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Ambitious but achievable goals

that harness science, technology, and
Innovation to solve important national
or global problems

and have the potential to capture the
public’s imagination.
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President Clinton President Bush President Obama
ar Callech signs NNI'act at Boise Stafe
January 21, 2000 December 3, 2003 January 21, 2015

NNI SUPPORTED BY 3 PRESIDENTS
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N N I TO D AY THE NATIONAL NANOTECHNOLOGY INITIATIVE
Supplement to the President’s 2017 Budget

20 Federal Departments and
Independent Agencies

11 with nanotech budgets
$1.5 billion 2016 budget
$23 billion since 2001

Learn more: WWW.NanNo.goVv

2017 Budget Supplement

NANOTECHNOLOGY

Post-CMOS Electronics

Photonics

Energy

Nanomanufacturing (incl. coatings, composites)
Biotech and medicine

Environment, health, and safety

-
NIST/CNST
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Nanotechnology Research Directions:
IWGN Waorkshop Report
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NIST/CNST

INFRASTRUCTURE IS EXPENSIVE

~ indianexpress.com
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IMPORTANT FOR U.S. COMPETITIVENESS
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ECONOMIC IMPACT IS GROWING

Lux Research: Global nanotech product revenue
- $3.7 trillion by 2078
$1.6 trillion'in 2074
$164 billion in 2008
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Energize the ecosystem

Catalyze commercialization
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NANOTECHNOLOGY

-INSPIRED
GRAND CHALLENGES

Ambitious but achievable goals

that harness NAaN0Oscience, NAaNOtechnology, '
and innovation to solve important national or
global problems

and have the potential to capture the public’s
imagination.

THE PROBLEM

70 years of Von Neumann
architecture

o0 years of silicon transistor-
based digital computers

Hitting the limits of size and
power scaling
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3-Dimensional
Fault tolerant
Adaptive

~10 neurons
~101° connections

Perception
Learning
Creative problem-solving

Connectome:
Wedeen and Wald, Massachusetts General Hospital

Titan — Cray XK7 supercomputer
Oak Ridge National Laboratory
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FOR FUTURE COMPUTING ~ veoeromsas

Kavli Foundation

SRC
Create a new type of computer that can '

(- Vo

proactively interpret and learn from data, The BRAIN Initiative®

solve unfamiliar problems using what it has Nan()h
.gov

learned, and U.S. National Nanotechnology Initiative

operate with the energy efficiency of the

human brain. 'The National Strategic Computing Initiative

ccc
Loy Loy G
==
Opportunities and € ges Tor Next € ion Computing
CGiregory 12, Hager, Mask 1. Hill, and Katherine Yelick
Oct. 19,2005
Version |

------ he every aspoct of our lives, from business and

agricull d Aammwu@,msmmvgmhdﬂs

of sysems for energy. d & fischs scientific d

wall mprove oar of the weekd

challenges i health and the i s “at the fagh end” tend o

chle down,” leading to i of computing throughout
the entine perfommance spectruen. These advances have relied on computing inavations in the I I I | | PAP | R
broades sense: mmmmmmummmm«lummﬂ
mputing systems that
Mrhmunlhfmdmmdmxml* wlﬂne & CCC

Computing has changed our world, i p-l.bmsumumnmncmnmmmpumulm
Ih:l.nlﬁ'wdmlﬂ A

e SUPPORTING THE

Consider for 3 moment lheumpwr of thess rwo tends over the past 30 vears. A 1980'
supercomputer (e g a Cray 1) was raed ai pearly 2 Gilops snd awudul}mk“d

perwer. AL the time, il was wsed for hegh

from weather forecasting to maches weapons reszarch. A computer of simalar wrlnﬂnmn-mvl

T i oo pockat wnd coneumes o iham 10 wasts. What woukd be the ineplications of a similer
reduction over the next 30 y that s,

the Cray XK which reqires about 500 KW fos 1 Plop =10" opnmnm‘mlpusmwlml
repeating that peocess? What is passible with such o computer in your pocket'? How would o
vlwwellwwmwdhg)-mpnwmruwmuuwhu‘mwhw of
personalized compting? Wil such computing be gencral purpose s programimable m the
same way we're or will new pandigm

ok v it s ) A% White paper released by

seen aver the past 30 years, they drmatically change the landscape of passibilities for both

mmwsmmmmnamﬂwmp-mmmmmym MIPMIIM CCC

SIS,

le;uw;:]nmme at firing mnrlm () lmﬂl{ Although direct comparisons are hand 10
make, this could be viewed a3 10-100 af on anound 20 wasts
T T —— October 19, 2015

cra.org/ccc/resources/ccc-led-whitepapers/

8/31/2016



A Federal Vision for Future Computing: A Nanotechnology-inspired Grand
Chal nenge
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GAME-CHANGING CAPABILITIES

Intelligent big data sensoers Machine inteligence for R&D

Online machine learning Cybersecurity systems

Technology for trust Low-power computing

Autonomous platforms
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Materials Devices & INtercConnects

E Computing Architectures Brain-Inspired Approaches
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y Fabrication/Manufacturing - Software, Modeling, & Sim.

SEVEN FOCUS AREAS
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