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Big Data

Asof 2011, the global size of By 2014, it's anticipated
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What to do with these data?

— Aggregation and Statistics

— Indexing, Searching, and Querying
— Keyword based search
— Pattern matching (XML/RDF)

— Knowledge discovery
— Data Mining
— Statistical Modeling
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An Example: Self Driving Cars
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Forbes

APR2.2012@11:09AM 25,812 views

Is Data The New Oil?

Perry Rotella, conrrizutor
FULLBIO

Opinions expressed by Forbes Contributors are their own.

Recently, on a CNBC Squawk Box segment, “The Pulse of
Silicon Valley,” host Joe Kernan posed the question,
“What is the next really big thing?” to Ann Winblad, the
legendary investor and senior partner at Hummer-
‘Winblad. Her response: “Data is the new oil.”

‘Winblad talked about predictive analytics as the new hot
spot for venture investing and discussed the growth of
companies that can derive value from the huge amounts of
data being stored.

This was not the first time we heard the phrase “data is the

new oil,” and it certainly will not be the last. For example,
marketing commentator Michael Palmer blogged
(http://ana.blogs.com/maestros/2006/11/data_is_the_new.html)
back in 2006: “Data is just like crude. It's valuable, but if
unrefined it cannot really be used. It has to be changed

into gas, plastic, chemicals, etc., to create a valuable entity

that drives profitable activity; so must data be broken

down, analyzed for it to have value.”

Data is the New Qil!
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Why Data Is The New 0il

Jul 11, 20018
The field of artificial intelligence is red hot thanks in part to big companies like

Google, Facebook, and

soft using Al-related techniques to train

computers to recognize shjects in photos and understand human language.

# [IIEEBE  Datals the New Oil of the Digital Economy

DATA IS THE NEW DIL OF THE
DIGITAL ECONOMY

Imoge: verifen/Flickr

pata 1N THE 215t Century is like Oil in the 18th Century: an

ly, pped valuable asset. Like oil, for those who
see Data’s fundamental value and learn to extract and use it

there will be huge rewards.




The Fourth Industrial Revolution

15t Industrial Revalution
VWATER & STEAM

Steam and water power
replace human and animal power
with machines,

—— |
1y
2nd Industrial Revolution 3rd Industrial Revolution
ELECTRICITY AUTOMATION
Electricity, internal combustion Electronics, the internet and IT
engines, airplanes, telephones, used ta Further the automation

cars, radio, and mass production. af mass production.




Big Data in BioMedicine

— Big data analytics 1is transforming biology and medicine by allowing
researchers to extract more information and knowledge from rapidly

growing diverse types of data.
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== 106 STARTUPS TRANSFORMING HEALTHCARE WITH Al

PATIENT DATA & RISK ANALYTICS
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Big Data drives Medicine
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Transcriptom ICS
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Transcriptom LCS
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Omics Data

— A field of study in biology ending in -omics, such as genomics, proteomics or ~  ~.2
metabolomics etc.

— Omics Data Explosion Challenges = Heterogeneous Data Integration, Big Data
Analysis etc.
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Systems Bio[ogy Extensions

— Personalized Medicine — Precision Medicine

* GENOMICS PHENOTYPE LIFESTYLE/ENVIRONMENT
responds to
a — altemnative medication

PZ. Medicine

@ PREDICT @ PREVENT ® PERSONALIZE @ PARTICIPATE

OO DG

— P4 Medicine




Mi“ion—genome era

— We are in the million-genome era
— several projects now aiming to accrue over 1 million participants.

— By 2025, the annual acquisition of genomic data 1s anticipated to exceed 2 exabytes (2
million terabytes) and could be considerably higher.

— Getting the most from these data will require robust infrastructure and tools for large-
scale analysis of multi-omic datasets.
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What will happen in few years 22?

— In 10 years a virtual cloud of billions of data points will surround each patient.

— These data will be of many different types and, accordingly, multistage.

— The challenge will be to convert these data into simple hypotheses about health and

disease for the individual.
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