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What is Big Data?

Big Data Is like teenage sex:
everyone Talks About It,
nobody really knows how to do It,
everyone thinks everyone else Is doing i,
SO everyone c¢cl ai ms th
(Dan Ariely )

é. eventually every.
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Are Global Warming Trends

Assoclated to Human Activities?

Simulation of Temperature Change at the Surface and
Zonally-Averaged Throughout the Atmosphere (1900-2100)

Results from the multi-model CMIP ensemble
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Can Devastating Material Failures Such as
Earthquakes Travel at Supersonic Speed?

A Understanding the strength of new materials is critical
In creating structures as small as microprocessors,
buildings, or airplanes that withstand real-world forces




Change the World of Fuels and Engines to
Increase Efficiency and Reduce Pollution

AFuel streams are rapidly evolving:

I Heavy hydrocarbons
AQil sands

AQil shale s

ACoal =R

I New renewable fuel sources

AEthanol %o (((((((( Fh ol
ABiodiesel )

ANew engine technologies:
ADirect Injection (DI)

AHomogeneous Charge
Compression Ignition (HCCI)

AL ow -temperature combustion S

AMixed modes of combustion
(dilute, high -pressure, low -temp.)
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Can We Explain the Origin and
the Evolution of the Universe?
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10,000°C

d Time 10-43 sec. 10-32 sec. 15 billion yrs.
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Temperalure

The cosmos

goes through
a superfast
“inflation,"”
expanding from
the size of an
atom to that aofa

X ,-grape(rul! ina

1027°C

Post-inflation;
the universe

dea seething.
ot soup of

electrons,

q arks and

other
particles

10-56 sec, 3 min. l

A rapidly
cooling
¢Osmos permits

gquarks to
clump into
otons and

Still too hot

to form into
atoms, charged
electrons and
protons prevent
light from
shining: the
universe is a
superhot fog

Electrons

combine with

protons and

neulrons to form

atoms, mostly
hydrogen and
helium. Light
can finally
shine

1 billion yrs. \

Gravity makes

hydrogen and
helium gas
coa e to form
the giant clouds
that will become
galaxies; smaller
clumps of gas
collapse to form
the first stars

[
-

wether under
sravily, the first
die and spc

II“l entually
form into new

stare and planets
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NOTE: The numbers in cosmalagy are 5o great 2nd Hio pumbers in subateslc physics are 20 sl that it
s offen necessary {o expeess them in expenential form. Ten multiplled by tsalf, or 100, & written a5 102,
One thousand is written 38 103, Similarly, one-tenth is 10 1, and one-trndredth is 10-2,
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Can We Develop a New Healthcare
Process that is Fully Personalized

Chromosome
Telomere

Centromere
Human cell

Mitechondria
Nucleus

Endopl ticulum — .
oplasmic reticulum K Chromatid
Golgi apparatus

Cell membrane

s DNA (double helix)

Sugar phosphate backbone

Adenine
Guanine

Nucleotides —

Cytosine
_Thymme virtualmedicalcentre.com
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Intermezzo to talk
about a convicted felon

CEDMAV

i

g Pascucci-10 S_QJ’/E mu“ Pacific Nor



Galileo Galilel

Jailed in
Apr 12, 1633
because

"gravely suspect
of heresy

The case was

' quickly reviewed
by the Catholic
Church

Received excuses

1564-1642 in 1992
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Galilleo Galilel Led the Modern
Revol uti on of t hhe NS

Make observations <
Propose a hypothesis \\

Design and perform an
experiment to test the hypothesis

Analyze your data to determine whether
to accept or reject the hypothesis

If necessary, Iterate J
(propose and test a new hypothesis)
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Galilleo Galilel Led the Modern
Revolution of the nAScientific Method ©

Make observations <
Propose a hypothesis \\

Design and perform an
experiment to test the hypothesis

Analyze your data to determine whether
to accept or reject the hypothesis

If necessary, Iterate J
(propose and test a new hypothesis)
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Galilleo Galilel Led the Modern
Revolution of the nAScientific Method ©

Make observations <
Propose a hypothesis \\

Design and perform a repetible
experiment to test the hypothesis

Analyze your data to determine whether
to accept or reject the hypothesis

If necessary, Iterate
(propose and test a new hypothesis)

|
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Galilleo Galilel Led the Modern
Revol uti on of t hhe NS

s<ﬂ

repetible
nothesis
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'Invention of the g€ | J
Telescope
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Galilleo Galilel Led the Modern
Revolution of the nAScientific Method ©

Make observations <
Propose a hypothesis of theoretical model \\

Design and perform a repetible
experiment to test the hypothesis

Analyze your data to determine whether
to accept or reject the hypothesis

If necessary, Iterate
(propose and test a new hypothesis)

|
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Galilleo Galilel Led the Modern

Revolution of the nAScientific Method ©

Make observations <

Propose a hypothesis of theoretical model \\
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model description

Development of formal|




New Data Collection and Processing
Resources Challenged This Model

Large
Synoptic
Survey
Telescope

15TB/day
100PB
In 10-year
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