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Goals of the GTO

Early identification of significant
technology trends:

— Forward Looking (3 - 10 years out)

— High impact technologies and game
changing products & services

— Disruptive changes to business / threshold
crossings

— High potential to create new businesses

Work to understand how technology
influences clients, businesses and

industries

Deepen our understanding of how
information technologies will evolve
and how they might be exploited in the
next five to ten years

The GTO has a direct impact on IBM’s business and technical strategies
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Resilient & intelligent technologies — including software
platforms - will capture high-fidelity trusted information from
the real world
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Real-time is a defining attribute for Smarter Planet solutions

Real-time, or progress toward real-time, is key to smart IT

“Smart computing adds to existing “Operational technologies include  “Sophisticated analytics can substantially improve decision making... Such
technologies new capabilities of real- event-driven and frequently real- analytics have applications... to retailers that can use algorithms to
time situational awareness and time software applications for optimize decision processes such as pricing in response to real-time in-
automated analysis.” devices with embedded software.” store and online sales.”
— Forrester — Gartner — McKinsey

Real-time will be a competitive differentiator for smart solutions in the 4" era

Companies with offers that do not operate More and more companies have real-
in real-time will lose business time offerings
Optimization decision timing
X v X

Real-time is a key driver of the 4t era

The gathering, analyzing and optimal decision must all occur in real-time for Smart solution
to work

Traffic Advanced flood Deep QA systems
prediction in he'a_lthgqre

-
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Human-assisted data capture will deliver situational intelligence
& abilities for real-time interactions at the edge

", RAEN .
= Deploying smart sensors in e ) -

public infrastructure and
transportation for resiliency
and daily monitoring

» Personal sensors to detect
and alert on personal
sensitivities or private
emergency situations

Emergency responses

= Use texting, IM, Twitter,
blogs, maps mashup

Google Maps and Twitter are
essential information resource
for California fires

Smarter Community

Ewitker

(NpPT——

o

oty Real-time Web & live
streaming mashup

AirSage’s Transportation
Monitoring System @ Salt Lake
City, US (Partner with Sprint)

u L
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Real-time Web -- enabling ambient awareness & situational
intelligence -- has become a catalyst for smart interactions
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Examples of real-time Web for smart interactions
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Solutions increasingly will leverage interconnected and
interdependent models to represent the physical environment,
business & IT, and individuals & communities

Trend
Increasing standardization and Business & IT World Behavioral marketing
= Business Models
) » Decision Models )
Opportunity » Business Process, and Opportunity
Fusing multiple world models Data Models Orchestrating interdependent
To extract insight L EmEEl i EeEE models, information,

processes, decisions, actions

@

Human World Models Physical World

Individuals and Communities Q Q (Physical Reality)
(Social-economic Reality) e
= Scientific models

Trend » Social network models = Earth system models Trend
Higher fldellty = Economic models = Geospatial models Increas.lngly rich
capture wnh = Behavior models = Physics models .modellng, and
human assist instrumentation

Disease spread Opportunity Catastrophe

Earth resource mgmt. Capturi o e .
Community resiliency apturing and using dynamic,

intelligent interactions

planning Smart grid

Analyzing and managing these interconnected and interdependent models creates differentiating
business value for companies
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Global Technology Outlook 2011

Internet of Things
Smarter Natural R — . .y
Planet atural Resources Transformation an anagement

: Petascale Analytics, Appliances & Ecosystem
Analytics ; - ; ;
Socially Synergistic Enterprise Solutions

Workload-
Optimized
Systems

Services
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There is an explosion in data and real world events, multiple
world are converging and new technology abounds

, I/ 2 Billion Internet
http- WW users by 2011
1.3 Billion RFID tags in 2005 ‘v

30 Billion RFID

t by 2010
9 4.6 Billon

Mobile
g%\, Phones
%’ World Wide

Capital market
data volumes grew

1,750%, 2003-06

Twitter process

7 terabytes of
data every day

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

Facebook process

@ 10 terabytes of
data every day
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Internet of Things

Water Management Food Safety

=
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Pulling it All Together: The Technology Frontiers

p-
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Hypothesis for a New Moore’s Law for the XXI Century:

The Cost of Acquisition of a New Unit of Data will Fall Exponentially

Frontier of New
Realized Gains: Value Creation Corollary

Technol
Ecnarﬁeggy m = We are at the dawn of the instrumentation
of the world

» As the affordability improves, people will
instrument the world through their purchases

Punch Cards

S'h/ Keyboards

Cost of "A;b" Future Technology Enablers
Acquiring a S
Valuable New
Unit of Data
SW + Moore’s Law + Wireless +
Miniaturization & Nanotechnology
Sensory Q

Devices % & Bio-electronic Devices

Embedded

Manual-Entry Semi-Automatic Automatic
Information Human Assisted Sensor-Based
Acquisition Information Acquisition Information Acquisition
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Biology and Technology

The life cycle of a paradigm:

= Slow growth, rapid growth, leveling off

New paradigms replace old ones

Order and complexity increase

of design information

Each stage provides more powerful tools for the next

Great deal of complexity from small amounts
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Biology

Technology

Chaotic
Environments

Mixing and matching
genes

Variable market
conditions

Internet connecting

Tipping Point Multicellular organisms computers and people

Order and Thoughts and problems
: Genome to Humans

complexity to computers

16

R. Kurzweil ’

Probabilistic Fractals
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The Evolution of Thinking Machines The New IT Frontier

A

“Within ten years a digital

: ' Learnin
computer will be the world's Systelmgs

chess champion” 1958,
H. A. Simon and Allen Newell

-‘\' \ = /
Deep Blue
(1997)

Computer Intelligence

K

System/360
1 (1964)
b 1
ENIAC
Abacus Antikythera Napier’s rods Counting I (Circa 1945)
(Circa 3500 BC)  Astronomical (Circa 1600) Machine 'L ,
Computer (ca 87 BC) (o1 (or= T - 7721 )
Time
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Today’s Systems — The Calculating Paradigm

C
The Calculating _
Paradigm Structured Data and Text .

Archives

Algorithms and Applications
Static programming

People Hypothesize,
Determine “what it means”,
Run other applications...

18 © 2012 IBM Corporatith



Future Systems — The Learning Paradigm

A 4

=

(Natural Interfaces) )

Active Learning g

g

Verification Engines
(e.g. Simulations)

&
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Society Nature Institutions Archives

@

Training and Learning Engines

|

To Build Models and Define Insight Policy Engine
Business, Legal

U and Ethical Rules

Hypothesis Engines

A

To Understand and Plan Actions

v

Outcome Engine
Actuation and Validation
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Learning Systems Will Impact Key Sectors of the Economy

Financial Medical

=
=
==
= |
==
=T}
=
-]

Fraud Prevention Revenue Maximization Enhanced Wellness

General Business Security

Product Design, Launch and v
Time to Revenue & Profit Optimization Better Security in a More Complex World

20 © 2012 IBM Corporatidt



Financial Scenario: Fraud Prevention System

Active 1B transactions/yr Training and Learning Engines Policy Engine
L . E:> 1: 5,000 fraud Learning Algorithms Business, Legal
earning (e.g. Neural Networks) learn fraud patterns and Ethical Rules

g 2 g

Verificati Hypothesis Engines
<:| e <:> Hypothesizes collusion networks. Dynamically assigns risk profiles for each customer

Engines and transaction.

Outcome Engine
Allow or block transaction. < 5ms to close loop ! If fraud, actuation may include acquiring video or picture
of person at ATM during transaction along with timestamp, for example, to catch fraudsters.

21 © 2012 IBM Corporatidh



Retail Store Scenario: Revenue Maximization System

J
Training and Learning Engines . .
Active Detects correlations between purchases and: Time of Day, P°|'9Y Engme
Learning Promotions, Store Ambiance, Location and Training of Crew, Prices, Business, Legal -
Placement, Customer Behavior... and Ethical Rules

$ Xy );

Verification Engines Hypothesis Engines _
<::| Customer Behavior Formulates and designs experiments to uncover causality;

Price Elasticity Models Leverages simulation engine to lower risks prior to in-store experimentation.

v

Outcome Engine a8
Sl

Progresses from targeted experimentation to full deployment of system recommendations \ﬁ‘ -
as confidence in outcomes is demonstrated. Objective is a high-degree of automation :
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Global Technology Outlook 2012
Uncertain data and analytics are major themes

Systems of People

Uncertain
Data
at he Future Watson
Scale
ODutcome Based Business
Future
of Resilient Business and Services
Analytics
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Managing Uncertain Data at Scale

Trend: Most of the
world’s analyzed data
will be uncertain

Opportunity:
Business leadership
using Big Data
Analytics

Challenge: Taking
Big Data Analytics
into an uncertain
world

By 2015, 80% of the world’s data will be uncertain
Uncertain data management requires new techniques

These techniques are necessary for real-world Big Data Analytics

Robust, business-aware uncertain data management
Use analytics over uncertain web, sensor, and human-generated data

Enable good business decisions by understanding analysis confidence

» Analysis of text is highly nuanced; sensor-based data is imprecise

= Timely business decisions require efficient large-scale analytics
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The fourth dimension of Big Data: Veracity — handling data in doubt

.

Data at Rest

Terabytes to exabytes
of existing data to
process

J

.

Data in Motion

Streaming data,
milliseconds to
seconds to respond

°
o‘
o ® o
O @
0o ® o

Data in Many
Forms
Structured,

unstructured, text,
multimedia

Data in Doubt

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

* Truthfulness, accuracy or precision, correctness
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Uncertainty arises from many sources

Process Uncertainty
Processes contain

‘randomness”
4 N\
/\é' -
el LOs Angeles z
\/-
Uncertain travel times
_ J
e B
Semiconductor yield
\ Y,

Data Uncertainty

Data input is uncertain

Model Uncertainty

All modeling is approximate

s N p
Q@ ==) ) 4

Intended === Actual

Spelling Text Entry Spelling 10}
N Y, dee X
( b " e

/i fitting a curve to data

L GPS Uncertainty g
e N

E E;MI' : 29499

Testimony {Paris Airport}
Ambiguity

J
N\

N

-

Contaminated?

{John Smith, Dallas}
{John Smith, Kansas}

@

Rumors Conflicting Data y

MODEL GUIDANCE

Forecasting a hurricane

(www.noaa.gov)
- J
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By 2015, 80% of all available data will be uncertain

Global Data Volume in Exabytes
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Aggregate Uncertainty %

2005

By 2015 the number of networked devices will
be double the entire global population. All
sensor data has uncertainty.

The total number of social media
accounts exceeds the entire global
population. This data is highly uncertain
in both its expression and content.

Data quality solutions exist for
enterprise data like customer,
product, and address data, but
this is only a fraction of the
total enterprise data.

Enterprise Data

Multiple sources: IDC,Cisco

2010 2015
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Examples: Uncertainty management presents many opportunities

Smarter Planet

Supply chain

System analytics predict maintenance

* Downtime costs $M in income loss
» Equipment maintenance needs unpredictable
= Customer contracts impose penalties

Energy 5% more oil platform production

30% less maintenance cost

Improvements obtained using statistical modeling that
combine equipment sensor data with performance
history to predict corrective maintenance activities

Process and forecast uncertainty

Modeling Uncertainties
» Demand, sales, production, shipment

Shipping Uncertainties
= Goods damaged
= Mistakes in shipped goods

80% lower price protection costs
30% less channel inventory
50% fewer returns

]

Reductions obtained using inventory replenishment model
that accounts for uncertain price protection

360° customer view

Healthcare

Creating profiles from many sources

= Many inconsistent data sources
= |ntent hidden within social media
= Geospatial data is imprecise

Auto 35% more satisfied customers
by analyzing agent notes
Telco 35% better churn prediction using

customer SMS messages

Reduced time to determine lending risk
from weeks to minutes

More data from physician notes and tests

Structured medical records are incomplete

= “Golden”textnotes = Uncertainty in images
must be interpreted

= Drug names

= Relationship types
(mtr, sibs, m, paunt)

Healthcare

Able to identify: Mitral stenosis:
» 40% more smokers found = 50% more diagnoses
= 15% more disease history = 35% misdiagnoses

© 2012 IBM Corporation



Systems of People

A shift in value from
process optimization
to people-centric
processes

A new set of data is
made possible by
exploiting social
business

A new IT market is
emerging

» Organizations have extracted most of the efficiencies from traditional

process automation

» |T enablement opportunities are shifting to Line of Business

Social business drives new efficiencies and value from people-centric
processes

An opportunity to instrument people-processes

Provides the basis for addressing diverse set of problems

Adaptive social platforms instrumented with knowledge capture,
interconnected with enterprise data and processes, and made
intelligent through differentiating analytics will transform business

© 2012 IBM Corporatid®



People-centric processes are at the core of a broad range of issues

Differentiate for Growth Drive Sales Productivity
Create winning products, fast, by having the Create superior sales force, drive sales
best and most productive knowledge workers enablement and seller/client alignment

Grow in Emerging Markets Transform Service Delivery
Re-create organizational footprint in global Further grow productivity and enable new
markets delivery models

© 2012 IBM Corporatidd



Optimizing people-centric processes is not the same as optimizing
supply chains

n the last couple of
weeks, I've talked to ABC
bank, XYZ and at a

security conference.

o > \ \

\ 4
xpert: Security

Status: Working ‘ E

. Delivery Patents &

Influencer
“Status updates alone on Facebook amount to more - g'rfé‘:z;es';fg _ Engagements _ ng‘:‘sspecs - :;'r';%‘:f:{:"
than ten times more words than on all blogs - Sales patterns  Worked accomplished — Technical
worldwide” - David Kirkpatrick, The Facebook Effect — Productivity ~— reaminfo _ poquctivity leadership

= Rich information (e.g. expertise, work patterns, response to incentives, digital reputation) is flowing through on-line collaboration and enterprise
systems

= Capturing this information enables analytics to be applied to people-centric processes
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Strength of Sales Force Index is an example of what is possible with a

rich representation of people

FUTURE

» True skills and expertise
» Disciplines

= Clients served

TODAY * Products sold

= Team experiences

= Connections

» |ncentives and responses
= Career path

= Years selling
= Job change

» Salary band

= PBC

= SSFI mines sales force data to understand which attributes of a

seller (e.g. skills, experiences), sales team (e.g. team composition,
territories) or sales process (e.g. incentives, coverage model) are
driving sales performance (quota attainment, win rates, productivity)

SSFl identifies:
— Reasons for performance disparities (at
individual or group level), and the best set of
actions to drive performance

“Why is our sales force in Region X not
performing at par with other regions or
competition?”

“What actions can we take to improve sales
performance?”

“What are the incentives that truly drive
performance?”

© 2012 IBM Corporatida



Social Business is an evolutionary foundation for Systems of People

Systems of People (SoP) \ ' ,

= Adaptive social platforms
interconnected with enterprise data and
processes, instrumented with knowledge
capture, and
made intelligent through differentiating

analytics \ ' /

-
N A new way of i
i enabling global ww
workforces 63
y Qi
o A new data
ap 'y M N “ gzgliﬁless setis being
’\‘ “,“ g Social Apps created
Social
Networks A new way of

using analytics
is emerging
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Executing on SoP vision depends on three key capabilities

Skills
Disciplines | ...
Products
Clients

Projects

Incorporate capabilities that Develop capabilities to create Implement capabilities for
adapt content for situations a representation of a people-centric process
and needs, and enhance person’s skills, experiences, optimization within an
communication over many preferences, digital analytics platform for rapid,
devices, across diverse reputation... on-demand deployment
pools of talent In a structured and matching, talent cloud
3 context-aware organized way, so it can be crowdsourcing, predictive markets
cognitive load management used for the purpose of simulation of workforce trends

performance analytics

translation, transcription . .
running a business behavior modeling...

text-to-speech, voice...

PEOPLE ENABLEMENT PEOPLE CONTENT PEOPLE ANALYTICS
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Final Thoughts
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All of these technologies are the catalyst of a 4th era of
computing is upon us

4% T Worldwide IT Spend as % of GDP
3% T
4t era of IT
2% T i
i : Smarter
! 3 era ¢
| Planet
% T 2" eraof IT
1stera of IT | Personal '
N i Computing :

alntframe ' :

0% } } - } } - }
Q %) Q \2) Q %) Q ) Q %) Q &) Q \o) Q
I I
L Cloud J New IT/business  Learning systems
s Computing architectures Advanced robotics
DEC PDP-8 . . .
minicomputer IBM PC M.S .MObIIIty \C/)(::sl(;jlnzzlsszns Global systems
| IBM 7000 mainframes \?/’Vé)nci/c\)/vvx(/s eBusiness Apps solutions
with transistors — Apple-1 ot

— Netscape IPO

Web
Source: IBM Market Analysis extrapolated from IDC Black Book for IT and IBM Corp Finance for N-GDP, Forrester Research “Next Wave of IT Investment is Smart Computing” Jan 2010,
IBM R@search GTO 2011 “Frontiers of IT” © 2012 IBM Corporation



The 4th era extends the historic value created during the
previous eras of IT

Each era uses IT to solve challenges, creating historic value...

Business challenge solved Historic value created
15t era Mainframe automates high Scales back-office functions, making
frequency transactions possible modern corporation
5 PC’s automate individual Revolutlonlz.e.s mdmdugl ca;_)ablllty
2"% era . and productivity, re-engineering the
transactions :
corporation
rd : Transforms business models,
3" era Internet automates connections :
accelerating the global economy
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Investment occuring across a new eco system of smart
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The era of Smarter Planet will give rise to game changing
technology and significant new opportunities

Initial Stages in the 4" era Later in the 4t era
= Emerging architectures = Learning systems
- cloud computing - dynamic and autonomous systems
- mobility - conversational language solutions
- social business - self-optimizing software
- Big Data
= Advanced robotics
» Vertical solutions - self-navigating robots with speech
- static learning systems capabilities
- transformational industry-specific
solutions = Global systems
- new industries emerge as a result
» Cross-industry solutions of cross-industry systems

- advanced analytics
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Questions? :
Kerrie holley ; klholley@us.ibm.com

twitter.com/kerrieh

http://www.facebook.com/KerrieHolleyIBM

http://www-03.ibm.com/developerworks/blogs/page/
ClientSOA
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