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¢ g tHES
® Data warehousing in the age of big data (2013) by Krish

Krishnan.

¢ EHHE
® Big Data : A Revolution that will transform how we live,
work, and think (2013) by Viktor Mayer-Schonberger,
Kenneth Cukier.
HEER : (KEUE)Y - X'FXIE - 2013%F5H
o (EmIFNHNRFARERN : BEERSFY - HAEHR F - XFX
{t - 2013%F3H
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I SR A E#E Trend of IT (1)

¢ Network #&
® Internet and Web #4FR48 S
- Internet
- Internet of Things #7849
- Cloud computing ElnE&
® Mobile network 1TE)(#R4R) 48 15
- 3G, 4G, LTE, WiFi, RFID, NFC, etc.
® e-Commerce &Fi&#%

e Social network #3248 &
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i SimES Yt BRARIR

Municipal Command

= Factory
& Control Center

Hospital
~ Optimization

Source : Internet of Things Also a Security Threat by Anthony Myers
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I SR A E#EE Trend of IT (2)

¢ Interface AR E
® Multimedia Z %8S
- Image, Audio, Video, Virtual Reality, Augmented Reality, etc.
® Userinterface fEFA&RH
- Touch, Voice, Camera, Motion capturing, etc.
® Wearable technology ZF&i {7l
- Biometric =434
- Biosensor 44 ECH
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MIT's wearable device turns

any surface into an interface

and more wearable devices

coming.

l
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I BRI A REIEBE Trend of IT (3)

¢ Data

® Database
- Data warehouse &R 2
- Data mining Bl R Ef
® Business intelligence BEEE

® Big data
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By smarter, we mean the world
is becoming:

instrumented interconnected intelligent

1O & %%

A Smarter Planet

Big Data = Transactions + Interactions + Observations

BIG DATA
Sensors / RFID / Devices —
|
Mobile Web / Sentiment
User Click Stream
Web logs
Dynamic Pricing
Affiliate Networks
. . CRM
Gigabytes l Segmentation Search Marketing
Offer detalls
ERP
Purchase Gatal Customer Touches Behavioral Targeting
Megabytes Purchase record Support Contacts Dynamic Funnels

Payment record

User Generated Content
Social Interactions & Feeds
Spatial & GPS Coordinates
External Demographics
Business Data Feeds
HD Video, Audio, Images
Speech to Text

ProductService Logs
SMS/MMS

Increasing Data Variety :

Source : IBM, Teradata.
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' Trend of Big Data (1)

¢ Big Data &ieERKEK&E

¢ RIBFIBMAITHS - EHFRI0%MNEN R EBER2FES
¢ Google * Facebook % - Fi 25 EBig Data_LAY&E I
¢ BERNEURIR - \SCNERER MR - BRMEAT

¢ kEENETEEE

e B11E capture - storage - search - analytics &
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Trend of Big Data (2)

"big data" Job Trends

Scale: Absolute - Relative
Job Trends from Indeed com
—"big data”
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"data scientist” Job Trends

Scale: Absolute - Relative
Job Trends from Indeed com
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l Trend of Big Data (3) B XE£XME IR

¢ BAE - B1EE - hlIREEFR

¢ BEREEE R

¢ AFHLIRE - %EE - TEF
¢ JE{ELINE - HaRIB R H{E

¢ LMRAE - RI-REY - LEFE
¢ BEFBKMEREET...
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I Big Data EE & it} 77 #T AV & R Azt

PP s
PPN e
w41 I

PB -+
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1 I 1 | I

1 Ll |
AR R B 5 B E K ok
TS e LAREHK

B BEAT

Source: IBM 2012 SBE&RF w12
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| Big Data 9= ERIE

Source : IBM 20122 3XCEOREHR =
https://www-07.ibm.com/tw/blueview/20120ct/8.html
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Source : IBM 20122 3XCEOREHR =
https://www-07.ibm.com/tw/blueview/20120ct/8.html
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| Big Data

¢ HEK - EL

Data at rest

Terabytes to exabytes
of existing data
to process

Source : IBM Big Data Hub
http://www.ibmbigdatahub.com/

RY4F 14

- @ D . ®
» ®» »® *® e o .‘
» ® ®» » °¢ ¢ °
L]

o i
- ® » » ® CIN )

o o ©
Data in motion Data in many forms
Streaming data, Structured, unstructured,
milliseconds to text and multimedia

seconds to respond

Copyright © Proprietary and Confidential. All rights reserved.

ERER - SHIM - TRTESEER

Data in doubt

Uncertainty due to data
inconsistency and
incompleteness,
ambiguities, latency,
deception and model
approximations

21
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EBHAER

I Big Data ¥ b Ay ELEE
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Source : IBM 20122 3XCEOREHR =
https://www-07.ibm.com/tw/blueview/20120ct/8.html
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Data Processing Cycle

Collect
Capturing Process
transaction data Mana
Collecti f dat asiy s

ction of data Generate
from subsystems Veansion) Storage
Data collection | SOt/ Merge Retrieval Advanced
on forms and Calculations Archival Compute
portals Summarize Governance Format

Present

Source : Data warehousing in the age of big data by Krish Krishnan. Morgan Kaufmann, 2013
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Big Data Processing Flow

DB
Integration

LAnding Ingestion Process Discover
Zone
Operational

Reporting

Gather Load Data Transform
Data Data

Raw Data

Extracts

Extact Data

Source : Data warehousing in the age of big data by Krish Krishnan. Morgan Kaufmann, 2013
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Big Data Processing Platform

Landing
Zone

Unix Files
Amazon S3
HDFS

Ingestion

Hadoop-HDFS
NoSQL

GFS

Amazon EMR

Process

MapReduce
Hive QL
Python
Ruby

Java

Discover

Datameer
Quest Software
Kamasphere
Qlikview

Source : Data warehousing in the age of big data by Krish Krishnan. Morgan Kaufmann, 2013

Copyright © Proprietary and Confidential. All rights reserved.

DB
Integration

Operational
Reporting

Raw Data

Extracts

Extract Data

R
Mahout
SAS

Sqoop
JDBC
Native-
Drivers

Bl Tools
on Hive
Tableau
Spotfire
Qlikvew

Custom
Scropts,
Tools



| Big Data ¥ BB AR R

|

L1T{EREIE
Minimal database usage BR{EERERE
Distributed file-based storage B ERR=
Linearly scalable infrastructure Tl 4R {418 7 AYZR18
Programmable APIs 12 {4532 R HE

High-speed replication TSRS H

High availability S ol B4

_ocalized processing of data and storage of results

il

Extreme parallel processing f&

® & & 6 6 6 6 o o

Fault tolerance &gtk

Copyright © Proprietary and Confidential. All rights reserved. 27



' THEA %5218 — AHadoop 7= I

¢ Hadoop #Z/\ 7o

MapReduce
Job scheduling/exection system

HBase (Key-value store)

HDFS
(Hadoop distributed file system)

Zookeeper (Coordination)

Avro (Serialization)

Source : Data warehousing in the age of big data by Krish Krishnan. Morgan Kaufmann, 2013

Copyright © Proprietary and Confidential. All rights reserved.
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' (1) HDFS %18

¢ Hadoop Distributed File System
® Provide high throughput access to application data.

® Redundancy, Scalability, Fault tolerance, Cross-platform

HDFS
Client

Metadata
Name

Node

Data
Node

Data Read & Write

Copyright © Proprietary and Confidential. All rights reserved.

- —fxfERSRI 0], oI A K1E(GB to PB), A RE

Data
Node

B nE Y

Blocks Management

Data
Node

Replicas

29



(2) Hadoop BV 17REIEH

¢ Job executions in Hadoop

Hadoop-namenode

MapReduce
Layer

o ver - | (iaailiakend
Layer

HDFS
Layer

HDFS
Layer

_DataNode |

Hadoop-namenode 2

Copyright © Proprietary and Confidential. All rights reserved.
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' (3) MapReduce BYZ218

¢ a programming model : divide, conquer, merge

D 4 N

——’f Partition
Combine 1 Reducer
Partition
lfipist Output
Partition Combine *I Reducer
Partition

Copyright © Proprietary and Confidential. All rights reserved.



‘ ¢ MapReduce implementation

Input
Program

l

Master

‘Ir \L \L ' Result

Split0 > Worker0 > File0 [€—1 Worker0 x
Split1 > Worker1 —> File 1 € Worker 1
- Result 0
Split2 | Worker2 [—>] File2 [€— Worker2
Result 1
Split3 > Worker3 [ File3 [} Worker 3
o s Result 2
Split4 |=> Worker4 —> File4 [€— Worker4
Split5 p—> Worker5 [—> File5 [€—1 Worker5
File Spilit Map Map Reducer Reducer
Input Output Input Output
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' (4) &£ &SQLEIMapReducefdZ21E

¢ ,.\*’ETMapReduceﬁiEj(fE* mEEEAEERN - ER
ABHSQLEB AR EIER

4
4

= % . ApaChe Plg Client P'&gg{;r;\ti(o%l)or SQL

{

Translation Layer
(Semantic)

)

SQL/MapRedece Libraries

!

SQL & MapRedece
Interface

|

Data Data Data Data Data Data Data Data
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(5) HBase BY%31#

¢ non-relational (key-value), column-oriented,

multidimensional, distributed database

¢| HRegionServer

Store

HBase

-------------------------------------

------------------------------------------------------------------------
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' (6) HBase BYET=FEA TV

¢ FRIEAE X

EBZRA, ofBEschema, BEIRAGEE

Row key TS | Column “recipe:”
. _ ., “recipe: . ”
www.foodie.com t10 foodie.com” FOODIE
“recipe: " "
t9 foodtv.com” FOODTV.COM
“‘www.foodtv.com”
“recipe:
t8 foodtv.com/ “FOODTV.COM”
spicy/curry”

Copyright © Proprietary and Confidential. All rights reserved.
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l (7) HiveRyZ=

¢ M HadoopA &
HNERERAE

e extend SQL

interface

3

Copyright © Proprietary and Confidential. All rights reserved.

BRE Hive
CLI ODBC ul
7 3 1 7 Y
Thrift
AEL Metastore
Driver
—p Compiler
Optimizer
BE
Task
Job Name
Tracker Node Tracker
Eata
HADOOP L Node J
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(7) Hive MNEE)RIE

¢ OEESALEFHFRES

(business intelligence) %2

Web Ul | Hive CLI JDBC

Browse, Query, DDL

MetaStore Hive QL

Thrift API

Map Reduce

StorageHandler

Copyright © Proprietary and Confidential. All rights reserved.
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I FHEAFZ 175248 — LINoSQL%A I
¢ Not only SQL FABiTVE R ELISMYERE

Copyright © Proprietary and Confidential. All rights reserved.

In-memory Simple DB Couch DB Neo4;
« Memcached Google Big Mongo DB Flock DB
; g Table Lotus Infinite
Disk based
HBase Domino Graph
« Redis ,
« Tokyo Cabinet Cassandra Riak
« Dynamo Hyper Table
« Voldemort
S ) Azure TS
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