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From Information to Foresight:

Getting Beyond the Bits
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Data sources are growing, and new sources are emerging

2 Billion Internet
users by 2011

http/ / Wi Twitter processes
‘V & 7 terabytes of
? data every day

World Data Centre for Climate
= 220 Terabytes of Web data
= 9 Petabytes of additional data

New Sources of
Information .:E Facebook
: -~ processes
S P 10 terabytes of data
every day
R\ 4.6 Billon
” Mobile Phones
World Wide

RS

74 Terabytes

UK Land Registry -
Largest known transaction
processing DB

UPS supports largest
known peak database
workload of 1.7 Billion
SQL statements per hour

Traditional Sources of
Information

2 Sources: Guardian, IDC, IBM © 2011 IBM Corporation



The Challenge: Bring together large volumes of diverse data to find

new insights

Multi-channel customer
sentiment and experience
analysis

Detect life-threatening
conditions at hospitals in
time to intervene

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

)
-

Make risk decisions based on
real-time transactional data

Identify criminals and threats
from disparate video, audio,
and data feeds
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Data analytics in the enterprise means grappling with increasingly
complex data and sophisticated analytics — faster than ever

Online ‘-

Transaction
Processing
System

—_—

S
[y

Embedded

Analics 1
M ClickSteam, CRM l !
M Claim data (text, picture, l 3383822255
video) “"‘"-H,,_‘__ N i v
M Call data records _ . : ;
M Location Tracking (GPS), — Contlnu'o e arrl\{al ! hlgh. =
B iPhone, Vehicle Use Data, Semi-Un-struc{t_;’_,_ V?Iume |nformat|on (evolving, -
M $ Trans tracking (Across B highly vananjc) o~ :
borders & IP proviceieh (struct-/semi--/un-structured .
gﬁ%’,’ ;_5:;‘5 1 — o ‘ Scorecards
— T Auto/Cross V' " e
Billi bile % ‘
illions of mobile ot ) Correlation
\—5 # -‘i. . 3
Feeds: s g’ Analytics,
M Census Bureau L8 Predictive Analytics
Data / L \
M Market Data, § / _ ( Deep & Wide
7] ' Analytics

Weather Data
M Sensors data -

Social Media — for
web buzz, reputation analysis,
behavior analytics, intent, ...

Fine grained — individual
product and customer at
a time and place

100’s TBs,
etaByte

|
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Preparing data for analysis itself requires analytics

Q: “How exposed am |
to my borrowers?”
Midas Flow

Crawl |—> Extract |—> Resolve |—> Map & |_> Temporal
Fuse

Analysis

job changes

bankruptcies,

borrower, merger/acquisitions

lender

employment, director, officer
Company

insider, 5% owner, 10% owner m

holdings,
transactions

subsidiaries, insider, .
5%, 10% owner, Issuer
banking subsidiaries

holdings,
transactions

Security
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Preparing data for analysis itself requires analytics

Q: “How exposed am |
to my borrowers?”

e EEEEEEEEEmm——_——— | ikl |

i Midas Flow

Search Ul

]

Reports

Fuse Analysis

Crawl |—> Extract |—> Resolve Map & Temporal

Annual Report Loan Agreement

FORM 10K

Citigroup Inc.

nsider Transaction

e
FoRUA UNITED STATES SECURTE MDEXCHAVGE COMISSON Lo

L
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twitter ¥

Metadata : Screen name : @tracyguida
Location: Tampa, Fi
R et ettty Name: Tracy Guida
| Tracy Guida | IsParent: true
! @tracyguida Tampa I |:| |:| Gender: female
: just a Nor-Cal gal trying to fall in : Relationships:
|

love with Florida <@thelorenski, acquaintance >

<@SparklingLala, acquaintance>
<@smileycookie, network>

Interests: sports: (Yoga, running, Steelers), food:(
H|:| Burger21)
Messages :
so blessed to have a son that loves
school!
Thanks for being a loyal fan,
Tracy! :)
| great! I

thanks again for coming in last
night, looking forward to Yoga
Sunday

will be there Nov 10-15 for
a conference, will keep in
touch

Iam
coming to SJ in Jan, be warned :

Sore after my run this
morning

absolutely! I am the biggest Steelers fan
living in Tampa. Going to share these cookies with fellow
Steelers fans. :)
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boardreader’

Profile Name: “"Champagne GirI"< No valid

I name, no

location
= C S www.myothercitybythebay.comy 2011073 L/bubbas-buffzio-chicken- 57 | W

I Timally got the chance

woerr Sfp recenrly and it 1S &%en berter rthan
ng happens for a reason, and this past

Limagined. I'v

£ bAnt Vicited L8]

Pindherry Coming to Citrus Park | My ...

SPHASTR, """ ['Reference
to twitter

screen

«

gl AlQust 1ioh,
Same local

ID across

posts:
"110333753"

Finkberry fun? Binkherry is 1o

| hope 10 see you tomarrow! | will be dreaming of swirly goodness tonsght!

maonth was 2 pe ampla. T rs 2go; | W ited by my friend and PR gury, =
Siana Brennick nf[ @ Pirkberry Comeg R Citns Pack | My Other City By Tae By - Mzl Firedzes: EM Fdhbion [HEREET e
Vet unl File Ecst View Hesory  Baokmarks: Toos Help
dal P g - =
i K* - fot hbtpr f sy nthercitdnthebarceend B or - M- oo 2 ||

Screen name : @tracyguida
Location:
Name: Tracy Guida
IsParent: true
Gender: female
Relationships:

Tampa, Fi

<@thelorenski, acquaintance >
<@SparklingLala, acquaintance>
<@smileycookie, network>

Interests: sports: (Yoga, running, Steelers), food:(
Burger21)

<~ Global Profile:

Screen name : @tracyguida

Location: Tampa, Fi

Name: Tracy Guida

IsParent: true

Gender: female

Relationship:
<@thelorenski, acquaintance >
<@SparklingLala, acquaintance>
<@smileycookie, network>
<Siena Brennick, friend>

Interests: sports: (Yoga, running, Steelers), food:(

Burger21, Pinkberry, wine,

Bubba’s Buffalo Chicken Dip)

Blogs: Source: myohercitybythebay.com, Text ="....
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Such analytics require a rich platform with design and runtime tools

Machine
High Level Query
(Jaql)

Learning Analytics
(System Libraries
ML)
Adaptive Map Reduce

Enterprise Scale File System (GPFS-SNC)

Innovation above, underneath, in and around Hadoop

© 2011 IBM Corporation



Maximum insight requires combining deep and reactive analytics

Exa 7

‘Deep Analy;

Peta edictions

Directly integrating Reactive
and Deep Analytics enables
feedback-driven insight
optimization

Tera -

Data Scale

Giga

onal Data
se and
elligence ions

Integration Roac

| | I | | |
yr mo wk day hr

min sec ms
Occasional ‘ Frequent ‘ Real-time
Decision Frequency

Mega -

Kilo

us
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Actionable Value

How can we achieve the best outcome

Stochastic Optimization including the effects of variability? .
Prescriptive

Optimization / \ How can we achieve the best outcome?

Predictive modeling/ \What will happen next if ?

/™l

Forecasting / What if these trends continue? o
Predictive

Simulatio/ / What could happen.... ?

AIert/ / What actions are needed?

9//ery/drill down / What exactly is the problem?

Ad hoc reporting/ How many, how often, where? Descriptive

Standard Re/éting What happened?

Degree of Complexity
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Today’s challenges require integration of models and analytics

SPLASH: Smarter Planet
Platform for Analysis and
Simulation of Health

conomics

Mashup BMI estimation

I

|

\  model

I

Access to Store Transport- 4 Eating & A City
Physical Location ation Exercise Incentive
activities Model model Model model
Queuing Optimiz- Time Agent

\ ation ) series \_ based ) Formula

I

I

Identify previously unclear
connections between parts of
complex healthcare systems

© 2011 IBM Corporation



Combining analytics is easier with the help of a compiler

= Ease of use

Calaiste
PE Ratic
b
E
Moving Average
)_pi{‘ crEmien

e
24N

= Shorter Time to
Deployment

= Reusable Software
Components
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explore

Try Our Featured Visualizations!

participate
learn more

contact

Featured Data Sets:

The best way to see your data,
ask questions, and share your discoveries.
Harness the collective intelligence of the

m a ny eyes net for insight and analysis.

for shared visualization and discovery

http://www.many-eyes.com

Logged in as Mat

Many Bills

is a Visualization of
- iE ®
Search Bills Your Congressperson
Samch o dtabase of bits for 5 set of s o shote Mazsachuset 2]

worts of prumses

Sen. Scott Brown
[Pig

Recent Searches

@

Featured Collections:

A collgction is a set of one or more bills, that s saved as & ‘
Wt with 2 tithe anc descnpbon. Maks your own collecsion

@t share it wih othecs!

Browse CoBections | My Bill Tray | Signin | Help | Biog | Search " Search b o) (G

Browss our Search our
Coloctions corps of
of Bisg b

Sae Congress Take o
iz Cuiick Tour
Aoty

Recently Added Bills

T L]

Amsncan Housing Bili 424

All bils currently impactng
the resicentsl rasl estats »
Indlugtry.

http://manybills.us
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» Enable solution of real-world problems

* Drive new breakthroughs across stack Research Centers

 Leverage unique IBM (Research) capabilities

Commerclal
Partners IBM
X"

» World-class platform for data-intensive research Research

Government 1\ Academia

2 TO s o pPata, Ana . DAE Agencies

People: Global Research Expertise ") Healthcare

Software: IBM Products & Research Assets ‘-) Energy

Data: At rest, in motion, structured and unstructured

Infrastructure: Massive Compute, Storage & Network
x\‘
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= Better collection of data affords many opportunities
— To do better science
— To improve our world
— To make more money ©

» To benefit, we need to do more than collect data!
— Data preparation is a challenging problem
— Tooling and runtimes are both important
— Model integration is a key emerging challenge
— Supporting collaboration and understanding both data and analysis is essential

= One of the key challenges for gaining insight is “integrating” and enabling people

» The Institute for Massive Data, Analytics and Modeling offers exciting possibilities
— For computer scientists: drive new innovation in information management & mining
— For domain researchers: leverage data for new discoveries in that field
— For the world: new techniques to solve big problems
— Through bringing together data, technology and people with diverse skills
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