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o F12H2 Jazz Yao-Tsung Wang

e Hadoop.TW F[EAI#HEA

e Hadoop The Definitive Guide =&

e Hadoop Operations =&

o BEHUEEHSE /RS / HEAE

e http://about.me/jazzwang - slideshare, github, etc.
e http://trac.3du.me/cloud - | http://trac.nchc.org.tw/cloud



http://www.cns11643.gov.tw/AIDB/fm_view.do?font=cns_0000&id=77771
http://www.cns11643.gov.tw/AIDB/fm_view.do?font=cns_0000&id=76913
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3 Buzzwords in 2013
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Mmi%IRN : Gartner Hype Cycle 2013
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Consumer 3D Printing
expectations amification
‘ Big Data Wearable User Interfaces
Complex-EventProcessing

Natural-Language

' Internet of Things Content Analytics
Speech-lo-Speech Translation In-Memory Database Management Systems
Mobile Robots Virtual Assistants
3D Scanners
Neurobusiness
Blochips

Autonomous Vehicles

Augmented Reality
Machine-to-Machine Communication Services

Prescriptive Analytics
Predictive Analytics

' eg:;(;:r:::;::o MO Mo Speech Recognition
NFC : '
Volumetric and Holographic Displays . LocationIntelligence
Human Augmentation Mesh Networks: Sensor Consumer Telematics

Biometric Authentication Methods

Enterprise 3D Printing
Activity Streams

Cloud
Computing

Brain-Computerinterface
3D Bioprinting Quantitied Self

uanmCompuing Gesture Control
In-Memory Analytics
Smart Dust Virtual Reality
Bioacoustic Sensing
‘ | Asof July2013
‘ Peak of
Innovation Trough of : Plateau of
. Inflated Slope of Enlightenment
Trigger Expectations Disillusionment Productivity
time >
Plateau will be reached in: obsolete

Olessthan2years ©2toSyears @5to10years A morethan 10 years @ before plateau



ESERAIEN ...
Current Status of 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 it,
so everyone claims they are doing it .. "

— Dan Ariely, professor at Duke University
and Professor at Center for Advanced Hindsight

| 1
ﬁ Dan Ariely
' ' ~Eg

Big data is like teenage sex: everyone talks about it, nobo dy ally knows how to
do it, everyone thinks everyone else is doing it, so everyone claims they are doing
it...
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Information Versus Available Storage
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4 Z : The Expanding Digital Universe,

A Forecast of Worldwide Information Growth Through 2010,

March 2007, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf

Information Created, Captured and Replicated

6-Fold Growth
in Four Years

o

2006 2010
161 Exabytes 988 Exabytes

20074 - IDCHafh
2010F R/ E |
( tHER20064F )

2006 161 EB
2010 988 EB (F&Al)
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UNIVERSE ot |helnaressing
OPPORTUNITIES INTERNET OF THINGS

I'he Digital
Universe

s Huge
And Growing
Exponentially

memory A Stack of
abiets, n 2013 1t would

& : The Digital Universe of Opportunities
http://www.emc.com/infographics/digital-universe-2014.htm

BHEFRIDCEIE

2006 161 EB
2007 281 EB

2010 988 EB (F&HI)
2010 1227 EB (1.2 ZB)
2011 1773 EB (7&85)
2011 1800 EB (1.8 ZB)
2012 2837 EB (2.8 ZB)
2013 4400 EB (4.4 ZB)
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o The accelerating pace of change... 5 2045
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Co computer, used Lo Dsmension
lossus HaD
COMPUTER RANKINGS i AEONRNS. I L2,
By calculations per second et Canaus, occupled
per $1.000 conmpiter, with 243 cu. fu.
3 1,500 vacuum
tubes, helped the L 100,000
Analytical engine g;';?"jfﬂ_“ Gv:-:q"':"" oee WM Mom Deskpeo 366
Newver Tully built, e5 during popg 1130
Charies Ea_hh e s L -' Intelles-B
invention was Whirtwing il e
designed o sobvwe e L ] . POF-10 Power Mac G4
computational and . : . .IBH 1620 The first personal
logical protlems ENLAC s @ computer to deliver 1
BU EOWC ?t'gﬂm more than 1 billion
Woes  S5EC floating-point
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Source : TIME Magazine, “2045: The Year Man Becomes Immortal”, Feb. 10, 2011
http://content.time.com/time/magazine/article/0,9171,2048299,00.html
Image Source : http://trickvilla.com/wp-content/uploads/Moores-law-graph.gif



Trend of Computing
- Moore's Law
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Source: Moore's Law, Wikipedia
http://upload.wikimedia.org/wikipedia/commons/c/c5/PPTMooresLawai.jpg



Trend of Network
— Nielsen's Law of Internet Bandwidth
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ERAZTEEZ1998 . e e
F B Jakob Nielsen 2sombps > &
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¥
31 Mbps Cable Modem

10 Mbps /
1 Mbps 0/0

100 Kbps
P
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INTERMET CONMECTIVITY

& Fedstone Mobile Gigabit

& Wired Internet

1983 1987 1991 19985 1999 2001 2007 2011 2015 2019

Source: “Nielsen's Law of Internet Bandwidth”, April 5, 1998
http://www.nngroup.com/articles/law-of-bandwidth/

Image Source: “Nielsen's Law”, May 31, 2013
http://redstone.us.com/2013/05/31/subject-nielsens-law/



Trend of Storage
— Kryder's Law
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Source: AL EE 0 FLE A feik > 200597 L %434
http://203.68.243.199/saweb/read.asp?docsn=2005092489

Image Source: “Hard drive capacity over time following Kryder's Law (1980-2011)”, Wikepedia
http://en.wikipedia.org/wiki/File:Hard_drive _capacity _over_time.svg



Moore's Law , Nielsen's Law , Kryder's Law
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UC BERKELEY

For Big Data, Moore’s Law Means Better Decisions
Posted on February 7, 2013 by lon

Data Drives Decisions

Today, more and more organizations collect more and more data, and they do so with one
goal in mind: extracting value. In most cases, this value comes in the form of decisions.
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detecta
PErsona
optimize

decide v

““Moore's Law
=#=Data
“®CError

While making decisions based on this hu
the data grows faster than the Moores |
some categories of data, such as the da
This means that, in the future, we will nec

Approximate Answers, Sampling, «

2012 2014 2016 2018 2020

https://amplab.cs.berkeley.edu/2013/02/07/for-big-data-moores-law-means-better-decisions/



Paradigm Shift in Architecture
from Computing Center to Data Center

| | | | | | | |
High Density Server Commodity Hardware
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% 7 i BT Distributed File System
|| 23 || O g
Energy-
Cluster File System Efficiency Gigabit Ethernet
R LT B
Computing Center | Data Center
Move Data High- Move Compute
Scalability P
To Compute To Data

Message Passing Share Noting



ESEERNNIZEEESE What is Big Data+

BEERZIEERNAN/NSHEAR—REGERE - E1EHEERE ;
B -BREXNNTRETTBEEPBHNER -

'Big Data' = few dozen TeraBytes to PetaBytes in single data set.

Definition [edit]

Big data is a term applied to data sets whose size is beyond the ability of commonly used software tools to capture,
manage, and process the data within a tolerable elapsed time. Big data sizes are a constantly moving target
currently ranging from a few dozen terabytes to many petabytes of data in a single data set.

In a 2001 research report[”] and related conference presentations, then META Group (now Gartner) analyst, Doug
Laney, defined data growth challenges (and opportunities) as being three-dimensional, i.e. increasing volume
(amount of data), velocity (speed of data infout), and variety (range of data types, sources). Gartner continues to use

- bing bi [15]
this model for describing big data. > & : http://en.wikipedia.org/wiki/Big_data
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ESE R =XKPkE Challenges - 3 Vs of Big Data

T— B3 =53 i W BB P S
_E E ﬁ il-\zl' E’\J ?JE Et E Bg yu 1@ E EE [1] Lane\i Douglas. "3D Data Management: Controlling
Data Volume, Velocity and Variety" (6 February 2001)
r = “~ r tﬁlfl ? @. r 9 *i [l E [2] Gartner Says Solving 'Big Data' Challenge Involves More Than Just
E J =] I] L|_\ .I s~ 5 2K J Managing Volumes of Data, June 2011

Volume args
(amount of data)
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Variety sihizsi

(data types, sources) Velocity =inium=

(speed of data in/out)
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http://www.cns11643.gov.tw/AIDB/fm_view.do?font=cns_0000&id=38552
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BERNF4L)ER  Life of Big Data

- Public Data Hub |
Sensor AUST TAH PO Data as a Service ~ //
Newark 2\ RERE MK TR

Oper}_’[:)_ata

J Web2.0 | [

Sm/e Sy supndwo) pnopd -

P
Query e
e
Map Reduce e
O '
Storage :
Smart > g

zEE S3UIYL JO IDUIU]

Grid BigData ./ Mobile Computing
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BRI AARKEmBEY 5 Stage of Big Data Life Cycle

';_F’ Public Data Hub ‘,
Sensor AT 'AH PO Data as a Service ~ /

Newark 2\ RERA MK TR
- Open Data

Query

Map Reduce

Storage
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Big Data .,//' Mobile Computing



ENRET £ Data Science Workflow

ent tasks. Data scientists tend to use a variety of tools, often across
different programming languages. Workflows that involve many dit-
ferent tools require a lot of context-switching, which affects produc-
tivity and impedes reproducability.

R el >
ey BORMEEL/ET
Acquire Ingest/ Store/ Featurize Analysis Modeling Story-telling
Clean Manage &rzfr % o Present
;\L’:HQ ¥E%'ﬂ:§j\7‘ﬁ EER——— Disseminate
=i =i =i W_'r;ngle Interactive 6y
+ P : Queries Monitor/Maintain AT

HREY =27 Ee Model Deploy Model + T
e — e A EREE
B £ FE =3 & &5 ~

“Data Analysis: Just One Component of the Data Science Workflow”,
By Ben Lorica, 'Big Data Now 2013', OR'eilly
http://www.oreilly.com/data/free/files/bigdatanow2013.pdf



Ex. Data Flow of Log Analysis
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Knowledge is from the PAST, Wisdom is for the FUTURE.
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IJ__—I =0 IJ__—I DECISIONS FUTURE
==mH AE change, WHAT ACTION?
?‘Z, 1F|ﬁ EE —>‘t H— movement reveals direction
A 2 T given purpose,
becomes m WHAT IS BEST?
1_|_ F{th 15\ 1E ])E understanding, g;tegrated, reveals principle's
actionable
:\t §Q /E|\ E@ ]}}-_ﬁl_-rl : ghi)en insight,

. ecomes

Ry ZN & IR i ? KNOWLEDGE PAST

| contextual, synthesized, WHY?
learning reveals

It does not matter how 9L TERI e ISR patterns
big is your data. The goal

: S INFORMATION

Is to Creglte \_/ALUE V\_”tdhm | useful, erganized, structured WHAT’?
reasonable tlmef perio given context, relatigﬁgﬁ.%g
and totﬁl_ cost o becomes

ownership. |
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http://www.pursuantgroup.com/blog/tag/dikw-model/
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Business Model Generation
http://www.books.com.tw/products/0010567254
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Business Model of Cloud Computing

FRIRZ® (Economies of Scale)
TRAHAERPLNEBIEEER - REAFTERA

SilBNRFS (Data as a Service)
HARMMPER - S EREREA - ABEAE - ReIEIE |

4iZBN#@E s (Network as a Channel)
—E2Z% BRI NEEEREARBREES KX

==

ZEHRI{EE (Compute as a Value)
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