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Global Technology Outlook — Statements from the Past

“I think there is a world market

for maybe five computers.”
Thomas Watson, chairman of IBM, 1943

“Computers in the future may weigh

no more than 1.5tons. ”
Popular Mechanics, 1949

- g “There is no reason anyone would

want a computer in their home. ”
Ken Olsen, founder of DEC, 1977

“640K ought to be enough

for anybody. ”
Bill Gates, 1981
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“Prediction is difficult, especially

about the future”
Yogi Berra
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History of Innovations
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3000 Researchers in eight labs around the world
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IBM Research Ecosystem

Research at the core of IBM and client relationships
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Culture of Innovation
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Research’s Strategic Thrusts

Industry Solutions

Services

Exploratory
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Diversity of Disciplines at IBM Research
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Deep Computing — Main Topics

As deeper understanding of physics and biology lifts the human spirit,
As better physical and biological models are devised,

As volumes of experimental data are collected,

As the Internet grows to encompass more people and institutions,

As pervasive devices connect to the network,

As more business is done online,

Finding the value buried in that data will be an increasingly powerful tool

» Deep computing combines several techniques to solve extremely complex
problems in this sea of digital data:

= Advanced mathematics =Specialized software
» Domain-specific knowledge »Powerful hardware
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Deep Computing — Trends (based on CloudComputing)

expectations

Cloud Computing
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A multi-server system, comprised of
interconnected computers and
associated networking and storage
devices, that are unified via systems
management, networking and
middleware software to accomplish a
specific purpose.

= Computation environments are comprised of standard
components that could be used separately in other types

of computing configurations

» Compute power (servers)
» Network
» Local and/or external storage for data

» Systems management software and middleware

» Operating System
» Applications

“Commodity-based computing”

12

Aristotle

“...the true object of architecture
is not bricks, mortar, or timber,
but the house; and so the
principal object of natural
philosophy is not the material
elements, but their composition,
and the totality of the substance,
independently of which they
have no existence...”

-- Aristotle

The whole is greater than the

K sum of the parts /
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Deep Computing Building Blocks

Application(s)
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Cloud Computing Delivery Models
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An Effective Cloud Deployment is Built on a
Dynamic Infrastructure ....

CLOUD COMPUTING

I I I

VIRTUALIZATION + STANDARDIZATION +[ AUTOMATION } _M
—

...leveraging virtualization, standardization and automation
to free up operational budget for new investment.
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New deployment choices

Analytics Collaboration | Development

Smart Business
on the IBM Cloud

Standardized services on the
IBM Cloud

Smart Business Cloud

Private cloud services, behind
your firewall, built and/or
managed by IBM

Smart Business Systems
Pre-integrated, workload
optimized systems

Confidential until Announce

and Test

Desktop and | Infrastructure | Infrastructure
Devices Compute Storage

/ Existing / New - Oct
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Deep Computing Applications — Spectrum of Customers
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IBM supercomputing leadership ..

v DOE/NNSA/LANL Roadrunner system still #1
v" 1.105 Petaflops
v' Number 1 system for 10 TOP500 Lists in a row, hew record

v Most installed aggregate throughput with over 8,903 out of 22,608

Teraflops (39.4%)

Most systems in TOP20 with 7

Most systems in TOP50 systems with 17 (34%)

Most systems in TOP100 systems with 35 (35%)

Fastest machine in USA (QS22/LS21 at LANL)

Fastest machine in Europe (Blue Gene/P at Juelich)
Fastest machine in Canada (iDataPlex at SciNet)
Fastest machine in Middle East (Blue Gene/P at KAUST)

19 of 20 most power efficient systems are all IBM
(and 73 out of 104 most efficient)
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Deep Computing — Full Picture (Summary)

Software Programming models
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In the end, it’s not about the technology. It’s what you do with it
that counts. IBM will:

= Continue to innovate across the whole systems stack to deliver
leadership performance and usability.

= Help solve problems that are currently intractable or not cost-effective.

= Accelerate discovery in science, engineering, and business
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