pbs
<a hre http://pbs
<a hre http://pbs
<a hre http://pb:s
<a hre http://pb:s
<a hre http://pb:s
<a hre http://pbs
<a hre http://pbs
<a hre http://pbs
<a hre http://pb:s
<a hre http://pbs
<a hre http://pbs
<a hre http://pbs

1042
1030
4133
23
23
23
23
174
3245
1357
45
752
33
210
141
4133
826
1357
1218
1218

timegeo_coord user_in_rein_re from_useiin_rep sourci profile_inm user_followers_c user_friends_c

841
1174
4190

172

172

172

172

384
3346

593

233

729

92

187

305
4190

167

593

39
39
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@ c NS Cyberinfrastructure for B onus: Re_Ru n Workﬂ ow

Network Science Center

Re-Run Workflows

Run ‘File > Read Directory Hierarchy’ using parameters:
x|

Root directory IC: [Users/Katy /Desktop/TOOLS/sci2-v 1. 1-beta-IVMOOC-book Browse | 0

Levels to recurse | 1

¥ Reaurse the entire tree 9| | T
il

|~ Read directories only (skips files)

e
configuration

‘Visualize > Networks > Tree Map’:
Visualization R Help
General, b (, Workflow Manager!.':%? DataMmagerL

Temporal »
Geospatial » ‘ 24 Directory Tree - Prefuse (Beta) Graph.
Topical

sampledata

Networks GUESS
Radial Tree/Graph (prefuse alpha)
992). Dynamic Radial Tree/Graph with Annotation (prefuse bel
iuation. In Tree View (prefuse beta)
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@ c NS Cyberinfrastructure for B onus: Re_Ru n Workﬂ ow

Network Science Center

Re-Run Workflows

Delete file in Data Manager

In Workflow Manager

. Workflow Manager | i} Data Manager configuration
B E: Workflow 1
= 43" Read Directory Hierarchy
[+ o Parameters
{S} Tree Map (prefuse beta)

plugins

Right click Workflow and ‘Run’:

CWorkﬂomeager[SmDataManagerl

sampledata

[=]-42» Reac Edit rchy
o
&)y Save e beta)
Delete
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gg C NS Cyberinfrastructure for B onus: HOW tO C I‘ea'[e a new SC | 2 p | u g | n
Netwaork Science Center

Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:
S - o IEl

Project Properties H_J =

Enter the project name and location

Package Name | helloWorldPackage

[¥] Use default location

Class Name: | HelloWorldClas|

Version: | 0.0.1
Get more help on the CiShell wiki
‘7 < Back Next > Cancel

103



Cyberinfrastructure for Bonus: How to create a new Sci2 plugin

Network Science Center

Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:
e - o IEN

Algorithm Properties :::J }

Enter the algorithm name, data types, and menu location

Menu Options

Name on the menu * | HelloWorldAlgo

Algorithm Description | Prints hello world to console
[v] On the menu (Check this if your algorithm should be visible on a CIShell application's menu bar)

Menu Path | AwesomeAlgorithm/additions]
Menu item placement = Anywhere v

Select Data Types

Input Data | null v | Help me choose
Output Data | null v | | Help me choose
Get more help on the CiShell wiki
'? < Back Next > ; Cancel
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@ ' NS Cyberinfrastructure for
Network Science Center

Adding a new
algorithm to Sci2 is
easy. Simply use the
Wizard driven
process.

See also

http://wiki.cns.iu.edu
/display/CISHELL/Hell
o+World+Tutorial

http://cishell.wiki.cns
.iu.edu/Home

CiShell Data Types

. All Table
(O Graph () Bibliography
OXML () Image

Click on a data type to see its description.

None

csv

nwb

edge

plot

pajekmat

pajeknet
edu.berkeley.quir.prefuse.graph.Graph
prefuse.data.Graph
edu.uci.ics.jung.graph.Graph
edu.iu.cns.graphstream.common.AnnotatedGraph
prefuse.data.Tree

grace

bibtex

isi

scopus

nsf

referbib

graphml+xml
graphml_for_guess+xml
xgmml+xml

treeml+xml

Jpg

ps
java.awt.image.Bufferedimage

Click OK once you have selected the correct data type.

Select a category of data types to show only those types.

Prefuse Table

A Prefuse Table is the table object of the
Prefuse toolkit, a set of software tools for
creating rich interactive data
visualizations.Table data can be accessed
directly using the row number and column
name, or rows can be treated in an
object-oriented fashion using Tuple instances
that represent a single row of data in the table.

For more information, see the documentation:
http://www.prefuse.orqg/doc/api/prefuse/data/”
able.html

0K . Cancel
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Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:
S) - o IES
Algorithm Parameters ._J)J

Enter what extra parameters are needed for the algorithm

To add a new parameter, the first three fields are mandatory

ID* Name * Parameter Type * v

Default Value Minimum Value Maximum Value Add

Description

ID Name Parameter Type  Default Value Minimum Value Maximum Value Description
@ <Back || Net> | Cancel
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Adding a new algorithm to Sci2 is easy. Simply use the Wizard driven process:

a

=

Confirmation Page

Bonus: How to create a new Sci2 plugin

Please review the input fields before you finish

Project Properties
Project Name
Project Location
Package Name
Class Name

Version

Algorithm Properties
Algorithm Name
Algorithm Description
Input Data Type
Output Data Type
Menu Path
Menu Item Placement

helloWorldPackage
C:/Users/sumit/runtime-EclipseApplication
helloWorldPackage

HelloWorldClass

0.0.1

HelloWorldAlgo

Prints hello world to conscle
null

null
AwesomeAlgorithm/additions
Anywhere

LBk

Finish

- o IENM
=

Cancel
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2012 Tutorial Covered Many General Workflows

Covered in http://cns.iu.edu/docs/presentations/2012-borner-sci2tutorial-oecd.pdf

Temporal analysis and vis: Slides 49-52
Geospatial analysis and vis: Slides 81-93
Topical analysis and vis: Slides

Network analysis and vis:

 Network Extraction: Slides 73-78 ot sonnas s e
e Backbone identification: Slide 67 V|SUA|_

e Hierarchical clustering/community detection: S. 68-70 NSlGHTS
* Animating network growth: Slides 97-101

But also see details and novel workflows in

e Katy Borner and David E Polley (2014) Visual Insights: SNSFR=E
A Practical Guide to Making Sense of Data. MIT Press.

plus hands-on online tutorials in the Information Visualization MOOC at
http://ivmooc.cns.iu.edu
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A Tool for Science of Science Research & Practice

Ask An Expert

Ask An Expert

(Ifyou need to report a bug for the Sci® tool instead, click here.)

Project Title | Pick any name to help us to refer to this
project/question in the future

Types of Analyses ™ Temporal (When)

View sample questions
I” Geospatial (Where) r

HERE
™ Topical (What) LN
™ Modeling (Why) (Will open in new tab.)
™ Networks (With Whom?)
Levels of Analyses [~ picro/individual (1-100 records)
" Meso/Local (101-10,000 records)
™ Macro/Global (= 10,000 records)
Intended Users Who is the intended audience?

Who is interested in the result?

Insight Needed What would you/user like to
understand?

https://sci2.cns.iu.edu/user/ask.php
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Tutorial Overview

13:00 Outlook and Q&A
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Information Visualization MOOC voiana university. §3)CNS

Overview

This course provides an overview about the state of the art in
information visualization. It teaches the process of producing effective
visualizations that take the needs of users into account.

This year, the course can be taken for three Indiana University credits
as part of the Online Data Science Program just announced by the
School of lnformatlcs and Computmg Students interested in applying
to the program can find more information here.

Among other topics, the course covers:

® Data analysis algorithms that enable extraction of patterns and
trends in data

* Major temporal, geospatial, topical, and network visualization
techniques

e Discussions of systems that drive research and development.

Just like last year, students will have the opportunlty to collaborate on

reai worid prOJECtS foravanety of clients. Click here to see this year's

ents and projec

Everyone who registers gains free access to the S arly Database
(26 million paper, patent, and grant records) and the S¢i2 Too (100'

algorithms and tools).

Please watch the introduction video to learn more.

Register for free at http://ivmooc.cns.iu.edu.

IV MOQC

Katy. (March 2011)

COMMUNICATIONS S
ACM =

’.

; -
N (e,

-

—o/KATY BORNERY

INDIARA UNIVERSITY

Register for Course

IVMOOC 2014 course materials will be available
until end of November 2014. The IVMOOC 2015
will open in January 2015 with new materials
and a cloud computing setup.

Class will restart in January 2015.
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The Information Visualization MOOC

ivmooc.cns.iu.edu

Exterior Color (Linear)

count

1l

Area (Linear)

count
537
269

1

O

Students from more than 100 countries
350+ faculty members
Hivmooc




Course Schedule

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

This letter s to acknowledge that

David E. Polley

hars successfully completed Bhe
Information Visualization MOOC
in the Spring of 208,

Students work in teams with clients.

e Session 5 - “With Whom:” Trees

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

Aot Plames

‘ CNS.:-':::.':: o e

Final grade is based on Midterm (30%), Final (40%), Client Project (30%).
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Clients

Information Visualization MOOC voiana university. §9CNS &

List of Clients

Project Title: Isis: 100 Years

Client Name: Jay Malone

Project goal/scientific or practical value: A visual representation Isis' contributors and locales over the past 100 years. Isis is
the journal of the History of Science Society. This representation will provide a dynamic picture of how scholarship in the
history of science has shifted over the past century.

Information on dataset(s) to be used Cltatlon mformatlon author [ocale and issue number for Isis publications.

Relevant publications, websites, etc: WwW ess cago.ed rnals a

Conditions under which students can publlsh results and/or add prolect results to thelr resume: Client would like to approve results.

- b Project Title: e-Xploration
C I _ Client Name: Luiy

( omunidades Project goal/scientific or practical value: e-Xploration is an agent-based medel for the ethnographic observation
and the registry, analysis, and interpretation of social practices in virtual communities for intervention in the development of collaboration
and cooperation. This project will analyze the interactions between subjects and objects in a platform collaborative community called
OYCIB, a project based on e-Xploration (e-crick.net).

Information on dataset(s) to be used: | can prowde a data base in .graphml format for the students. The file .graphml contains the
interactions between subjects and objects in a platform collaborative community called OYCIB. In the level of practice, it is not necessary
that students know agent-based models for using the database. But, in another level, for example: the collaborate level for the OYCIB
development, it is necessary to have basu: knowledge in AMS or MAS and another competences like PHP and MySQL.

Relevant publications, websites, etc: | : &

Conditions under which students can publlsh results and/or add project results to their resume: If any person or institution use my
dataset or another info about eXploration (e-crick.net, oycib.net), 1 need to approve the results and appear as co-author.

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




If you enjoyed the tutorial, please thank Fernando
GALINDO-RUEDA, Mariagrazia SQUICCIARINI, and
Alessandra COLECCHIA at OECD and
Daniel Halsey, Robert Light, Michael Ginda at CNS.

Q&A

Please complete the Post-Tutorial Questionnaire
so that we can further improve these tutorials.

* k %k

Bug reports and all comments are welcome.
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Andrea Scharnharst

Katy Borner
Peter van den Besselaar Editors

Models of Science Dynamics

Encounters Between Complexity Theory
and Information Sciences

VIVO

A Semantic Approach to
Scholarly Networking and Discovery

12 Springer

VISUAL el
INSIGHTS -

SYNTHESIS LECTURES ON

THE SEMANTIC WEB: THEORY AND TECHNOLOGY

Jumses Ficoer und Y Ding, Soris Editers

Cabvrinl rastructure f
\gg CNS lﬁoﬁ;a:‘u‘" e

118



(&) Cyberinfrastructure for
Network Science Center

Open Data and Open
Code for Big Science
of Science Studies

B Development

Behind the scenes of
the design and

@8 Watch Katy Borner's
| full presentation from
TEDxBloomington

Videos

s (f @ BN

News & Events Connect With Us

B Latest News

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

B Upcoming Events

EEENEESEE Ut your money Pradl <aty Borner attends
sm—em= =3 where your citations [ F1UG 2013 Northeast
are: a proposal for a Conference
neEw fl:lnding system 10.13 Katy Bérner presents Mapping
(website accessed Science Exhibit at WSSF
9/05/13)
10.15 Ted Polley & Google Team
present VMOOC at EDUCAUSE
5 See ISO!T?G of the most 10.22 Katy Bérner presents at the
fascmatlng data SciELO 15 Years Conference
visualizations
S in the world.
B Teaching B Our Products
Successful IVMOOC < We work closely with
will be offered again ‘ } clients to provide
. 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 will soon be 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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