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About Me

+i20% Jazz Yao-Tsung Wang

Hadoop.TW F[EEIHE A
HadoopCon fIE* =424

Hadoop The Definitive Guide Z&
Hadoop Operations =&

BHEERELS / RS / HE3

http://about.me/jazzwang - slideshare, github, etc.



Agenda

- @ Big Data iR ¥E B #/E /< B2 15

. (%38 A Big Data # #17/00 2%

+ Big Data Stack #9 875 ~ IRTEER IR
» BREFELTAY 4R E SR

| IFE



THE

—+=
BA oF EA

expectations
4

Speech-to-Speech Transliation
Autonomous Vehicles

SmanAgvsors

Data Science
Prescriptive Analvtics
Neurobusiness
Biochips

Aftective Computing
SmartRobots ‘

3D Bioprinting Systems
Volumetric and Holographic Displays
Software-Defined Anything
Quantum Computing
Human Augmentation
Brain-Computer Interface
Connected Home

Digital Security

Virtual Personal Assistants s’- Smant\Workspace
Bioacoustic Sensing A

Innovation
Trigger

Expectations

AR

Internet of Things
Natural-Language Question Answerng

Wearable Userinterfaces

frencies
Ie.x-EventProcessmg

ord Database Management Sy

Quantified Self

: Cloud Computing i
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Peak of

Inflated Trough of

Disillusionment

time

Plateau will be reached in:

O lessthan 2 years

O2toS5years @ 5t010 years

Slope of Enlightenment

A more than 10 years

Gartner Hype Cycle 2015

EP AL F[RE

Internet of Things

Big Data

Cloud Computing
ZSpeech Recognition

Consumer Telematics
3D Scanners

Enterprise 3D Printing
Actrvity Streams

In-Memory Analytics
Gesture Control

al Reality

As of July 2014

Plateau of
Productivity

4
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https://www.gartner.com/doc/3051617/survey-analysis-hadoop-adoption-drivers

Survey Analysis: Hadoop Adoption Drivers o R -
and Challenge = TFHAEE

P Gartner 2015 &
N
[T 26% <7 FeA
5 12-24 £ F
HrevaEl * Hadoop -
MUST READ CLEARING UP SPACE JUNK: THE SYSTEM THAT'S READY TO DECOMMISSION SATELLITES ,—b I— — S

BEFORE THEY EVEN LAUMNCH !ff:?:‘ P ;l E} _%?*:I J ;ﬁ
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ZDNet

Hadoop adoption limps along - so perhaps big data
isn't such a big deal? [ %EJ%’F&E"' ]

New research from analyst firm Gartner paints a picture of tentative
take-up of Hadoop big-data technology, with two causes emerging as _ﬂ\—i' PJ IB'-‘ =7 %J"]Zéﬁfj

the culprits. :ng 75 K
[ ]

1-2 & i%3&7 2 Rl
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: Advanced Anahtics With Self-Service Delvery
exPecmuons Autonomous Vehides
y Internet of Things
SmantAdvisors Speech-10-Speech Transiation
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Digital Doxtert Wearadles Internet of Things
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Neurobusiness tConsum« 3D Printing
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Quantum Computing / @ AugmentedReality P Enterprise 30 Printing
/ \.\ " L Gesture Control
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B M/A Cryptocurrency Exchange Autonomous Field Vehicles
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Digital Security
Virtual Personal Assistants
/ Sman Dust
As of July 2015
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time
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« BREEALINEE :

> Internet of Things (4849 )

> Business Intelligence and Analytics ( BZEZE)

» Enterprise Architecture

> Web-Scale IT

> Digital Banking Transformation ( ZIiIERE )

> Utility Industry IT

» CRM Customer Service and Customer Engagement
» CRM Marketing Applications

> Digital Commerce (EEFE% )
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AmBEERMTEEERE 7?7 (Value)

o] U B RIERNE 27 (BREMZ or B ER )

EEERMMLEEARIER 77 WL ZSMERE L7

Z A ER 77 BMPLEALAR 77 (Variety )

DTHELEEREET T ARTK ?7?
HEBESESLBEIRRRERM 7?7 (Legality)

RS RENEESHERNE 7?7 ERlER0sE 77

FEZ/VDERABEKAIEZE ?? (Volume, Veracity)
ESGENERERE/2MFE - A fRiE -
ERZ RIS ETERBZERE (Velocity )
ERUmar =812 (/RESZ ROI 7?7 3¢ KPI 211 ??)
FENZE=MFEEER (Validation, Roadmap)
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Big Data at Rest

Can gigabytes predict
the next Lady Gaga?

By Stacey Higginbotham

Want to know how playing on Jimmy
Kimmel Live will boost the sales of an
artist’s album? Or how about figuring out
where fans go to find artists after they hit the evening news? What about the effect
Whitney Houston’s death had on her YouTube and Vevo plays? They shot up 4,525

percent, by the way. http://nextbigsound.com/

How big data can curb
the world’s energy
consumption

http://www.openpdc.com/

One hospital’s

Source: 10 ways big data changes everything, |
http://gigaom.com/2012/03/11/10-ways-big-data-is-changing-everything embrace Ofbfg data
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http://nextbigsound.com/
http://nextbigsound.com/

Big Data at Rest ftZ&#x1l1 : MapReduce

Unstructured/

Variety

‘\/Structu red

Realtime

Velocity




Processing Time of Batch Jobs

T {EHFE

Schedul
User Program cnecuer

FELERS L, X ‘ ,
. ERHR 1 (REABLCERY)
| Unstructure TFax it ¥ BHERE IR E4EH
 Data Source Storage 5 Computer SQL Database Event Handling

Disk 1
Disk2 —+ DB Disk 1
Disk3 —+ DB Disk 2
Disk4 1 » DB Disk 3
E} Disk5 i »

FITRA TEHIEER TEHER FAITRA FHER
Parallel Write Local Read Computing Parallel Write Event Trigger

Br R RS BRI EY FFRRIEMSE

Phase 1 : Data Collection Phase 2 : Data Processing Phase 3 : Event Handling




NOW: Big Data in Motion
e,ggz

| Power Usage
Effectiveness
L]
Water Usage
Effectiveness
u
oo 76 OA’

= u b tx_\ gg
= ﬂv %ﬂ%ﬁ :! § ﬁﬁ”&qﬂb?ﬁ& EFEEJ\:

[’\Fﬁ] /“E”‘:i z'/n
Disaster Preventlon
Tsunami Forecast

[F]l#s TRt TEAESR > &
Realtlme Data Center Power Usage
and related notifications

http://www.newmobilelife.com/2013/04/21/facebook-pue-real-time-charts/
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Big Data in Motion ARG (1)

In-Memory Processing

Batch

Unstructured

Variety

Volume

s

Structured

HBase / Drill

/ Impala

Realtime

Velocity




In-Memory ProcessingfVZE & &

PIHBase &l

P ERE
NoSQL Database

____________________________________________________________________________________________

¥ AEfER
i A User Program

BERRIR

| Structured | L
 Data Source | Lo
i E CPU 1 L ERRIE
RAM 1 \’ : o Event Handling
Disk 1 L
RAM 2 CPU 2 Pl
Disk 2
RAM 3 CPU 3
Disk 3
RAM 4 CPU 4
Disk 4
RAM 5 CPU 5
Disk 5

FATHRER TS BTN

Parallel Cache Event Trigger Local Write
(t1) (t2) (t3)
BEH R BRI E ISR
Phase 1 : Data Collection Phase 2 : Data Processing Phase 3 : Event Handling



Big Data in Motion fUERF1iT (2)

Streaming Data Collection

Volume

- EB Structured

Batch \
PB I

1 TB

Realtime

Variety Velocity
Message Queue

Storm / Kafka
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Lambda Architecture

New data
HBase stream

Storm

o
o
k. All data
T
E 5 Y
S &)
2 p= Precompute
o = views
5 N NG
8 > =
a 7 S
» ElephantDB
Batch view Batch view = or
/ s Voldemort
erving layer —_—

Source: Lambda Architecture, 8. March 2013
http://www.ymc.ch/en/lambda-architecture-part-1



http://www.ymc.ch/en/lambda-architecture-part-1
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http://www.ymc.ch/en/lambda-architecture-part-1
http://www.ymc.ch/en/lambda-architecture-part-1
http://www.ymc.ch/en/lambda-architecture-part-1
http://www.ymc.ch/en/lambda-architecture-part-1
https://github.com/nathanmarz/elephantdb
http://www.project-voldemort.com/voldemort/
http://www.project-voldemort.com/voldemort/
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Big Data in Motion

BRITH BFEE Shark

Kafka Spark
- Streaming
] [raiova |

logstash

D3,js P /0 2
spark || Spark |22 BIERRS
Micro Batch

My S (v A B R

JMS HBase MLlib
CoProcessor \\ /L ==
TR
GraphX
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Big Data

Stack B C WE 7 E

- Hadoop Security BYIY K &S :

> Aut
> Aut

hentication — RS2 5055

norization - ERMRIEZ 7 - EEBERER — Sentry

> Auo

iting — %E*ZEE?%TE’J,%EE?

> Encryption - ERIBUINE ~ BHAIINE GEEBERINE

« 3B Spark fg?? mELREERET....
> Authentication — 1.3 |52 32 Kerberos

https

.//issues.apache.org/jira/browse/SPARK-5493

?)

> Authorization — BE 2! Spark SQL column-level &3
> Auditing - EFA TEEER

> Encryption — 479

https://issues.apache.org/jira/browse/SPARK-5682
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Big Data Stack #Y : NVM s iEss R e

3D XPoint™ Technology:

An Innovative, High-Density Design
http://pmem.io/

Cross Point Structure
PRIDENSOUAN Wines (DNNRCT DMICDECIPE
CORIMTIS. AN VIS mamory Cel Can D8
Sa3esied Dy sMecONg B3 TP and Dotom eTe

pmem.io
Persistent Memory Programming

Selector

Wharens DRAM raquines 2 Fesir Home Glossary Documents NVMLibrary Blog About

Non-Volatile  SACh MANOry CHi—maAng k DY
30 YPoim™ Technalogy & BC persie—oe aroun of
POP-VEE—which PeETS yOuf 353 VORIER G4t 20 84 30 XPoinc™ o . . .
2 g0 ey whee! your o THCRADIOZY SERCDT Irabws I This site is focused on making persistent memory programming
By —maArg ) gTeNt CYOKR oY E00Age Memory Cad & D wnnen 1 of rad easier. The current focus is on the Linux NVM Library, which is a
IS L —— library (set of libraries, actually) designed to provide some useful
APIs for server applications wanting to use persistent memeory. You
can rez bout the NVM Library or go / to th
H h End Contributions are welcome!
i urance B ‘)
me.-gym;oxm Memory Cell Note: The NVM Library is still under development and is not yet Recent Blog
Techngiogy & HOT SgRCINTY IMPICTIC Dy T8 MumOer Eacn memory (0 Can 5Uve 3 Enge ready for production use.
of wmp CyCles & (AN ancure, manng & mon Suradie o of Gamd.
The Linux NVM Library builds on the Direct Access (DAX)
changes under development in Linux. Check out the PRD repo for
the latest snapshot of this work. o )
raising the reli
Transforming the Mcmorx chmchy ~8x to 10x Greater Density than DRAM' What Is 1t? your pmemobj
For v N5t e, Tere B 4 TS, NEDEVE and 0 YPoine ST, RO, TWSIET - Mg (03 MOy o ) ) applications. Y
IR0y THE T ANVE I8 YRIm MEmOry W STrge ROy FED S RCK, WA § OO 15 MOUCh (OR For many years computer applications organize their data between basically think
two tiers: memory and storage. We believe the emerging persistent
30 XPoint™ Technology 3D XPoint™ Technology
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EE L H R Apache Big Data Stack

APACHE PROJECT LIST

BY CATEGORY BY NAME

On HTTP Server
A

Abdera

Accumulo

ACE Creadur

Activi ] Crunch five Mesos
cTAKES MetaModel
Curator MINA
CXF

DB
DeltaSpike

DeviceMap
I tory

. ._'}‘. s " _- V¥V http://incubator.apache.org/

Empire-db Fiki 0l ] 515

» List of all current Incubator projects

Drill

Etch

Apex AsterixDB Aflas BatchEE Blur Climate Model Diagnostic Analyzer

CommonsRDF Concerted Carinthia Cotton DataFu Eagle

Lucene
Lucene Net FreeMarker Geode Groovy HAWQ HORM HTrace

Lucy

Impala Johnzon Kudu Kylin log4cxx2 MADIIb
CloudStack

Cocoon Metron MRQL Mynewt Myriad ODF Toolkit OpenAz
Ranger REEF Ripple Rya S2Graph MOA
A http://apache.org/index.html#projects-list
Sentry Singa Sirona Slider Streams SystemML

Tamaya Taverna TinkerPop Trafodion Twill Unomi

Wave Zeppelin
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FEE N ER

TE— : http://github.com
TE_ : https://www.openhub.net/p/_compare
RFEETT  REB AR - B8~ BEffREXR - BAMTH

(© BLACKDUCK | Open HUB R o sion i |
PROJECTS PEOPLE ORGANIZATIONS TOOLS CODE® BLOG Search...

Compare Projects Share
General @- pache Hadoop spadd Apache Spark 6— pache Flink

Project Activity Very High Activity Very High Activity Very High Activity
Open Hub Data Quality Updated 2 days ago Updated about & hours ago Updated about 4 hours ago
HDmEpagE nadoop.apachne.ors spark.apache.arg f K.dpachne.org

Froject License Apache-2.0 Apache-2.C Apache-2.0

AII Tlme Statistics

Contributors (All Time)

WIEWY o3

Commits (All Time)

Initial Commit over byears ago over 5 years ago over 2 years ago
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> ZIXMBERE LT - TR

> RBE—ERVEE - /JVOEEERSRETIR

> BmMEL L - B - BEFESRER "HEER

1 B : http://graphics.wsj.com/billion-dollar-club/

WSJ

ES The Billion Dollar Startup Club
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o FFEHEsEIEEE T I ANYEE ; RUARIT -- BRITHE vs OBETHES
- 1H:
> https://www.google.com/trends
> https://www.google.com/#q=flf&tbm=nws
» http://alexa.com

(ERFENE)
(FrE%1TE)
(A5 =)

Dec
015

[y

2.
3.
4.
5.
6.
7.
8.
9.

Rank

Nov
2015

» http://db-engines.com/en/ranking

MySQL

Microsoft SQL Server
MongoDB (3
PostgreSQL

DB2

Microsoft Access
Cassandra (2

sqQLite

Redis [

SAP Adaptive Server
Solr

Elasticsearch
Teradata

Hive

HBase

289 systems in ranking, December 2015

Database Model

Relational DBMS
Relational DBMS
Relational DBMS
Document store
Relational DBMS
Relational DBMS
Relational DBMS
Wide column store
Relational DBMS
Key-value store
Relational DBMS
Search engine
Search engine
Relational DBMS
Relational DBMS

Wide column store

Score

Dec
2015

1497.55
1298.54
1123.16

301.39
280.09
196.13
140.21
130.84
100.85
100.54

Nov Dec
2015 2014

+16.61 +

DB-Engines Ranking
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U am e~ (LA e R IR E B E R 1T
TH:

> http://stackoverflow.com/

» http://markmail.org/

®"MarkLogic: Search 9,006 lists for:

@ Home Want your own MarkMail? Tell us about it.
Sortby R ance 1 to 10 of about ¢ 6§ =@ < &

Re: Using CUDA Wlthln Spark / bDDbtln linear algebra
In ad, i1 I iquri
r||:|h1 E:I_

Evan R. Sp

5000

'TH on ih

‘03 ‘o4 05 ‘06 07 0B 0% ‘10 ‘14 2 3 : ) ) e ) ild be to do adddJar()
: and spark sho

WhatListz  Viewmore| 2013 - Evan Sp:
org.apache.spark.revie
org.apache.spark.iss *From:* R. Sparks [n
org.apache.spark.user Lz Evan R. Spa
org.apache.spark.commits
org.apache.spark.de ctually v i
org.apache.hadoop.hive-dev ) a ork for « I"Trltl'r urs or minutes with spark.

- Evan R rk.u 2>




EXEDTENRNHS

1T B : Gartner Magic Quadrant

O
Ormcty o Microsoft

- Oracle
Magic Quadrant for Amazon Web Services @) » @ recsdons

Operational Database °
Management Systems @ rew -

@ MongoDB @ s os.\pe Microsoft
Amazon Web Services o

MariaDB @ @ DataStax 010dat2 £
1010dat
— ‘EnterpriseDB - - @
Percona o s

I Clovdera
o o Redis L. ‘ K I MapR Technologies o HP

abs

I_ T omhan
FgirCam ‘. e | ‘ Couchbase

| CIoudera‘ I ®) | MarkLogc @@ eussot @ rivotal
Neo Technology"‘ - -F!iilsu

Altibase ° Q o MemSQL

. VoltDB NuoDB . 0
TmaxSo ‘ ognitio
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