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The Next ‘Natural’ Resource:
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4-V’s: Volume, Velocity, Variety, Veracity

Data/Information Overload
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Context Multiplier Effect

"

Raw data
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Feature extraction

metadata

Domain linkages

Full contextual analytics

=== Family history

. : Dietary risk
Travel history
Personal financial situation

Chemical exposure

Social relationships




Eras of computing

Computer Intelligence

Cognitive
Systems Era

/Y

Programmable
Systems Era

Tabulating
Systems Era

T Cognitive Systems learn and interact
= naturally with people to extend what
either humans or machines could do on
their own.
They help us solve problems by
penetrating the complexity of Big Data.
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Eras of computing

Tabulating '-
SyStemS Era l| |l 'l Il"l i l"ll RRERREn

Automation of tasks

Productivity and shift from menial work
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Eras of computing

Programmable
Systems Era

Automation of processes and transactions 17

Enable global enterprise and empower the individual
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Eras of computing

Melissa: How much will it
cost to send my daughter to

college?

Watson: Analyzing Options...

Cognitive <
Systems Era \\f\\x

Penetrate complexity
Scale and magnify human capability

Unlock time value of insight
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Question Answering

1.

o &k 0N

Broad/open domain
Complex language
High precision
Accurate confidence
High speed

Paganini “24 capricci” set the
standard for etudes for this
instrument

If leadership is an art then surely he
has proven himself as a master
painter at GE
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How Watson responds to a Question

Wikipedia
etc.

Evidence
Retrieval

Answer, Confidence,

Evidence
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The New IBM Watson Group

TECH

IBM Announces $1B Watson
Group, Moves Jeopardy Ace
Computer To NYC

+ Comment Now + Follow Comments

P A4 |
!lulj m"m “ll . o F Three years after its splash

'ﬂu[ II' || | - _- W e appearance on Jeopardy, IBM is

”IH! 3 turning to the Watson computer

“ii "IH = | system for inspiration again—this
e % time as the centerpiece of a major

q“ s | - ? . new business unit in the Big Apple.
l f | At " - The company will announce a

' major new business unit, at an

event Thursday that it's created the

IBM Watson Group to build out an

ecosystem around Watson—and

hopefully start making big-picture The new IBM Watson at work. (Credit: IBM)
money off it—out of a major new

office in New York City’s East

Village.
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Cognitive computing —
Four Broad Capabilities
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Cognitive computing — Assistance
Leverage encyclopedic domain knowledge

Assistance
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il C arrior 1130 AM

Back Responses

How much will it cost to send my
daughter to collega?

#Ml Top Response

In: 2030, the projected cost ofa
four-year college education at a
public yniversity in Texas is
$135,860 and the projected cost at
a private: university climbs to

§345,503.

Additional Consideration

By 2030 you're looking at a four-year
bill that's likely to top $240,000 for
private schools and $155,000 at
public universities.

BNi Additional Consideration
Long term estimates suggest that

e.g. Watson Advisor




Cognitive computing — Understanding
Map emergent patterns and connections o= 0=
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Cognitive computing — Decisions
Analyzing conflicting points of view

IEM WATSON

Decisions

mmmmmmmmmmm

Understanding

Assistance

e.g. Watson PATHS
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Cognitive computing — Discovery
Create new insights and find new value )
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e.g. Food design,
Cancer drug discovery
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The Human/Computer Partnership

People and computers collaborating
with the goal of scaling and magnifying human cognition

THE COGNITIVE EXPERIENCE

Learning & reasoning | People
systems
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Enhancing Human Capability

Physical limitations

Connectivity limitations

Productivity limitations

Complexity limitations We need enhanced cognition.
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Mergers, Acquisitions &
Divestitures

Crisis and Emergency
Management

Product Pricing & Launch

Brainstorming & Discovery

Investment Decisions

Project Planning

Selection of Markets & Geos

Innovation Portfolio Planning

Strategic Planning & Scenario
Analysis

Selecting a college

Discovery & Diagnosis

Purchasing a home

Competitive Analysis

a -
-’ -’

Retirement investment decisions

Product Design

Selecting medical plans

Financing education

Purchasing a car

Stock market investments

Deciding on treatment options




Cognitive Environments

An infrastructure inhabited by a society of cogs, humans and devices that enables them to behave as one
shared integrated resource, enabling human-computer collaboration at the speed of thought
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The Cognitive EXperience Lab @ T.J.Watson Research Center

A cognitive room is just one possible instantiation of a customized cognitive environment.

We envision people will create a huge variety of customized cognitive environments
(offices, homes, cars, etc)
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The Society of Cogs

Cognitive agents that collectively learn and leverage sophisticated models of humans,
engaging with them via adaptive multi-modal interfaces
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A sample of highly relevant disciplines

Behavioral Learning & Reasoning Interactive Visualization
Science Technologies Technologies Technologies
Human Modeling NLP & Deep Q&A Speech and Gesture Recognition Spatially Aware Visualization
Individual and Group Dynamics Machine Learning Conversational Systems Multi-modal Steering
Bias Detection and Mitigation Decision Theory Spatial Operating Environments Big Data Visualization

Multi-agent systems; Distributed Systems; System of Systems
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Watson Academic Engagement

23S o Q

What Watson How can What role can
related skills do individuals get universities play in
students need in involved with Watson’s

the 21st century? Watson? development?

Supporting an educational strategy that promotes:

« Research: Collaborate on research with select institutions

- Readiness: Build a strong pipeline of skills

* Recruiting: Provide opportunities for graduates to secure and fill critical roles
» Reputation: Establish institution and IBM as thought leaders

* Results: Discover and drive opportunities today and tomorrow

© 2014 International Business Machines Corporation

How will Watson
technology redefine
the future of
computing?




Examples of Watson healthcare client use cases

MD Anderson’s Oncology Expert
Advisor powered by IBM Watson

Business problem:

Data overload from 100,000+

patients/year, thousands of clinical

trials, and an ongoing flood of
publications

Lack of integration among
researchers and clinicians

Solution:

Greater insights into effects of
therapies can help researchers
accelerate new treatments for
patients

Helps oncologists identify and
manage personalized treatments
for a patient throughout therapy
cycle

aniet Hishogy
ness Machines Corporation

© 2014 International Busi

Watson Paths and Watson EMR IBM Watson Oncology built with
Assistant Research Projects Memorial Sloan Kettering

Business problem:

* Give medical students and doctors
easier insight into data to inform their
diagnoses and decisions

Business problem:

* Need better individualized cancer
freatment plans

Solution:

« Suggestions to help inform
oncologists’ decisions based on
600K+ pieces of evidence and 2M
pages of text from publications

- Analyzes patient data against
thousands of historical cases and
trained through 5000+ Memorial
Sloan-Kettering MD and analyst
hours

- Evolves with the fast-changing field

Solution:

* Intuitive, new user interface to
Watson’s power revealing chains of
evidence to support clinical
reasoning

» Analysis of whole EMRs to extract
and visually present summarized
knowledge with semantic
understanding of context
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MDACC Oncology Expert Advisor
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MDACC Oncology Expert Advisor
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How do we take inspiration from the brain?

» Post silicon technology — e.g., organic
superconductors
» Our understanding of these mechanisms is
still extremely limited

 Architecture - Non-Von Neuman programming

models
« SYyNAPSE .

Monkey Brain wiring diagram

© 2014 International Business Machines Corporation
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Cognitive computing — SyNAPSE

Ultra-low power Neurosynaptic supercomputer

2013 Milestones

* Non-Von Neuman “Corelet”
programming model (August)

+ First Silicon (September)

2014:
» enable developers to create
and test uses for SYNAPSE
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IBM Research — Haifa

- Established in 1972
- Largest IBM Research facility outside the US
« Spanning all IBM Research strategy areas

« Working with IBM business units and
IBM clients worldwide

 Collaborating with academia and industry

 About 100 patents / year Top lsracl leaders for US patents
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Social Analytics

Mobile Healthcare
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/

Data: Product images and information.
Shoppers use smartphone to pan
products on store shelves
Science and Technology used:

Augmented reality, image recognition,
analytics

Value: More personalized experience for . rd

shoppers — '- Merging the physical and
recommendations and offerings based on the virtual worlds

preferences



Cognitive Analytics for Epilepsy Patients

S\
Data: Millions of records for patient data and
scientific literature

Science and Technology used: Machine
learning analy’n an
J analysis

log!
d patlent S|m|Iar|ty

Value: Support for decisions about which
treatment will work best. More personalized
care and improved outcomes.



Medical Sieve

Data: medical images (multi-modalities)
and healthcare records

Science and Technology used: image
| \ processing, computer vision, machine
o ¥l - learning, analytics

ognitive radiology assistant for Value: Reduced radiologists’ workload and
the 21st century improved diagnostic quality
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IBM
Research
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