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Big Data:
Expanding on 3 fronts
at an increasing rate.
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- Big Data: The Moving Parts

‘Hadoop - unsupervised learning
, Vertica ) : social media analytics
% i

MapReduce sentiment GHO’YSiS mass customization of services

Increasing f{
Age & Maturity |

v . quicker response to market trends
predictive modeling e — -
identifying realstime cost optimizationss
BPO ' Bl faster, more accurate decision making

-

network analysis

better and more holistic R&D

autonomic supply chain management

.‘I‘ciwo?‘ii:‘i‘: L

Business
Objectives

From http://blogs.zdnet.com/Hinchcliffe
the growth of data will be exponential for the foreseeable future

| terabytes | petabytes | exabytes | zettabytes |

Ithe amount of data stored by the average company today




KEIEIEFIRE (Gartner 2014)

expectations

Internet of Things
‘ Natural-Language Question Answering
‘ Wearable Userinterfaces
Speech-to-Speech Translation Consumer 3D Printing

‘Autonomous Vemds prlocu“enaes

Data Sdence G

Prescnptive Anahtics dtabase Management Systems
Neurobusiness D conlemmalwcs
Biochips

@ Hybrid Cloud Computing
Gamification

Augmented Reality
Machine-to-Machine

Affective Computing
| SmartRobots
3D Bioprinting Systems

Speech Recognition
Consumer Telematics

Volumetric and Holographic Displays icati 3D Scanners
Software-Defined Anything S:,’L’-?e‘;"‘a"”
Quantum Computin .
Human mgme"pt:g°g Quantified Self ﬁgﬂggrﬂ“m Enterpise 3D Printing
Brain-Computer interface g Activity Streams
Connected Home . In-Memory Analytics
CloudCom NFé’ Gesture Control

Virtual Personal Assistants Virtual Real
Digital Securit SmartWorkspace ity
Bloacoustic Sensing
As of July 2014
. Peak of
Innovation Trough of : Plateau of
Trigger Exmﬂgﬁgns Disillusionment Slope of Enlightenment Productivity
time v
Plateau will be reached in: obsolete

Olessthan 2years ©2toS5years @5to10years A morethan 10years @ before plateau
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Spring Awakening
Eleva ics with TruelSCo.’s

ra designed for you.

https://trueandco.com/
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1. EnEIE (Data Munging)

2. ERlHT (Data Analysis)

3. BRE4R (Interpret Result)
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=7 * MU/

Score Number of
Range Students
Below 40 20
40-50 22
50-60 33
60-70 21
70-80 13
>80 5
Total 114

35
30
25
20
15
10

5

0

SR ENB ML BEERBOSER
It 8 L5

HVRE - X RN

Number of Students

Below 40-50 50-60 60-70 70-80 >80
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B IR EAETDITEBE R E I FHIERZRINES
B FHAC, Fortran RN KTIES

PCA 5w
princompix = r.u-,m - cor)

® 0
Feiliy J L
[ ]
0%
o ’ [ ] g
Examinalion
Catholis Educalion . . ® - A ._:
. A
-
Agrculiue
‘e
—(1-3) 60%
e @ °
l e
== o
Clustering 4 groups Factor 1 [41%] Factor 3 [19%]

roups
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=1 =z 25k 3 2 = g What ing/statistics | df Iytics /
ERZENMFIES /545745 R, PYtNON  |datamining / data science work in 20132 713 votes toal)
(39%)’ K SQL (37%) SAS A4 BN % users in 2013 I % users in 2012 I % users in 2011
R (434 voters in 2013) |
EEZO%.& T 60.9%
|
52 5%
I 45 1%
Python (277) =

I G5.1%
I 24 6%

SaL (261) I 36.6%
I 32 1%
I 32 3%

SAS (148) I 20 8%
I 197 %
N 1 2%

Java (118) I 16 5%
I -1 2%
[ e LT

MATLAE (89) I 12 5%

By Gregory Piatetsky, Aug 27, ——
2013. |
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Hadoop FESE

YaHoO!
il Fastest sort of a TB, 3.5mins
-\ -4 over 910 nodes
Doug Cutting adds DFS & 4
MapReduc? support to Nutch

‘ Fastest sort ofa TB,
w 62secs over 1,460 nodes
_ _ NY Times converts 4TB of Sorteda PBin 16.25h
Doug Cutting & Mike Cafarella _ _ oriedar =i ours
, image archives over 100 EC2s over 3,658 nodes
| started working on Nutch _ T T
I L

——

Google publishes GFS &
MapReduce papers Yahoo! hires Cutting, cloudera

Doug Cutting

Hadoop spins out of Nutch Founded |joins Cloudera

Google G YErED

Y
Facebooks launches Hive:
A J
SQL Support for Hadoop Hadoop Summit 2009,

750 attendees
T WO T e

42




]

Hadoop - EEEREERAE

B Apache 512
— FADoug Cutting and Mike CafarellattYahoo HFFTE&#E

n e
O 7 BT E 78 (Master/Slave) 2215
OS5 &t
OEE(CEEERE
Ol Java 5
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MapReduce

The overall MapReduce word count process

Input Splitting Mapping Shuffling Reducing Final result
Bear, 1 » Bear, 2
Deer, 1 » Bear, 1
Deer Bear River » Bear, 1
River, 1
/ Car, 1
Car, 1 » Car, 3 » Bear, 2
Deer Bear River Car, 1 Car, 1 Car, 3
Car Car River » Car Car River » Car, 1 Deer, 2
Deer Car Bear River, 1 River, 2
Deer, 1 m» Deer, 2 -
Deer, 1
Deer, 1 ;
Deer Car Bear » Car, 1
Bear, 1 River, 1 » River, 2
River, 1
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B A ENRFHEERE (Ad-Hoc Query)

B A ESRAEEER=MEBEETEN LE
ONE R 78
—R#FITEL107E - ABLOORENENE?




HH

n

HiEEBEREC IR i

\

Storage CPU
Historical Cost of Computer Memory and Storage - — E— N . .

emary

100E+06 | i T

1.00E4+09 -

>
\

100E+08

bV
I

1.00E+07 +

1.00E+06

1.00E+08 g

| I I 1.00E+03

1.00E+02

100E+01

100E+00 §

PRIC

100E-01

100E-02

100E-03 |

1.00E.04 +

100E-05 4 | I
1955 1960 1965 1970 1975 4980 4985 4950 1995 2000 2005 2040 2015

YEAR




Apache Spark — R#&E S HrER YT &3

B Apache Spark™ |s a fast and general engine
for large-scale data processing.
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Input
one-time . resutt |
processing W
eW' = ~ result 2
Distributed "\ . result3

Input

memory
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BENANITEE

B ECIEEE FEbHadoop (R E—B 15 ~ MR ED
Hadoop R _ET1&

B TR 2B AVRTLL B AARER

— 120 110 K-means Clustering
9 : 121 i Hadoop MR
@ af o4 i Spark
'E 60 ® Hadoop 0 50 100 150 sec
g Logistic Regression
E ED . Spﬂrl{ : ' ° ' ° 80 E Hadoop MR
E | 096 i Spark
= 0.9 | | | .

0 20 40 60 80 100 sec

-




Hadoop v.s. Spark

e 7R EVATRR Vot

R Map, Reduce Map, Reduce,
Join, Sample...
etc

TR Batch Batch, Interactive,
Straming

AREEIZ TV Java Sclala, Java, R,
Python
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NoSQL

B NoSQL (Not Only SQL)

m o 2R R R = N B T S (MySQL B
PostgreSQL) fFE R R T & I e

_ESEs
Oo DI ERE TR RES
O A fERREE SRR (Schema Less)
OB E Az (Cost Effective)

OFR (Open Source)
S s T ¢ SN

59




Visual Guide to NoSQL Systems

EVﬂﬂﬁ?ilitafi Relational (comparison)

ach client can

always read Data Models | Key-Value

and write Column-Oriented/Tabular
' Document-Oriented

CA

RDBMSs Aster Data
(MySQL, Greenplum
Postgres, Vertica

AP

Dynamo Cassandra
Voldemort SimpleDB
Tokyo Cabinet CouchDB

etc) KAI Riak
By Eric Brewer
@ 1991
Consistency: CP I Partition Tolerance:
All clients always . The system works
have the same view BigTable MongoDB Berkeley DB well despite physical
of the data. Hypertable Terrastore MemcacheDB network partitions.

Hbase Scalaris Redis



NoSQL AYEEh

B BE)I/KE o ER (Sharding)
B EEA (Schema Less)
B X B 5% A %z (Cost-Effective)
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NoSQL & £ e B =0 = i R i il I 1T

€ Linear Scalability
* Schema flexibility
\* High Performance

>

NoSQL

* Multi-document transactions
* Complex security needs

* Complex joins

;\: Extreme compression needs

>

RDBMS

J\

-

.

* Both / depends on the data ‘ RDBMS ok NoSQL

/
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Couchbase
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Ml HYPERTABLE

l. CorucI)DB
. @ Cassandra
RAVENDB CPACHE

HBRSE

Graph
.Neo4] Hyper %

e world's [ aels
. 1 ading graph database \.aﬁ]{ﬁ‘lm

I NFO
GR I D

AllegroGraph

Key-Value

Project Voldemort
A distributed database.

MemcacheDB ORACLE
BERKELEY DB
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Sold by Global Supphes (We currently

Frequently Bought Together cantship to, KL AK APO FPO, POB)

Price for all three: $56.49
' ' q @Ak tuee o Gat] | A al e o Vish it
¢ Some of ¢ s Ship 50 Show desas
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