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IBM Research: A global research capability
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Defining and
optimizing blockchain

Transforming industries 
through science and AI

Developing 
core AI

Reimagining 
computing

Strategic imperatives
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Transistors Network Volume Data

Knowledge

1971

Moore’s Law
1995

Metcalfe’s Law
Today

Watson’s Law



IoT Growth Explosion
Number of devices in the Internet of everything

Internet of
Things

Connected Cars
Wearables
Connected / Smart TVs
Tablets

Smartphones

Personal Computers
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An estimated 30 billion 
internet-connected devices 
by 2020

And that the amount of data 
produced will be over 
40 trillion gigabytes

Source: BI Intelligence Estimates

35% CAGR



90%

In 2017

Of data created over the last 
10 years was never captured 
or analyzed

Collective computing and storage 
capacity of smartphones will 
surpass all worldwide servers

60%
Of valuable sensory data loses 
value in milliseconds

2X
Factor over past decade that 
data creation has exceed 
expansion of bandwidth

Data is becoming the most abundant natural resource in the world



The Price of Not Knowing



We need another revolution





Big Data 

Content 
Analytics

IBM Technology Depth

Business 
Analytics

Databases / Data 
Warehouses

2880 Processing Cores

16 Terabytes Memory (RAM) –
20TB Disk

System Specifications

90 IBM P750 
Servers

80 Teraflops (80 trillion 
operations per second)

Workload Optimized 
Systems

Watson in 2011



Watson Today: In the Cloud, Available with a Credit Card



Health Financial Services Manufacturing Education Agriculture

AI impacts all industries

Logistics
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50 Million
Scientific publications 
published, doubling every 
9 years*

2.9 Million
IP applications filed 
worldwide in 2016, up 
7.8%(WIPO)

20,000 per Week
The number of papers cognitive computing 
can deep parse, 30 seconds for each on a 
laptop

*Jinha et al, Learned Publishing 23(3):258-263, July 2010, **https://arxiv.org/abs/1402.4578

Cognitive Discovery:
Augmenting the Process of Invention
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Tracking the Progression of
Chronic Obstructive Pulmonary Disease (COPD)

1 in 3
leading cause of death by 2030

90%
of deaths by 2030 in low and 
middle income countries

$90 billion
expected cost of medical care for adults 
with COPD



Project Debater: 
Using AI to Help Humans with Decision Making

35,000
decisions are made everyday
by humans

300 million
documents in its corpus from 
newspapers in addition to 
Wikipedia

Pro/Con
AI system can debate both sides of the 
topic to present executives with an 
unbiased opinion
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Cognitive Computing for 
Industry

Agenda Introduction to 
IBM Research
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Human + Machine



Supported by end-to-end security

Social and ethical questions must be addressed
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AI Ethics - Impact of AI on Cyber Security?
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Securing AI Against Adversarial Threats

Adversarial example (right) obtained by adding adversarial noise (middle) to a clean input 
image (left). While the added noise in the adversarial example is imperceptible to a human, 
it leads the Deep Neural Network to misclassify the image as “capuchin” instead of “giant 
panda”.

Adversarial Robustness Toolbox, a free, open source tool to defending against 
adversarial attacks for images, video and speech 



AI everywhere

Artificial intelligence (AI) will 
rapidly evolve from narrow 
capabilities to broader intelligence 
with integrated knowledge and 
adaptive learning.

AI will permeate every discipline 
and all industries from finance to 
manufacturing to healthcare 
boosting productivity and enabling 
brand new opportunities.




