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THE BIG DATA

Ngay cang nhiéu céng ty sir dung Dt liéu I6n (Big data) dé
phén tich kinh doanh, khién nhu cdu nhan luc nganh nay bung né.
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Data, information, knowledge
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Big data la gi?

£ 40 ZETTABYTES

)
I I u I n . | 43 TRILLION GIGABYTES |
of data will be created by
.
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It's estimated that

2005 2.5 QUINTILLION BYTES

D 23TRILLION GIGABYTES
o 2020, an increase of 300 of data are created each day

times from 2005
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Most companies in the
U.S. have at least

100 TERABYTES
of dota s

'WORLD POPULATION: 7 BILLION

(

Poor data quality costs the US
econamy arcund
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they use to make decisicns |E 0 !

A%OF Veracity

UNCERTAINTY
OF DATA

Normal

in one survay were unsur of
haw much of thew data was
inaccurate

Processing
Capabilities

Activity: IOPS

File/Object Size, Content Volume

(View 2) Big Data is about technology (tools and processes).
(View 3) Hién t wng kh8ch gquan

~ almost 2.5 connections.

per person on earth
s of 2011, the global size of
data in healtncare was
estimated to be

(&

Modemn cars have close to
100 SENSORS

@ ( ((@; that monitor items such a5

= fuel lovel and tire pressure

The New York Stock Exchange
captures

178 OF TRADE @
INFORMATION P

during each trading sessicn

Velocity

ANALYSIS OF
STREAMING DATA

8y 2016, it is projected
there will be

18.9 BILLION
NETWORK

CONNECTIONS Y

By 2014, it's anticipated
there will be

420 MILLION
WEARABLE, WIRELESS
HEALTH MONITORS

4 BILLION+
HOURS OF VIDED
are watched on
YouTube esch month

400 MILLION TWEETS

are sent per day by about 200
millicn menthly active users

=

30 BILLION A
PIECES OF CONTENT
are shared on Facebook
every month
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a The LIBRARY of CONGRESS

Printed materials in the Library of
Congress = 10 TeraBytes
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Large Hadron Human Genomics

Collider, = 7000 PetaBytes 200 of L
(PetaBytes/day) 1GB / person Lond ol
brain at the Tt
micron level . Cams
= 1 PetaByte - Kilo 103 (8TB/day)
Mega 106
1 book =1 _
MegaByte 115 SR Giga 109 Al
PARADIGM worldwide
Tera 1012 information
’_‘ - Peta 1015 in orlezyear
, Family photo = EyaBtos
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Turning big data intovalue
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P p— Data Scientist: The Sexiest
tﬁi?l?me Jobof the 21stCentury

(Harvard Business Review, October 2012)
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http://dawn.com/2012/07/25/big-data-big-analytics-big-opportunity/ (25 July 2012) o)
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What are Data Analytics?
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Optimization G2 KIGdQa GKS o0Sad gK-® At v
. L o 5 . Phan tich
-E EyIl E A AUd7Addz 3W ax EYe NI d bao va
Predictive Modeling G2 KFEG At KIFLWLISY . Olva
YE I 1 TE TC O7AEEsIW EVe SNl¢ Kyjh;cynhbao 1
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» Sparse modeling and dimensionality reduction
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Source: WAMDM, Web group
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Cloud Storage va BigQuery A 1@oogle

Google Data Center

CET C IB@Guerg(Tableau), Cloud Storage

>

Machine learning core

¢ Logistic & linear regression, general convex losses
¢ Infusion of L1 and L2 regularization
¢ Onthe-fly curvature estimation

>

System infrastructure

¢ MapReducefor parallelism
¢ Multiple cores and threads peccomputer
¢ Datastored in compressedcolumn-based form

>

Problem Number of raw Non-zero Fraction of non-
features (M) weights (M) zero weights

A 2.3%
B 333 8 2.4%
C 1762 252 14.3%
D 2172 372 17.1%

Singer Yoram,k eynot e at ACMLOG614 13
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Multivariate analysis
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¢ Factor analysis PCA, Linear discriminant analysis

¢ Regression analysis
¢ Cluster analysis
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Multivariate analysis

17.59 petaflops, 560640 processors.

i TN
Nov. 2012# OAUO O 4 EQAI

AT 1 ke ddigchinaTianhe-2
33.86 petaflops, 3,120,000Intel cores
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