WHAT IS BIG DATA?

David Bechtold




© 0 N A W E

e e el el
o~ D FE O

Agenda

Introduction

What is Big Data”?

Big Data ¢ a perspective

Characteristic of Big Data ¢ Three Vs

A Fourth V..?

9El YLI SaxX

How did we get here?... A historical look back

LYGSNBadgdgAy3a C!'/ ¢a loz2dzi . A3 5 al
Big Data and the Analysis of that data (Analytics) in Industry

A3 5101 NRAT]AX L A& y20 ySOS:
A3 5FaF FYR _h! X LG A& y2ia KIFNF
Big Data benefits ¢ spawning new careers

lyEFfteidAaoOas [/ 23ayAGAQGS [/ 2YLziAy3IX

. Video examples
.52 @2dz FSSt GKS STFFSOGa 2F LyTF2N



David Bechtold

David holds a BSEE degree from RIT
(Rochester NY) and an MSCS degree

from Marist College (Poughkeepsie NY).

Background in Electrical Engineering
and Software Development then to
Client Technical Architect (Solution
Architecture). Been in the Enterprise
Data Management Field for the past 20
years.

Tenure with IBM: 1989-1997;2008-Present
Tenure with StorageTek: 1998-2000
Tenure with Veritas Software:  2000-2006
Tenure with Hewlett-Packard: 2007-2008

Home Products & services Support & downloads My account

DEEP BLUE game 6: May 11 @ 2:00PM EDT | 19:00PM GMT  kasparov 2.5 deep blue 3.5

« IBM Research Home
Deep Blue
Overview/Home

- Event Coverage
- Match News

- Main Stories

The Match A il , R —
The Players y

" ¥ \ s

RN, S \2 .
Sl ¢ With'a'dfamatic victory in Game 6, g T
THis Comminy b Deep Blue won it5 six-game rematch "= )

_ . with Champion Garry Kasparov © S

Currently an IBM Client Technical Architect covering New
England based and large International Accounts.
Experienced with Cloud, Big Data, Flash, Storage
Virtualization and Performance Optimization, Elastic
Storage as well as High Availability and Disaster Recovery
Solutions.



What is BIG DATA?

a. A3 5FdF Aa aAYAfLINI G2 avrtt RFEGES
a5FaGF _2F I @GSNB _fFNHS &aAi Sz GeLAOlf
YFEYF3SYSyid LINBaSyid airAayaAFAOLyG 23
a ! y-entofgdassing term for any collection of data sets so large and

complex that it becomes difficult to process using on-hand data o
YFEYF3SYSyd G22fa 2N OGN RAGAZ2Y I E RI(
a5FGFrasSia oK2aS aAl S Aad o0Se2yR (KS
uz2 OF LWudzNBx2 auz2NbzZ YIyYylI3IsSZ YR Iyl ft
G¢KS 0StAST GKIO OKS Y2NB RFEGl &2dz
NAAS Fdzi2YFOGAOFffte FNRBY GKS L2t 27
G! ySé | G0A G dzR Sprofite goverdeieit 36Scied Sid > Yy 2 Y
individuals that combining data from multiple sources could lead to better
RSOAAA2Z2Y ade



What is BIG DATA?

A Every day, we create 2.5 quintillion bytes of data T so
much that 90% of the data in the world today has been
created in the last two years alone.

A This data comes from everywhere:
I sensors used to gather climate information,
| posts to social media sites,
I digital pictures and videos,
| purchase transaction records,
I cell phone GPS signals to name a few.
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BIG DATA spans three dimensions:
Volume, Velocity and Variety

A Volume(size): Enterprises are awash with ever-growing data of all types, easily
amassing terabytest even petabytest of information.

I Turn 12 terabytes of Tweets created each day into improved product sentiment analysis
I Convert 350 billion annual meter readings to better predict power consumption

A Velocity (SpEEd): Sometimes 2 minutes is too late. For time-sensitive processes

such as catching fraud, big data must be used as it streams into your enterprise in order to
maximize its value.

I Scrutinize 5 million trade events created each day to identify potential fraud
I Analyze 500 million daily call detail records in real-time to predict customer churn faster

A Va riety (SOU rces): Big data is any type of data - structured and unstructured data

such as text, sensor data, audio, video, click streams, log files and more. New insights are
found when analyzing these data types together.

i a2YyAU2NI mnnQa 2F A0S OARS2 FSSRa FTNZ
I Exploit the 80% data growth in images, video and documents to improve customer
satisfaction
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DURING THE FIRST DAY OF A
BABY'S LIFE. THE AMOUNT
OF DATA GENERATED BY
HUMANITY IS EQUIVALENT TO
70 TIMES THE INFORMATION
CONTAINED IN THE LIBRARY
OF CONGRESS.
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DATA TRANSPARENCY,
AMPLIFIED BY TWITTER AND
FACEBOOK, HAS LED TO MASS
MOVEMENTS ON A SCALE

.~ NEVER SEEN BEFORE.
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What happens when you search Google?

WHAT HAPPENS
WHEN YOU GOOGLE?

Like most search engines. The query is sent to 1
Google is continually “crawling” million index servers.
through the web, cataloging and H r

storing billions of pages. When e

you search for something, the in a book: they

system calls up these cached indicate which

pages so that it can respond pages contain Snippets are generated
to you quickly. the words that to describe each search
match your result
query and B

where those @ ... which are then
o You enter a query. gt?ggg f'; ethe l I retumed to you.
LY

Y.
o 1 document
<\ servers.

&

The query travels to
document servers that
retrieve the stored pages.

It goes to
the Google I l I I I I e

web server ... : process
Using PageRank software takes

{(named after Larry Page), about half
Ithe systemn measures the a second.
importance of a page by
solving an equation of more
than 500 million variables
and 2 billion terms. It
then displays a ranking of
the best-known and most-
# visited pages. Since these

4 pages have the most

netwark complete information on the

of more given subject, they are the

than 3 million ones you're likely to want.

computers linked

together and connected

to the Internet.
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MCDONALD'S
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BY COUNTRY
2003
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$4.1 BILLION IN SALES
$4.3 BILLION IN SALES
$8 BILLION IN SALES

$5.2 BILUON IN SALES

$41 BILLION IN SALES

e .

THE FR|ESTHAT BIND US

Probably the single most visible symbol of American influence
worldwide, McDonald's has over 31,000 restaurants in 118
countries, employing more than 1.5 million people. Despite its
13,000 restaurants in the USA, McDonald's is slipping at home.
Its customer satisfaction is worse than any other fast food
chain, and ranks lower than all major airlines and the IRS,
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$11.3 BILUON IN SALES
$9.4 BILLION IN SALES
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The BIG DATA landscape

Big Data Landscape
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The rise of communication over time
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Data generation & communication over time







Data generation & communication over time




Data generation & communication over time

amazonkindle

ENCYCLOPAEDIA

About 16 oz on an iPad

Brit annic a® About 128 Ibs in hard copy text books



Driving Data Generation ¢ Example:

World

Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected Rere e G e
Devices 500 Million 12.5 Billion 25 Billion 50 Billion
connected
Connected devices
Devices 0.08 than 1.84 3.47 6.58
Per Person people
< 1 2 'l | N
2003 2010 2015 2020
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How is Big Data different?

x Structured

A Most traditional data sources

X Semi-structured
A Many sources of big data

x Unstructured
A Video data, audio data

Real-time

< Data Velocity -

Batch

Credit & Market Risk in Banks

Fraud Detection (Credit Card) & Financial Crimes (AML) in Banks

(including Social Network Analysis)

Event-based Marketing in Financial Services and Telecoms
e ————

Markdown Optimization in Retail
“
Claims and Tax Fraud in Public Sector |

N
p -dl 4 i -. - & . = -
Méir::é}igtri‘é: in Social Media
Aerospace Sentiment Analysis J

— ~—y
Demand Forecasting Disease Analysis J

in Manufacturing on Electronic Health

Records

1
Traditional Data e Video Surveillance/
Warehousing TextMining J Analysis

Structured Semi-structured Unstructured



Big Data is not about the size of the data,
| t 0s a bvaluetwithimtlee data.
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Big Data (> Volume, Variety, Velocity = Value!
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WWW Wipro.com
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Big Data is data that is too large,
complex and ((I!ynamic or any
conventional data tools to capture,
store, manage and analyze.

The right use of Big Data allows
analysts to spot trends and gives
niche insights that help create
value and innovation much faster
than conventional methods.

57.6% OF ORGANIZATIONS
SURVEYED SAY THAT BIG
DATA IS A CHALLENGE

72.7% CONSIDER
DRIVING OPERATIONAL
EFFICIENCIES TO BE THE
BIGGEST BENEFIT OF A
BIG DATA STRATEGY

50% SAY THAT BIG DATA
HELPS IN BETTER MEETING
CONSUMER DEMAND AND
FACILITATING GROWTH

The “three V's”, i.e the Volume, Variety and Velocity
of the data coming in is what creates the challenge.
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Businesses & Industry are Embracing Big Data

Retail

* CRM — Customer Scoring

» Store Siting and Layout

* Fraud Detection / Prevention
* Supply Chain Optimization

Financial Services

» Algorithmic Trading
* Risk Analysis

* Fraud Detection

* Portfolio Analysis

Manufacturing

* Product Research

* Engineering Analytics

* Process & Quality Analysis
* Distribution Optimization

i Government

* Market Governance
* Counter-Terrorism
* Econometrics

* Health Informatics

_-I".-i

I|_..

H!

Advertising & Public Relations

* Demand Signaling

* Ad Targeting

= Sentiment Analysis

* Customer Acquisition

Media & Telecommunications

* Network Optimization
* Customer Scoring

* Churn Prevention

* Fraud Prevention

Energy

* Smart Grid
* Exploration

Healthcare & Life Sciences

* Pharmaco-Genomics

* Bio-Informatics

* Pharmaceutical Research

* Clinical Qutcomes Research



Practical Examples of how big data is
used today to deliver real value

Improving Security and Law Enforcement:
Security services use big data analytics to foil
terrorist plots and detect cyber attacks. Police
forces use big data tools to catch criminals
and even predict criminal activity and credit
card companies use big data analytics it to
detect fraudulent transactions.

Improving Sports Performance: Most elite sports have now
embraced big data analytics. Many use video analytics to
track the performance of every player in a football or baseball
game, sensor technology is built into sports equipment such
as basket balls or golf clubs, and many elite sports teams
track athletes outside of the sporting environment i using
smart technology to track nutrition and sleep, as well as social
media conversations to monitor emotional wellbeing.

© 2014 Advanced Performance Institute, BWMC Ltd. All rights reserved.



Your Turn:
Volume, Variety, Velocity
What is the Value of this data?
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Volume, Variety, Velocity

What is the Value of this data?
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Do you have a healthy relationship with your smart phone?
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Do you have a healthy relationship with your smart phone?

Social Media on Your Phone Is worse than Cannahis and
Alcohol for driving.

Using a smorrphone FOf
social networking Caonnabis Legal I'mit alcohal

o s

Drivers using a
mobile phone are Q:
R R
more likely to crash | ! ™

Every addifional in distracted driving

mobile phone subscriptions g = fotalifics



Do you have a healthy relationship with your smart phone?
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v social networks.

45%

of people feel worried
or uncomfortable when
not able to access their

o/
60%
of people feel the need

to switch off their
phones to have a break

66%

of people have difficulty |
sleeping affer using ;
social mecia

25%

of people have

relationship d ficulties
because of confrentafional /
online kenaviour ;

A study has found thot turning off mobile phones and aveiding the infernet can leave pecpls

suffering from symptoms similar to those seen in drug addicts trying fo go 'cold turkey



Data Exhaust ¢ What about your history?

\
\

EACH OF US NOW LEAVES A
TRAIL OF DIGITAL EXHAUST.
AN INFINITE STREAM OF
PHONE RECORDS, TEXTS.
BROWSER HISTORIES.

GPS DATA. AND OTHER
INFORMATION. THAT WILL
LIVE ON FOREVER.




What does your Social Profile say about you?

PRIVACY ATOMIC BOMB
Your Soci al profil eé

i o 2 il
Employers are watching: what does your social media profile say about you?

In addition to all the historic data analysts have at their disposal, social media is offering recruiters a rich new vein of real-time
data.

Our blogs, websites, Twitter rants and LinkedIn profiles reveal as much - if not more - about us than a semi-fictionalized resume.
The days of keeping your personal and professional profiles separate are over

Social media is a great platform for individuals to demonstrate their expertise, experience and enthusiasm for their field of
specialism.

However, candidates need to be conscious of the online reputation they are building and the data trail they are leaving behind

A growing number of tech companies are offering tools that can sift through masses of social media data and spot patterns of
behavior and sentiment.

It's all about reputation. If people can't manage their own reputations, how are they going to protect the reputations of
their future employers?



Does your job success depend more on data than
your resume?

THINKSTOCK

Nearly half of new recruits turn out to be duds within 18 months, according to a recent study, while two-thirds of
hiring managers admit they've often chosen the wrong people

The main reason for failure is not because applicants didn't have the requisite skills, but because their
personalities clashed with the company's culture

Employers are now resorting to big data analytics and other new methods to help make the fraught process of
hiring and firing more scientific and effective

For job hunters, this means success is now as much to do with your online data trail as your finely crafted
resume




Game for a job?

Recruitment technology firm Electronic Insight doesn't even bother to
look at your skills and experience when analyzing resumes

Balloon Brigade Companies such as Silicon Valley start-up Knack are even developing

Fill colorful water games as a way of assessing the suitability of job candidates.
baloons with water and

lob them onto alegion  \yhile applicants play an online game designed to reveal their

o fonyiops personality, emotional maturity and problem-solving skills, hundreds of
pieces of information are being collected in the background and analyzed

Wasabi Waiter by data scientists.

Run an upscale sushi

bar and serve your Gamificationi s definitely coming iIiné as

customers the best taker or innovator and they appe

Crazy Maze

Play Crazy Maze and

try to find your way

through mind-boggling

maze!

S & HUMAN BODY CONTROLLER
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New Talent is needed to address
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A new breed of people:
Data scientists
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NFL ¢ Analytics at work
https://www.youtube.com/watch?v=AbYW1kPfnvs&list=PLUbRx39vvOvhCl4deCOJhhYQ3cdp8qoc9

(7:55 ¢ 18:00)
https://www.youtube.com/watch?v=AbYW1kPfnvs&list=PLUbRx39vvOvhCl4deCOJhhYQ3cdp8qoc9#t=475

Cognitive Computing / Analytics ¢ Watson
https://www.youtube.com/watch?v=Y cqBPO8yuA
https://www.youtube.com/watch?v=np1sJ08Q7Iw

IBM History 100 x 100

https://www.youtube.com/watch?v=39jtNUGgmd4 THRIVING IN THE BIG DATAERA ]

VOLUME
VARIETY

N VELOCITY

£ VALUE §



https://www.youtube.com/watch?v=AbYW1kPfnvs&list=PLUbRx39vvOvhCl4deCOJhhYQ3cdp8qoc9
https://www.youtube.com/watch?v=AbYW1kPfnvs&list=PLUbRx39vvOvhCl4deCOJhhYQ3cdp8qoc9
https://www.youtube.com/watch?v=Y_cqBP08yuA
https://www.youtube.com/watch?v=np1sJ08Q7lw
https://www.youtube.com/watch?v=39jtNUGgmd4

Thank You.

S— <G
Vo /T : >
4 m f Unstructured o
& o 1Y A
G Big VW¥ 1<
Structured ) at - ; Streaming Data
\ : \_/

Zettahytes Terahytes ~_ 4
v -




