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Data

A Beautiful 

Disaster?

A Frightening 

Crisis?
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The òData Delugeó is like the òBoy Who 

Cried Wolfó
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Easy Access to Data Give Advantages

ÅBeing able to access and use 
data gives advantage 
ÅScience 

Å Business

Å Competitiveness

Å Simple contest resulted in Google 
Translate ï

ÅñGoogle's free online language 
translation service instantly translates 
text and web pagesò

Å The web/cloud generation expect 
immediate access to any information 
desired

Arabic translation: Google 

with more data beats others 

with more specialists



Is the Crisis Really Here This Time - Yes

Å Exponential increase in sensors

ÅBig Sensors

ÅLimited in number ïproduce impressive amounts of organized data

ÅExamples

ÅAccelerators ïO(10) world wide

ÅTelescopes ïO(100) world wide

ÅSatellites ïO(1000) world wide 

ÅSmall Sensors

ÅRelatively small amounts ïbut very large numbers

ÅExamples 

ÅEnvironment Sensing

ÅBuilding and Structure Sensing

ÅShips and Planes

ÅMedical and life science lab instruments and testing

ÅVideo Surveillance
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Is the Crisis Really Here This Time - Yes

ÅIncreased Data Assimilation

ÅIncreased coupling with simulation

ÅThe ñe-cloudersò
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ÅManagement 
and integration 
of data early into 
the science life 
cycle

ωDescribing 
natural 
phenomena

Empirical science

ωUsing models, 
generalizationsTheoretical 

science

ωExploring complex 
phenomena through 
simulation

Computati
onal 

science

ωData exploration: unify 
theory, experiment, 
observation, and simulation

e-
Science

Jim Gray concluded economic necessity mandates putting the 

data near the application, since the cost of wide-area 

networking has fallen more slowly (and remains relatively 

higher) than all other IT hardware costs - Distributed 

Computing Economics. Queue 6, 3 (2008), 63ï68



Big Sensors ðLHC, LSST and SKA

8MSST 2010



Data rates in observational Astronomy

(Szalay & Gray)

Å Data rates are driven by:
Å Contemporary 

astrophysics questions 
require surveys of large 
cosmic volumes

Å Mooreôs Law advances 
in detector counts and 
data output

Å Increasingly 
sophisticated data 
processing needed.

Å Data rates are exponential 
and require fundamentally 
new approaches to data 
management and 
processing.
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Little Sensors ð

Geophysics Data Drivers

ÅSatellite

ÅLidar

ÅSensor webs

ÅGIS
Images Courtesy of Prof Praveen Kumar, Dept of Civil and Environmental Engineering, University of Illinois



DIVISION OF BIOMEDICAL SCIENCESMAYO CLINIC

Little Sensors - Information -based medicine


