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The Fourth Paradigm

Experimental Science
Theoretical Science
Computational Science

. . PARADIGM
Data-Intensive Science

DATA-INTENSIVE SCIENTIFIC DISCOVERY

http://fourthparadigm.org

http://blogs.nature.com/fourthparadigm
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Contains the earliest known paintings.

Stone tablet from northern Spain (14,000 years ago)

Contains the earliest known representation of a landscape.



n Clay Tablet - Plimpton 322 (1800 BC)

ple of Babylonian mathematics.

Ebers Papyrus (1500 BC)

Asthma prescription on Egyptian medical papyrus.



http://upload.wikimedia.org/wikipedia/commons/c/c2/Plimpton_322.jpg
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Cantino World Map (1502)

Earliest known
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Leonardo da Vinci (1452 1519)

Leonardos drawmgs in saence and engineering are
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’ "On the Magnet and Magnetlc Bodles and on That Great Magnet the Earth” by William
Gilbert (1600)

, Descrlbes Earth g magnetlc field. Begms the modern science of geomagnetlsm



http://www.gutenberg.org/files/33810/33810-h/images/illo059.jpg

Carte Figuralive 2us pees nsios wbomms 38 enie Sncaise rous o ca s Russie 1812 /1813,
‘g @W/Zz:a/b I Mimad ; Yy o

2 0 andse e,
f GMWWMW et~ Chanstiec m/tet?wl’c/%,& SpcThonads 1869
fw mowhees 3 howmes rzéowl’d Aowfeptes tes 10:%7&4}’ geund des ggm’é colotdes & naison 'wn Mrow.aiwwm’w&mmw; ils dom— 2e T?(ud conith o Yeavets
) 54;11:6 ; &/touﬂe aéoiﬁwz/fw ommes u'ue;ulfmu./m- ie; demoin cencquis on dodkamt—: —_ Lo Aewdeiguenonty qui omi~derwi a desoer facante omv&é?u@e’b
2aut s oussages 20 NCI. Chiers, deelegury de Jezensac, de Chambray e fejousnal. nidide Jacol; phasmaciense L lumée dopuis fe- 28 Octobee.
Q’m MheUX M Mw@l'mww.amm/ad'm@, d”awuwooécluafw corps W @:mﬁ&;m,wu Maréchal ODawouop1m'/ avaiem~cte detachés swe sk
aeMobilow om0 Ouscha uWitebsk, avaieut-tojouss warchis avec N avmée .

o
N
g
22,000 8
Q
6. :3
Polotrk
S
N
X Gloubokoe \ g
= % 7 2 2
:l' =3 o' B
% 3 % Dorogobouge Werma
e
o
c.
il
[
-]
30.000 3
P
%o Orstha
Slfwl' ni *
1q0; N4
>
g S g -
¥ 9 S S $ %a Licuss communes de France: (Carto de X do Fozensac)
< & 9 2 R
N & ’ Bolbr P .
g
Studienskas 2,
n
L’I‘m/c

French Army losses in the 1812 Russmn campaign, by Charles Minard (1869)

"

Wc 28 9™
‘ G le 10X
— 27X :

—30°l6X™

Infographic shows losses of men, their movements, and temperature.

T
e 14 9!

Pas. 5% Marie §tC%™d Paris.




Oscillons, by Ben Laposky (1950)

The first graphic images generated by an electronic (analog) machine.




Energy Spectra of Spacecraft Plasma, Dr. Louis Frank (1969)

One of the earliest color visualizations done by computer.
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Dynamic Graphics Project
Computer Systems Research (
University of Toronto

Edited by Bruce H. McCormick, Thomas A. DeFanti, Maxine D. Brown

Computer Graphics * Volume 21 + Number 6 * November 1967 @
Published by ACM SIGGRAPH
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http://upload.wikimedia.org/wikipedia/commons/2/21/Mandel_zoom_00_mandelbrot_set.jpg

Visualizing Friendships, by Paul Butler (2010)

A social graph of 500 million friendships.

faceb0k December 2010
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BlogHer 2010: Influential Twitter Users, by MarC Sn;i;h (2010)

Social network graph created with Excel and NodeXL.
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//Tkzaw-pro-19/MyDocs1/derickc/My Documents/My Videos/Terapixel_introduction.wmv
//Tkzaw-pro-19/MyDocs1/derickc/My Documents/My Videos/Terapixel_introduction.wmv

3D segmentation and visualization
of medical images

A. Criminisi, T. Sharp, A. Blake and D. Robertson
Microsoft Research Cambridge, UK

http://research.microsoft.com/projects/medicalimageanalysis/
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Individual research
and analysis

Turns data and information
into my knowledge

Analyzing Storytelling

Publishing and sharing

Teaching and learning

Turns data and information
into our knowledge
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Rich Interactive Narratives

TechFest2on

the&in R&D

Jump in and explore 17 of Microsoft
Research’s most exciting projects on
display during TechFest 2011. This
Rich Interactive Narrative enables you
to delve more deeply into the
research through the eyes and ears of
the researcher—all made possible by
the use of Microsoft Research

technologies.



http://www.digitalnarratives.net/

ChronoZoom: History in its broadest possible context

Challenge: The exploration of Big History,
with smooth transition from billions of years
down to individual nanoseconds.

This is what Walter Alvarez, Professor of
Earth and Planetary Science at University
of Berkeley set out to do. And he did it,
with the help of Microsoft Research and
the Live Labs team.

A service that allows researchers to
browse, overlay, and explore
interdisciplinary data sources




ChronoZoom: History in its broadest possible context

1_ [¥

Post-Roman Italy

A periodized,
graphical
time line of
human history




[ |
Worldwide Telescope | Earth

« A seamless visual
environment

« Sky and earth-based
visualizations

* Create and share tours of
your data

Introducing an Excel Add-in
for geo-spatial data
visualizations




Analyzing Storytelling

Collaborating

Cooperation through the sharing of data and
information generates new knowledge.



“If I have seen a little further it is by standing on the shoulders of Giants.”

— Issac Newton, 1676



Microsoft

http://research.microsoft.com/Accelerators
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