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The Information Explosion in Data and Real World Events

44X
35 zettabytes

as much Data and Content
Over Coming Decade

2009
800,000 petabytes

Velocity

&l decimal prefixes Binary iS UnStrUCtured
Hame Value YS30€
[ Symibol)
kilobyte (kB) wr 2"
megabyte (MB}  40f 22
gigabyte (GB)  10° 2%
terabyte (TB}  1p'2 2%
petabyte (PB) 10" 2%
exabyte (EB)  qp'%  ofT
zettabyte (zB) 102" 2™
yottabyte (vB) 0% 2%

Volum‘tleariety 8 O %

Of world’s data

Business leaders frequently
make decisions based on
information they don't trust, or
don’t have

Business leaders say they don't
have access to the information
they need to do their jobs

of CIOs cited “Business
intelligence and analytics” as
part of their visionary plans
to enhance competitiveness

of CEOs need to do a better job
capturing and understanding
information rapidly in order to
make swift business decisions

Organizations Need Deeper Insights

© 2012 IBM Corporation
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Challenge

Study a Large Volume and Variety of Data to Find New Insights

Multi-channel customer
sentiment and experience a
analysis

Support medical diagnostics
Detect life-threatening
conditions

-

Predict weather patterns to plan
optimal wind turbine usage, and
optimize capital expenditure on
asset placement

Make risk decisions and frauds
detection based on real-time
transactional data

Identify criminals and threats
from disparate video, audio,
and data feeds

© 2012 IBM Corporation
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Leveraging Big Data Analytics
How do you address the challenges presented by empo  wered market participants
generating mountains of data?
People and devices are talking more than ever ...
billion people
billion RFID tags 2 on the Internet
embedded into
our world
big dc:tc:
b f
A K o omaion
® e ‘e @ ... per day
1 Can you 2 Can you do it 3 Can you turn
capture data In real-time? that data into
generated by Insights to predict
these customer /
Interactions? competitive /
4fciulfi'ﬁ';ler:rera, Clod and Wojtowecz. “Cloud Leads Five Storage Trends for 2011.” CIO. January 27, 2011 . m ar ket b e h@%\{IIBQCrrporatlon

2 — http://www.internetworldstats.com/stats.htm.
3 — http://www.abiresearch.com/press/3584-More+than+Seven+Trillion+SMS+Messages+Will+Be+Sent+in+2011
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On Feb 16 2011 the IBM Watson system won Jeopardy!

k TAT A Mmuse = - _

Can we design a computing system that rivals a human’s ability to answer
guestions posed in natural language, interpreting meaning and context and
retrieving, analyzing and understanding vast amounts of information in real-time?

© 2012 IBM Corporation




-
~

| |

llllll
i

1n

: .4

m

&

<

A Y

IBM Performance 2012

Smarter Analytics. Smarter Outcomes.

Different Types of Evidence: Deeper Evidence

In May 1898 Portugal celebrated
the 400th anniversary of this

explorer’s arrival in India.

»Search Far and Wide

»Explore many hypotheses

e,
»Find Judge Evidence
»Many inference algorithms

____________________________________________________ e
Reasoning

May 1898 400th anniversary

arrival Statistical
Paraphrasing

in
-—
Reasoning
E
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Deep QA

Massively Parallel Probabilistic Evidence-Based Architecture

100s Possible
l 100s sources Answers

Multiple
Interpretations

1000’s of
Pieces of Evidence

100,000’s scores from many simultaneous
Text Analysis Algorithms

Question &
Topic
Analysis

Hypothesis
Generation

Question
Decomposition

Hypothesis
Generation

Hypothesis and
Evidence Scoring

Hypothesis and Evidence

Scoring

Final Confidence
Merging &
Ranking

Synthesis

Answer &
Confidence

built on UIMA for interoperabilit

built on UIMA-AS for scale-out and speed

© 2012 IBM Corporation
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Big Data use cases across all industries

Financial Services ' £ Utilities

= Fraud detection = Weather impact analysis on

= Risk management tF g power generation
= 360° View of the Customer S y = Transmission monitoring

|

= Smart grid management

Transportation IT
= Weather and traffic = Transition log analysis
impact on logistics and for multiple

fuel consumption transactional systems

= Cybersecurity

Health & Life Sciences

= Epidemic early warning
system

= |CU monitoring

= Remote healthcare monitoring

Retail

= 360° View of the Customer
= Click-stream analysis

= Real-time promotions

Telecommunications

= CDR processing = Real-time multimodal surveillance
= Churn prediction . = Situational awareness

= Geomapping / marketing = Cyber security detection

= Network monitoring

Law Enforcement

8 © 2012 IBM Corporation
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Big Data Pattern

Monetizing Relationships - not just Transactions

Calling Network

retain this

customers’ How do we
-‘IE / Connecting customer ?

social

B Platinum Customer

Regular Customer
B CDOMA Competitor
m G5M Competitar

Social Network

groups

(Why is she

calling so many =
competitors ?)

32,

Amy Bearn
i
Married, mother of 3,

Accountant

Telco Score: 91
CPG Score: 76
Fashion Score: 88

Public
Database

Mérg;éd Network

company

How valuable is Amy to my mobile
phone network? How likely is she to
switch carriers? How many other
customers will follow

Retall

How valuable is Amy to my retail
sales? Who does she influence?

What do they spend?
© 2012 IBM Corporation
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Use Case: Big Data 360° Profile / Sentiment Analysis

¥ / Timely Insights

Personal Attributes

« Identifiers : name, address, age, gender,
occupation...

« Interests : sports, pets, cuisine...

« Life Cycle Status : marital, parental

* Intent to buy various products

 Current Location

Social Media based » Sentiment on products, services, campaigns
360-degree * Incidents damaging reputation

Consumer Profiles » Customer satisfaction/attrition

Life Events
« Life-changing events : relocation, having a

baby, getting married, getting divorced, buying
a house...

Products Interests

* Personal preferences of products

* Product Purchase history

e Suggestions on products & services

Relationships
« Personal relationships : family, friends and
roommates...

* Business relationships:  co-workers and
work/interest network...

Monetizable intent to buy products Life Events

| need a new digital camera for my food pictures, any College: Off to Stanford for my MBA! Bbye chicago!
recommendations around 3007

. i i Looks like we'll be moving to New Orleans sooner than | thought.
What should | buy?? A mini laptop with Windows 7 OR a Apple
MacBook!??!

Intent to buy a house
Location announcements I'm thinking about buying a home in Buckingham Estates per a

I'm at Starbucks Parque Tezontle http://4sq.com/f'YReSj Leconendation. Anyone have advice on that area? #atx #austinrealestate
w austin
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Use Case: Institutional Risk Application
Comprehensive view of publicly traded companies and related
people based on regulatory filings

-

Annual Report
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Integrate

11
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Requirements for a Big Data Solution Platform

tructured & ||
Unstructured || Batch

| D o )\
3
Structureu/__ _‘_‘.ithrfammg Uata

/'/
P 4

Zettabytes Terahyles

Hypotheses =» Predictions
Reality =» Actions

12

|- !

Analyze a Variety of Information

Novel analytics on a broad set of mixed information that
could not be analyzed before

| Multiple relational & non-relational data types and schemas

Analyze Information in Motion
Streaming data analysis
Large volume data bursts & ad-hoc analysis

Analyze Extreme Volumes of Information

Cost-efficiently process and analyze petabytes of information

. Manage & analyze high volumes of structured, relational data

Discover & Experiment

Ad-hoc analytics, data discovery &
experimentation

Manage & Plan

Enforce data structure, integrity and control to

ensure consistency for repeatable queries
© 2012 IBM Corporation
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Big Data Analytics harnesses the value of the new mix of information

BI/ Exploration / Functional Industry Predictive Content
Reporting Visualization App App Analytics Analytics

IBM Big Data Platform

|Visua|ization| IAppIicationl | Systems I

Accelerators

Stream Data
Computing Warehouse

;,;: Information Integration & Governance

13 © 2012 IBM Corporation
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IBM Vivissimo Velocity

Unique Federated Discovery and Navigation Technology

Advanced On-the-Fly Analytics

= State-of-the-art real-time text and
meta-data analytics

Accuracy

= More relevant results due to position-
based indexing

Security

= Respects the security rights of
underlying systems

Scalability
= Scales to trillions of records

Integration

» Rich connectors to a variety of data
sources

14

Visualization

Systems
& Discover :

Accelerators

Hadoop Stream Data
System Computing Warehouse

ani g nformation Integration & Governance

© 2012 IBM Corporation
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Vivissimo Velocity
Navigating Enterprise Class Information across different sources

About | Help | Profile | Logout - monarko

Lotus Motes SharePoint Documentum Employees

Trade Publications
Taarch- [T Q

Your query has been expended. Show Expansions

Dynamic categorization
A Sasiets

0 documents selected. | Actions = [ selectideselect all on this page Graphical Refinements =
| Portals,; Content &

_i Employees l

Collaboration (183 |
#*| Marketing '28;1. Sta Monar
\#] Mktgstrategy=ig, el

Teambuiding Exercises {12) Department  Fittsburgh, FA Top Tags
-6;5|:||::ia|:1l._=.:| e Cirecior of Product colisboration {10), competitors {7), socisl tsgning {4).
\#i Speaking, Proposal (8) g Management Enalysts {4} L . d d
#i Content Management (21} Extension: 971 everaglng StrUCtU reda an
*:| Wivisimo {11) Email: 5.Monafko@vivisimo.com unstructured content
L& Owverview (14)
#*i Commumicationz {(15)
i#) Tech Choices (25} : :
more | all T EgCunﬁrma’LiDn Package for the Gartner Portals. Content & Collaboration Summit new

(waindow  preview
R IR, Fi gh 2007 13:47:55 -0400 | From: | | Toer beisi n
Highly relevant, persona”zed als, Content & Collaboration Summit CONFIRMATION PACKAGE Dear Stacy Monarko: Thank you for your
e Gartner Portals, Content & Collaboration Summit at the Hyatt Regency Grand Cypress in Orlando, FL . |
reSU|tS #ged . PACKAGE Dear Attendee: Thank you for your regglfration to the Gartner Portals, Content & ! 3‘1 E!—'K

#ration at the Hyatt Regency Grand Cypress in Orlando, lave enclosed the ...

sdd new comment

Mobile |55}

Selected: 1 -4.5
Windows [51)

Review (22) My Tags: Tr&deshnwl Ga.rinar| F'CCl sdd/edit tags . .
Not Classified (25 S o e Enhanced by social collaboration
Ruolling (8} In Marketing: |i= Analyst |¥| |iZu Mobile | Folders =
idg News Service (5) In Vivisimo: [i B[+ [l Competitor [ [l Security [ * Vivisimo Eat
- Raolling Review [5) T " -
g % 2001 - Lotus Notes - Rate result: TrormioriT - |41 Results il
C.g. Lynch {3}
=i Bl
,
Mobile (5} new window preview A
+ Sales Education
Sales Education (8) 2 * e
i Refinements based on ola | ¥ SlaacManadin B S

Competitor (5} - - any more portal, collaboration & content management decision- Al
\elooity 5.0 Research (5) StrUCtured |nf0rmat|0n Ezident of Sales ... Schedule Portals, Collaboration and Content R

Bl {3y ETTCE TOTE BTN ertarn, ooston, MA Tuesday, November 7, 2006 8:00 - 8:50 am Registration and ¥ harketing Ean
_ Collsboration (23 eakfast - Lower Grande Hall 3:00am - 12:00pm ... |11 Results ]
Social Tagaing (2) it i 54 Anahrst

Euro (1) My Taas: sddedit taos [ Mobile
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InfoSphere Biglnsights
Analytical platform for Big Data at-rest

Based on open source & IBM
technologies

Distinguishing characteristics
« Built-in analytics enhances business

knowledge Visualization | | Application Sysiems |
- Enterprise software integration & Di ) Management,

complements and extends existing

capabilities

* Production-ready platform with tooling for
analysts, developers, and administrators
speeds time-to-value and simplifies
development/maintenance

IBM advantage

» Combination of software, hardware,
services and advanced research

Computing Warehouse

16 © 2012 IBM Corporation
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InfoSphere Biglnsights

Embrace and Extend Hadoop

Analytics BigSheets

Text Analytics

ML Analytics *)

17

Application
c
S
(7))
)
o
£ AdaptiveMR | _ Bigindex |
3
@)
N
 — -
- =
o
Storage
GPFS-SNC *)
Data | Netezza BoardReader
S— - =
Connectors TR2EESE “SVIXML/JSONR __ SPSS |
- Flur \Web Crawler |

Interface

Management Console
(browser based)

Developing Tooling
(Eclipse Plug-Ins)

Rest API
(for Applications)

Open Source

*) future release

© 2012 IBM Corporation
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BigSheets (Many Eyes)
A visual tool for data manipulation and prototyping
* Ad-hoc analytics for LOB user
* Analyze a variety of data - unstructured and structured
o Spreadsheet metaphor for exploring/ visualizing data
 Browser-based
Andiroid e Bisciberry e HTC yame e
e N e e AN CIr0id apple
e - blackberry___
= cognition:
S USE S Qﬁs 1

18

e fr-s.t I:_|rl.=' .-17

“HEVOIC

© 2012 IBM Corporation



IBM Performance 2012

Smarter Analytics. Smarter Outcomes.

Text Analytics
Turns disparate words into measurable insights

T T

Prepare tex! Deploy to predictive
models

for analysis Extract concepts

Physically Identify positive or Reporting/Monitoring
assemble data, Part-of-speech negative sentiment, Iterative social commentary,
standardize identification, standard NLP-based classification using ~ combination w/structured
formats, address and customized analytics, define automated and data, clustering,
auto-identify extraction dictionaries, variables, macros manual techniques. associated concepts,
language, process proper noun and rules. Concept derivation & correlated concepts, auto-
punctuation and identification, concept inclusion, semantic classification of
non-grammatical categorization, networks and co- documents, sites, posts.
characters, synonyms, exclusions, occurrence rules
standardize multi-terms, regular
spelling. expressions, fuzzy-
matching
o furnature = furniture e o Tar =
« addidas = adidas s B
Do Yo P H
= ==
sderiviative securities = derivative securities e & Wi ‘....'.,.." ) T[:
SiNsUPEIEs = Msurgents s e 1. - . - -

i

sfederral reserve = federal reserve

JRTHHETE

Pre-configured text annotators ready for distribute d processing on Big Data

19 Support for native languages including double-byte © 2012 IBM Corporation



Vestas optimizes capital
Investments based on 2.5
Petabytes of information

Capabilities Utilized
Hadoop System

Results

» Model the weather to optimize placement
of turbines, maximizing power generation
and longevity.

» Reduce time required to identify placement
of turbine from weeks to hours.

» Incorporate 2.5 PB of structured and semi-
structured information flows. Data volum
expected to grow to 6 PB.
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InfoSphere Streams
Analytical platform for Big Data in-motion

Built to analyze data in motion
» Multiple concurrent input streams
» Massive scalability

Process and analyze a variety of data §V%%é%§%2a%%®%’% |

» Structured, unstructured content, video,
audio

« Advanced analytic operators Accelerators

 Application | Systems

Hadoop Stream
System Computing

ormation Integration & Governance

21 © 2012 IBM Corporation
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InfoSphere Streams
Massively Scalable Stream Analytics

Linear Scalability

= Clustered deployments — unlimited
scalability

Automated Deployment

= Automatically optimize operator
deployment across clusters

Performance Optimization Streaming Data
= JVM Sharing — minimize memory use Sources

= Fuse operators on
same cluster

= Telco client — 25 Million
messages per second

Analytics on Streaming Data

= Analytic accelerators for a
variety of data types

= Optimized for real-time performance

22

Deployments

Source Analytic Sync

Adapters Operators = Adapters
0 Yo ¥ 3y

LO L LS

k = « ~|Streams Studio IDE

= = Automated and
Optimized
Deployment

Streams Runtime

Visualization

© 2012 IBM Corporation



IBM Performance 2012

Smarter Analytics. Smarter Outcomes.

| |
K]
I
1n
llli
m
&
/
.
VS
A Y

Streams approach illustrated

tuple

—P

directory:| directory:| directory:| directory:

flename:| filename:| filename:

hlr{rmm?: height: height: height:

width: | width: | width:
' ;7 1024
! J/ data: | data: data:
| ’ P \ .

m] I ; / f
1 4
1 ’
] ’
: /
1

@< '

Search
and
Explore

23

© 2012 IBM Corporation
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Use Case Automatic Recognition of Scenes of Interest

lom Retrie

Ungrouped + Combinatior ~ Aggregatior m
| Filter results by SOURCES: NoUTUEE (13) | LIVELEAK (22) | GOOGLENEWS (17) MONTHS: UNKs
QUERIES: pAKISTAN MIL. AKISTAN ELE... (22)

CRAWLDATES: 2008-02-2... (33) | 2
Search Results

Randem

08-01-3... (22) DATES: umsiown (23)

Automatic scene recognition,

clustering, duplicate and near-
duplicate detection from image and

24 video content




University of Ontario
Institute of Technology
(UOIT) Detects Neonatal
Patient Symptoms Sooner

Capabilities Utilized

Stream Computing

Performing real-time analytics using
physiological data from neonatal babies

Continuously correlates data from medical
monitors to detect subtle changes and alert
hospital staff sooner

Early warning gives caregivers the ability to
proactively deal with complications

Results

» Helps detect life threatening conditions up
to 24 hours sooner

e Lower morbidity and improved patient care




S Dublin City Centre Increases

Bus Transportation
Performance

Capabilities Utilized

Stream Computing

Public transportation awareness solution
improves on-time performance and provides
real-time bus arrival info to riders

Continuously analyzes bus location data to
infer traffic conditions and predict arrivals

Collects, processes, and visualizes location
data of all bus vehicles

Automatically generates transportation
routes and stop locations

Results

* Monitoring 600 buses across 150 routes
* Analyzing 50 bus locations per second
« Anticipated to Increase bus ridership




TerraEchos Turns to IBM
Big Data for Low Latency
Surveillance Data Analysis

Capabilities Utilized

Stream Computing

Deployed security surveillance system to detect,
classify, locate, and track potential threats at
highly sensitive national lab

Stream computing collects and analyzes acoustic
data from fiber-optic sensor arrays

Analyzed acoustic data fed into TerraEchos
intelligence platform for threat detection,
classification, prediction & communication

Results

* Enables Terraechos solution to analyze and
classify streaming acoustic data in real-time

Provides lab & security staff with holistic view of
potential threats & non-issues

Enables a faster and more intelligent response to
any threat
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IBM Netezza
The True Data Warehouse Appliance

Simpler, Faster, More accessible
Enterprise Class Analytics

Purpose-built analytics engine
Integrated database, server and storage Visualization | | Application |  Systems
Standard interfaces &Di | Y
Low total cost of ownership

Speed: 10-100x faster than traditional system
Simplicity: Minimal administration and tuning
Scalability: Peta-scale user data capacity
Smart: High-performance advanced analytics

Data

Computing Warehouse

formation Integration & Governance

28 © 2012 IBM Corporation
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Benefits

» Decreased time to run queries from

| BARNES &-NOBLE

BOOKSELLERS
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Without a Big Data Platform You Code...

Over 100 sample applications and toolkits with industry focused
toolkits with 300+ functions and operators

Input
Event e

Handlin
)

Streams Processmg Language

Streams provides development, deployment,
and runtime, and infrastructure services

Check Application
Pointing Management

Accelerators

Toolkits

Platform optimized compilation

(=]
Performance D)
Optimization M=

“TerraEchos developers can deliver applications
45% faster due to the agility of Streams

Processing Language...”
— Alex Philip, CEO and President, TerraEchos

30 © 2012 IBM Corporation
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IBM is Committed to Innovation

IBM Resarch
Almaden
Austin
e Melbourne

| " = Sao Paulo

l (I Beijing
1” Haifa
' Delhi
Ireland
Yamato
Watson
Zurich

i « $16B+ in acquisitions since 2005

* 10,000+ technical professionals
» ~8000 dedicated consultants

» 27,000+ business partner
certifications

» 8 Analytics Solutions Centers

» 100 analytics-based research assets;
almost 300 researchers

o B
solid, ~sortech

= FueNer
Ascential

2005

* Tealeaf, Varicent Vivismo pending acquisition close

31

2012

Selected SW Acquisitions

oo VARICEN'T'

fv o e ®
vy Vivisimo
(Emptoris
B DemandTec
...Labs

/ N NETEZZA®
# ®

G CLARITYSySTEMS

Ztealeaf

unica
OPENPAGES

Sterling Commerce

Initiate”
Guardium “Watson is going to revolutionize many,

many industries and it will fundamentally

change the way we interact with computers

& machines.”

John Kelly, SVP & Head of IBM Research

© 2012 IBM Corporation
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More Information ...

ataUniversity* e

Learn from the industry’s best

LEARN DOWNLOAD RESOURCES JoBs. LEARN Hadoop

Why register?

Easy and Affordable
Learning Hadeop and other
Big Data technologies has
never been more affordable!
Many courses are FREE!

Latest industry trends E | SIgNn up now _
Aquire valuable skills and get | 4 for a chance to receive:

updated about industry's | | !
Hadoop Fundamentals latest trends right here. i ) FREEBUDJ(S
Toen SGNUP 7

" Learn from the Experts!
& e hadam A Big Data University offers
. education about Hadoop and

other technologies by the

Understanding
Big Data

Anéiﬁicé for Er{terprise Class
Hadoop and Streaming Data

St yoUrCareerion Hadoop ) I
mm w}g FHE":’SU.'JF:'JG i Learn at your Own Pace!

o when you need it and from Sti.l Mﬂde EaS !

Llearn with iands=on)| wherever you are. dy y

EXEICISES 0N A/ A6000 o

cluster > L t Testimonials ¥ go to sign up

= - = Baldzs (USA)

available transcripts allowing to execute the same commands after watching
the videos. Each command line in the transcript can be cut and pasted making
the examples easy to reproduce. There is very good support for Windows
users both on 32bitand 64bit. Everything works right out of the box as
described in the course materials. Online support on the Course Forums is
excellent, most questions were answered before even | encountered the

iss11p. The curriculiim assneiates the chanters form the ‘Gertin Started with

|

oop for er

ability

bigdatauniversity.com/

Get a quick Hadoop primer

about us leaal contact bua reoorts

CHRIS EA DIRK DER =
TOM DEUTSC GEORGE LAPIS

Free download available
IBM InfoSphere Biginsights Basic Edition

PAUL ZIKOPOULOS

= Download it taday

iIbm.com/software/data/bigdata/

ibm.com/software/data/infosphere/biginsights youtube.com/user/ibmbigdata

ibm.com/software/data/infosphere/streams _
© 2012 IBM Corporation
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Questions & Answers

Dipl.Ing. IBM Austria
Wolfgang Nimfuhr Obere Donaustrasse 95
A1020 Vienna

Information Agenda
Executive Consultant

Big Data Tiger Team

IBM Software Group Europe

Tel +43-664-618-5389
wolfgang.nimfuehr @at.ibm.com

33 © 2012 IBM Corporation
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Legal Disclaimer

© IBM Corporation 2012. All Rights Reserved.

The information contained in this publication is provided for informational purposes only. While efforts were made to verify the

completeness and accuracy of the information contained in this publication, it is provided AS IS without warranty of any
kind, express or implied. In addition, this information is based on IBM’s current product plans and strategy, which are
subject to change by IBM without notice. IBM shall not be responsible for any damages arising out of the use of, or
otherwise related to, this publication or any other materials. Nothing contained in this publication is intended to, nor shall
have the effect of, creating any warranties or representations from IBM or its suppliers or licensors, or altering the terms
and conditions of the applicable license agreement governing the use of IBM software.

References in this presentation to IBM products, programs, or services do not imply that they will be available in all countries in

which IBM operates. Product release dates and/or capabilities referenced in this presentation may change at any time at
IBM’s sole discretion based on market opportunities or other factors, and are not intended to be a commitment to future
product or feature availability in any way. Nothing contained in these materials is intended to, nor shall have the effect of,
stating or implying that any activities undertaken by you will result in any specific sales, revenue growth or other results.

Information regarding potential future products is intended to outline our general product direction and it should not be relied on
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in making a purchasing decision. The information mentioned regarding potential future products is not a commitment,
promise, or legal obligation to deliver any material, code or functionality. Information about potential future products may
not be incorporated into any contract. The development, release, and timing of any future features or functionality

described for our products remains at our sole discretion. © 2012 IBM Corporation
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