Hadoop, Biglnsights,
and Your Future

What you need to know to succeed




Agenda

ABig Data Overview

AHadoop History, Basics, and Terms

AHadoop and Biglnsights
ATechnicaI Information

ADemo

AGoal: Show something useful, quickly
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The Goal!l!
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Not Your Typical
Presentation

AﬁFr esho presentati on
APIease Interrupt If you have a guestion

APIease answer questions, out loud,
when asked J
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World I1s Changing
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Data Explosion Quiz

Internet
users by 2011

220 of Web data
9 of additional data

1.3 Billion RFID tags in 2005
RFID today

Twitter processes

of data every day

facebook 10

Facebook processes
of data every day
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Big Data Overview

AI' here are actually two forms
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Data Warehouse
Challenge:

AOrganize Operational Data
AQuickIy Answer Known Questions
AI\/Iake Decisions from the Analytics
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Big Data Challenge:
FInd New Insights

Predict weather patterns to plan optimal
wind turbine usage and placement

e Detect life-threatening conditions at
= 2 hospitals in time to intervene

Make risk decisions based on real-time
transactional data

% Identify criminals and threats from dlsparate
=8 video, audio, and data feeds
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Real-World Examples

Data in Motion Data at Rest

A Hospital in Toronto A Vestas Energy

A Real-time Vitals Monitoring A Wind Turbine Placement

IBM "Data Baby"
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IBM_Data_Baby.mp4
Vestas_Short.mp4

IBM Watson

IBM Watson is a breakthrough in analytic innovation, but it is only successful
because of the quality of the information from which it is working.
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Big Data and Watson

Big Data technology is used to build Watson technology offers great potential
Wat sondos knowl edge o adeanced business analytics

Watson uses the Apache Hadoop open | 1.
framework to distribute the workload for | 1
loading information into memory. | ' ( il

‘P L

Social Media
Approx. 200M pages of text \» J 1 |
(To compete on Jeopardy!) ~ L _/’

Distilled Insight
InfoSp_here \» ¥ - Spending habits
Biglnsights - Social relationships

InfoSphere :
-B trend
Biginsights /7 AL

Wat sonos Advanced
search and
analysis

© 2011 International Business Machines, Inc
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Potential for You

AAsk vourself a few s|
AWhat data gets thrown away?

AWhich details are missing from DB2 or
the Data Warehouse?

AWhat data sources are not being used?
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Three Vs







Velocity
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AData In Motion

AFocuses on Velocity and Variety
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Data 1n Motion

AIBI\/I InfoSphere Streams
ACurrent version is 2.0
AEstainshed Leader

AReal-worId customer examples

: Continuous and extremely fast
Slide 22 Stream computing via InfoSphere Streams



Why InfoSphere Streams?

AProcessing of Data
AGPS, Video, Environmental Sensors, etc.

Brocessing

AWeb Server/Application Logs, Network, etc.

AProcessing Information

AFinancial Transactions, Call Detalls,
On-the-Fly speech to text, real-time scoring
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Data at Rest

AIBI\/I InfoSphere Biglnsights
AHadoop-based platform
AIBI\/I adds Enterprise-readiness
ARemoves Single Point of Failure
AProvides Spreadsheet Interface
AEase of Use and Monitoring

IBM InfoSphere Biginsights
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Hadoop History

AGoogI e0s Chall enge:

AStore and Process the Entire Internet

AProvide Quick Search Results

ASqution: Required Something New
ADivide and Conquer
AOpen Source Result: Hadoop

-
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Terminology

A Open Source

A Committer

A Contributor
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Open Source & IBM

Apache Commons

http: ommons . apache. org/

Unstructured
. Information Management

‘
‘l
. Architecture
An Apache Profect

ZooKeeper

Bringing Big Data to the Enterprise
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http://avro.apache.org/
http://lucene.apache.org/java/
http://uima.apache.org/index.html
http://www.eclipse.org/
http://pig.apache.org/
http://zookeeper.apache.org/

Terminology

A Open Source
A Committer

A Contributor

A XML / HTML / Java

X "A"




Data Formats

HTML Example (~/Desktop) - gedit
File Edit View 5Search Tools Documents Help

B = .d & ¢ D B &

New Open Save Print... Undo Paste Find Replace

@ HTML Example x “D Example XML = ‘[}‘ tweetlogll x |
<html>

Example_JSON (~) - gedit

Sl duli i sege File Edit View Search Tools Documents Help

<titl Ffle Edit View 5earch Tools Documents Help

</head> =z, W &) 9 t] Q9 4 ._'

| | Example_JSON £ |

I open v Eﬂave LI_IJ Undo

New Open Save Print... Undo Paste Find Replace

<body> | @ HTML Example x [D Example XML x } [J tweetlogll x |

<h1>H <?xml version="1.0" encoding="IS0-8859-1"7=> [1

" |<!-- Edited by XMLSpy® --=> "CATALOG" : [
S eny> |<CATALOG> { "co" ot

<CD=> Tl EHid : STITLE { "Title":"Hide your Heart",
< >nlde your eart< - 1 ; T ; 1
<ARTIST>Bonnie Tyler</ARTIST> HEQESE:FJ.EEQPIE Tyler®,
<COUNTRY=UK</COUNTRY> ' !
"Company":"CBS Records",

<COMPANY=CBS Records</COMPANY=> "Price":9.90,
<PRICE=9.90</PRICE=> "Year":1988 1},
<YEAR>1988</YEAR> { "Title":"Still got the blues",

"Artist":"Gary Moore",
"Country":"UK",
"Company":"Virgin Records",

<ARTIST>Gary Moore</ARTIST= "Price":10.20,
<COUNTRY>UK</COUNTRY> "Year":1990 }
<COMPANY=Virgin records</COMPANY=

<PRICE>10.20</PRICE>

<YEAR>1990</YEAR>

<TITLE=5till got the blues</TITLE=

</CATALOG>|

Bringing Big Data to the Enterprise
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Terminology

A Open Source A Parallel Processing
A Committer A Big Data
A Contributor A Data in Motion
A XML /HTML / Java A Data at Rest
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What Is Hadoop?

liEGEEEm

AFree Open Source framework
ABatch Oriented and Read-Intensive

AContains Two Main Components

AHDFS

AMap / Reduce
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-
: T =z= Bringing Big Data to the Enterprise » - ?,
Slide 32 ~ 7 © 2011 International Business Machines, Inc. © & »



Slide 33

HDFS

AHadoop Distributed File System

Application
POSIX API HDFS API

1 1

Local File HDFS
System Interface

Data Node

Data Node
Data Node

T === Bringing Big Data to the Enterprise b2
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Map / Reduce

Map Reduce

An o | AData is aggregated
put split into pieces (6reducedo fro

ANorker nodes process steps) by worker nodes

individual pieces in parallel A Multiple reduce tasks can

/8Each worker node stores parallelize the aggregation

its result in its local file A _ _
system where a reducer is Optional Combiner
able to access it Function can be run to

reduce data transfers
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Hardware

A Central Processing Unit
A wemory
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Relational Databases

A Powerful Processors
A Fewer Total nodes/boxes In a cluster

A Large Quantity of Reliable Disks

A More-Expensive Hardware
A Approach
A Spread Across Nodes

A Support SQL

GOAL: Answer Known Questions

Bringing Big Data to the Enterprise LN ==
© 2011 International Business Machines, Inc. *_ = B
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Hadoop

A Fewer Powerful Processors
A More nodes/boxes within a cluster

A Smaller Quantity of Disks

A Parallel Processing Approach

A Spread processing across nodes

A Support Map/Reduce

Bringing Big Data to the Enterprise

A Commodity/Less expensive Hardware

| GOAL: Answer Unknown Questions

N, | 2
| -.
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Comparison

A Relational A Hadoop

[

1
PRI ey !

:1 ] If:‘.

— . '\S -
: T =L s g Data to the Enterprise . 'ﬂ"
Slide 38 7 © 2011 International Business Machines, Inc. ¥ e ;'



Map / Reduce

Reduce
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Big Difference = Schema

A Relational A Hadoop
Schema on Load Schema on Run

Data Data

Bringing Big Data to the Enterprise . . q:
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Read-Time Quiz

AI\/Iax Read Speed of 7,200 RPM Drive?

ASO

AHOW long will it take to read 1TB
Al disk = 3.4
AlO disks = 20
AlOO disks = 2
Al,OOO disks = 12

=== Bringing Big Data to the Enterprise
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Typical Node
ACPU

Az quad-core 2-2.5GHz
A16-24 GB ECC RAM







Hadoop Software

AHadoopc“)s Addi ti onal (
ZXLanguages
AJava, Pig, Hive, JAQL
AOther Components
AZookeeper, Lucene, Hbase, Oozie

AOpen Source Software Downloaded
and Installed separately

z
p

e
= === Bringing Big Data to the Enterprise LB d

Slide 44 ~ 7 © 2011 International Business Machines, Inc. “= ro



Biglnsights

nterprise Edition

GPFS-SNC Native Support
Spreadsheet-style data exploration

Job and Workflow Management
Productivity and Efficiency Improvements
Integration with InfoSphere Warehouse
Integration with Netezza
Integration with DB2
Large Scale Indexing
Text Analytics |

Machine Learning
Tiered Terabyte Pricing




Why IBM Enterprise?

AGPFS-SNC as an option to HDFS
AAnaIytics (Big Sheets, Text Analysis)
ASingIe Install/Monitoring = Ease of Use
ABigInsights Version 1.3 Enhancements
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HDFS

AHadoop Distributed File System
ASingIe Point of Failure

Application

POSIX API HDFS API Data Node

Local File HDFS
System Interface

Data Node
Data Node

T === Bringing Big Data to the Enterprise b2
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Multiple
Block
Sizes

Data
Layout
Control

GPFS-SNC (soon)

Disaster High Scale: 1000
nodes, PBs of data

Recovery

Solid State
Disks

_Local or Rack

Attached Disks

Multi-tiered storage with automated
policy-based migration




Big Sheets

Data Collections : Warkspace Tag: Twitter &
Pata Collect
View Results o

Mow many folks “fewl” Positive or Negative towards which Brands?

What are the |
v il Ba ' How many Tolks I W ol -

{ R L]

Ld Reuudy | o C .
La reaay

-
w BOC

count {(aggregate)

Disks colorea by sentiment

n T oS ~
be
i

0’ I Va'yl nanrn Scaf(."- - [F— ] Q ’-“q-IITJI." r‘. ’I‘-"-‘

== click or ctrl

p Detalls: Label brand 84 Color sentiment 8
p Related Colle . Recult | Bubble

p Details:

p Relateg Collections
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Single Install

IBM InfoSphere Biglnsights Enterprise Edition Version 1.1

m
¥

v Welcome Summary

v Agreement
v Installation Type

v Secure Shell

Biglnsights conscle port: 8080
Configure Jagl UDF server: Yes R
B Summary
Jagl UDF server port: g200
TEEEER Derby port: 1528
Results Biglnsights orchestrator port: BBE8E

Install type:

Standalone install

Configure S5H: Yes
Biglnsights Admin Group |D: biadmin
Biglnsights Admin User ID: biadmin

Biglnsights installation directory:
Biglnsights data/log directory:

Biglnsights console security:

Cache directory:
Log directory:

Map/Reduce system directory:

‘'optibm/biginsights

~ar/ibm/biginsights

Install the Biglnsights console with no user authentication

‘hadoop/mapred/local
har/ibm/biginsights/hadoop/logs

'hadoop/mapred/system

Install HDFS: Yes
Shared POSIX File System Root:

MameMNode port: Q000
MameMNode HTTP port: 50070

MName directory:

JohTracker nort:

‘hadoop/hdfs/name

Sinn




Administration Johs

Dashboard Summary
Total Nodes: 1

Errors: 0

Warnings: 0

Server

Administration

Job Status

@ Create Jar Job...

Monitor and Maintain

HDFS

HDFS

Creats Sample Job...

w Cluster Summary

Healthy: 1

Start Stop Summary

Total Modes: 1

Status: RUNNING
Nodes: 1
Heap Size: 10MB/1000ME

Maps: 0
Avg. TaskiNode: 4.00
Map Task Capacity: 2

Reduces:

0
Blacklisted Nodes: i}
Reduce Task Capacity: 2

w Job Summary

Select a job to dizplay its information

Status

=
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MName
test Collection [ job #0]

m2.core. metajobs. XYFrequencyMetada
[job#3]

m2.core. metajobs. XYFrequencyMetada
[job#2]

mZ.core. metajobs. XYFrequencyMetada
[job#1]

mZ.core. metajobs. XYFrequencyMetada
[job#0]

ID
job_201108221533 0005

job_201108221533_0004

job_201108221533 0003

job_201108221533_0002

job_201108221533_0001

Map % Complete

Page | 1 of 1

Reduce % Complete

1000086 | [ L0008

100,000 | [ 100000

Start Time

Aug 22, 2011 34650 PM

Aug 22, 2011 3:45:16 PM

Aug 22, 2011 34351 PM

Aug 22, 2011 3:43:05 PM

Aug 22, 2011 3:41:45 PM

Safe Mode: Off B’

Auto Refresh:

Items per Page:
Finish Time

Aug 22, 2011 34707 PM

Aug 22, 2011 3:46:06 PM
Aug 22, 2011 34515 PM
Aug 22, 2011 34350 FM

Aug 22, 2011 34302 FM

Bringing Big Data to the Enterprise
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