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0 Data Explosion

Evolutic

MB = 10° bytes
a typical book in text format GB = 109 bytes TB = 1012 bytes

aone hour video is about 1GB;
data produced by a biology
experiment in one day
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data produced in astronomy data in one night; PB 10 b
US Library of Congress has 1000 TB data; Facebook uses more

search log of Bing is 20 TB per day Google processes 20
the entire written work
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ﬁ: VLDB vs. Big Data
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E. More data vs. better algorithms

< The Netflix challenge ($1M awarded Sep.
22, 09)
= A: sophisticated algorithm
= B: simple algorithm + additional data (IMDB)
= B gets much better results

% Google PageRank:
= Rank pages by additional data: link + anchortext

% Overture and Google AdWords:
= Qverture ranks advertisers on their bids
= Google ranks by bids * CTR

< More data beats better algorithms



‘. The Big Data Makes the Scientific

Method Obsolete

< by Chris Anderson, i1l I [EE[s]
. N

“All models are wrong, but some
are useful.” --- George Box

“All models are wrong, and increasingly

you can succeed without them.”
--- Peter Norvig




l.: Can you succeed without models? \

<+ PageRank: Rank pages without knowing
why one page is better than another

% Statistical NLP: translate languages without
knowing the languages

< Spell Checker: you can write a reasonably
good one in 24 lines of code using big data



“All models are wrong, and increasingly you
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« In the era of big data, more isn't
just more. More is different. }
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Moore’s and Kryder’s Laws fall far behind
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http://www.sciencemag.org/content/331/6018/719/F1.large.jpg

(S Some Applications

g00gle.org futrends

Google.org home :
. Explore flu trends - United States
Eli Trende
i We've found that certain search terms are good indicators of flu activity. Google Flu Trends uses
Heme aggregated Coogle search data to estimate flu activity. Leam more »
[ United States a
(Cites (Experimental 1) National ® 2011-2012 @ Past yoars v
Intense
[ Major cities @
Dowvinload data
How does this work?
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http://www.google.org/flutrends/




e Disease Early Warning: Remote surveillance of

disease and prediction of epidemics.

e Population Census: Supplements traditional census

and mapping in developing regions.

e Humanitarian Crisis Mapping: Can detect and
monitor a growing range of crisis types.

o Water Resources: Monitor water quality and
availability and alleviate water shortage problems.

e Food Security: Famine early waming, rainfall and

water requirements estimations, agr production estimates

and irrigation and fertilizer supply & demand.

Global Education Programs
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* Syntax

* (format)
Schema
* (model)

Semantics
* (meaning)

Study A

Eg Study A White Mountains
Area col. units: 30 meater

PIRU = Ficea ruben
ég BEPA = Bll'uhﬂlmnsﬁu

Bpac i|:- & area count

10/1/1993

10/3/1994 | MES4 | PIRU 2 29

10171993

gite picrub belpap

31 Oct 1983

14 Mov 1894

Integrated Data

density

A 011983 |NES4|Picea Rubens 13.0

A var1ged [NBS4Picaa Fubens 14.5

A nonA9ed |NBE4|Benda papyifers 30

B nosa1neas) 1 Picaz Rubsns 13.5

B poavneas] 1 Batula papyifersl 1.6

B Nniu4nood] 1 Yema Rubens B8.4

B niaangad) 1 Beatwa papyifers 1.8

metadata T specles matadata t

‘promoted’ format from study B dersity
o becoma normMmalized 18 now data calcukated
data using (plecrub/oetnen using

metadata colmn haadings)  metadata
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Google Scale in Hardware and Storage

« Giga 109, Tera 1072, Peta 1075, Exa 108, Zetta102
« Publicized: Bigtable of 70 petabytes, 10M ops/sec.
« Some representative numbers:
o Storage: 1078 -> 1020-21
o Users: 10° -> 1019
o Network: 1029, now, ->102"yr (32 KB/sec. for 1B people)
+ Warehouse computing possibilities
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