Welcome
(and overview of NSF CISE)

b et N

Advanced Computer & Network Information &

Cyberinfrastructure Foundations Systems Intelligent Systems

Jim Kurose
Assistant Director, NSF
Computer & Information Science & Engineering

(CRA Career Mentoring Workshop Co-Chair, 2014)
2018 Career Mentoring Working

@ February 2018

You (early career researchers)

are here because W€ (NSF, CISE, CRA, CS community)
care about you — our future!

Thank you for being here!
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National Science Foundation’s Mission

“To promote the progress of science...”

National Science Foundation’s Mission

“To promote the progress of science; to advance the national health, |
prosperity, and welfare; to secure the national defense...”




Our new home

Come
visit!

CISE programs address national priorities

Big Data & Al Cybersecurity Robotics & Understanding the
Manufacturing Brain

!

Advanced Smart Computer Science Advanced Wireless
Cyberinfrastructure Communities Education Research
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Economic impact of CISE: From Federally-funded
research to billion-dollar industries

Personal Internet

Advances in computing, communications, 2010 i1
information technologies, and |/ B
cyberinfrastructure: 2000 & R
M
= drive U.S. competiveness A,
A
» IT accounts for 25% of economic growth since 1995; 1990
- . . . = .
 resulted in many billion-dollar industries: networking, 7' product
software, digital communications, computer graphics, A /'/_ ($B,$108)
Al and robotics, and more 1980 57§_\\
= have profound impacts on our daily lives. Z“’_\ %;w
Source: National R rch Council. 2012. Continuing Innovation in Information g
T;J:thlejlogay.o al Researc ounci o) uing ovatio ormatio 1970 University

.... across many industrie

Akal

eBay
slcomm ——— P Symantec Juniper
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This impact continues today

Machine Learning

» Big Data Analytics Market: $125B

(Forbes)

= Deep learning rooted in NSF-funded

research on neural networks,
reinforcement learning

“NSF is where all
interesting research
gets started...” - Eric
Schmidt, Google /

Software-Defined Networking (SDN)

= SDN Market: $18B in 2018 (IDC)

= SDN resulted from NSF-funded
foundational research

Open Programmable Mobile
Internet 2020 project funded
by NSF/CISE Expeditions
program, 2008, N. McKeown,

Alphabet

Stanford U.

; Fundamental research powers innovation
®y <

CISE

[

Erwin Gianchandani, DAD

Organization

CISE Directorate
Jim Kurose, AD

Senior Advisor for

Chaitan Baru

Senior Advisor
Irene Qualters

Data Science

Office of Advanced
Cyberinfrastructure

Manish Parashar, OH

Data

High Performance
Computing

Networking/
Cybersecurity

Software

Computing and
Communication
Foundations (CCF)

Thyaga Nandagopal, DDD

Algorithmic
Foundations
Communication

and Information
Foundations

s

.

Software and
Hardware
Foundations

Computer and
Network Systems

Ken Calvert, DD

Computer Systems
Research

Networking
Technology and

Systems

Education and
Workforce

Development

Information and

Intelligent Systems (IIS)

Howard Wactlar,
Acting DD

Cyber Human
Systems

Information
Integration and
Informatics

Robust

Intelligence

L
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CISE by the Numbers: FY 2017
73187 119

FY 2017
$936 M research < <
budget N ( )
_{ 1,819
Y awards
& J
KN e N
-@- 8,723
= = = proposals
& J
e N
=== people supported

¢ 30 = <

o \ J

NSF/CISE Division Budgets

$250.00

OAC
$200.00 ™3 =1
%::::3:::==*=====*——"ﬁr——ﬂ—fﬁ ‘ 15, Cer

$150.00

$100.00

$50.00

Appropriated $ (SM) per CISE division

FY 2010  FY 2011 FY 2012 FY 2013 FY 2014  FY 2015 FY 2016 FY 2017
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NSF Supports All Areas of Fundamental Research

NSF support as a percentage of total federal support for basic academic research

Computer Science

Biology

Social and Psychological Sciences
Mathematics

Environmental Sciences

Engineering

46%

45%

Physical Sciences

All Science and Engineering Fields

27%

83%
69%
68%
64%
63%

Source: NSF/NCSES, “Survey of Federal Funds for Research and Development”

|

CISE Research Investments

Strong commitment to
core/fundamental research — the A
heart of what we do oot b

Foundations (CCF)

Cast a broad net & let the best Algorithmic
Foundations
ideas surface

Communication
and Information
Foundations

Engage with our community to
. . Software and
develop new research directions L)

Computer and
Network Systems
NS)

Computer
Systems Research

Networking
Technology and
Systems

Education and
Workforce
Development

Information and
Intelligent Systems
S|

Cyber Human
Systems

Information
Integration and
Informatics

Robust
Intelligence
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CISE Research Infrastructure Investments

= Lead support for expansive Cl ecosystem driven by
research priorities and the scientific process

= Leverage investments by universities, federal agencies,
commercial sector

= Support unique human and technical resources to meet
the expanding and diverse needs at the forefront of
science and engineering

= Align with the National Strategic Computing Initiative
(NSCI)

NSF

'e

,"~!

Networking/
Cybersecurity

CISE Programmatics: Overview

Q°d amd p 929
1"*1#9 ‘ii’ “‘E’ ‘i!’ ‘ibga S

22:22 9 NP

CISE multi-division NSF-wide, CISE-leading role

'YX X))

CISE single division/office (core programs)

KEY:

Core Research
Programs

Named Research
Programs

J EWF

J Early Career

‘ Center

J Industry & Innovation

Research
Infrastructure

$10M. Area
J proportional to FY17

investment level
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@ August 2017

2 4
X3¢ $3>  RTHEHEADS OF EXECU/JVEDEPARTMENTS AND AGENCIES
FROM: MICK MULVANEY P
DIRECTOR, OFFICE OF MANAGEMENT AND BUDGET

MICHAEL KRATSIOS 4"
DEPUTY ASSISTANT TO THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

SE OFFicy
930NN >

&
3

SUBJECT: ~ FY 2019 Administration Research and Development Budget Priorities

FY 2019 R&D Budget Priorities memo:
"autonomous systems, ... machine learning, and
quantum computing ..... coordinated interagency
initiatives, ... STEM education, including computer
science education "

NarionaL Security  “prioritize emerging technologies
STRATEGY critical to economic growth and
security, such as data science,
encryption, autonomous
technologies,... advanced
computing technologies, and
= artificial intelligence. “

Opportunity: Tremendous federal interest in CISE

House Oversight: Game
Changers: Al (Feb., March 2018)
HSST: Science Infrastructure - vCommlltee on
(March 2017) e

E Government
{ Reform
- Reom. 2154

Hearing - American Leadership in Quantum Technology

Committee on
WScience, Space,

(L ’andTechnoIogy
% u‘/-"‘.,_ Reom, 2318

HSST: CS Education HSST: American Leadership
Roundtable (Sept. 2017)  in Quantum Technology
(Oct. 2017)

Ubiquity

Engagement

Urgency

An amazing time to be in CISE!

Computing is everywhere — across
all of science and engineering, and
all of society

Computing intertwines with many
communities

Computing is rapidly expanding and
evolving. There is tremendous
opportunity ... now!
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You (early career researchers)

are here because W€ (NSF, CISE, CRA, CS community)
care about you — our future!

Thank you for being here!

e

CRA leadership, staff, and Board!
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NSF Big Ideas “ ... bold questions that will

drive NSF's long-term research
agenda -- questions that will
Windows on the s Quantum .
Universe: Leap: ensure futu re generatIOnS

Multi-messenger Leading the . o
Astrophysics Next continue to reap the benefits of
o Quantum

Revolution fundamental S&E research. ”

Harnessing

. = =
gzrt‘a: uf:; 21 s = . Understandmg@\ ‘

the Rules of
Life:
Predicting
Phenotype

')\

A

Science and
Engineering

“Al is the universal connector
that interweaves all of our Big
— Ideas; data science is changing
ool ‘ the very nature of scientific
infrestruciure . | ! inquiry, and Al’s use of data has
the potential to revolutionize
Growing ( NSF INCLUDES:

> G Mconversence ¥ Enhancing STEM everything we do in science.”

Research at NSF - ! *' o through Diversity .
f # and Inclusion F. Cordova, Director, NSF, 9/11/17

MATHEMATICAL, > o
STAT|ST|CA|_, < OPEN uJ REPOSITORIES
COMPUTATIONAL — .. . & EDUCATION
FOUNDATIONS B ACCESS ¢, WORKFORCE

sewscs T ANALYTICS £ & DATA SCIENCE
HARNESSING THE
DATA REVOLUTION

FUNDAMENTAL RESEARCH 3 cc0 £ MACHINE
CYBERSECURTY DOMAIN = @2 RESEARCH LEARNING

INFERENCE

& SCIENCE - = O p, DATA VPS 3 VISUALIZATION
CHALLENGES;’ <',_) CYBERINFRASTRUCTURE
SVSTEMSAF[\?_?EERCTNU;_E E MODELING & l\D/l'la\[J]—ﬁ\lG

& INTEROPERABILITY

OF THINGS <|,_)

HUMAN-DATA INTERFACE

“engage NSF’s research community in the pursuit of fundamental research in data science and
engineering, the development of a cohesive, federated, national-scale approach to research data
infrastructure, and the development of a 21st-century data-capable workforce.”
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Harnessing the Data Revolution (HDR)

Research across all NsF Directorates

Systems foundations
data-centric algorithms
systems: BIGDATA

Theoretical foundations

TRIPODS (NSF 16-15) Educational pathways

Innovations grounded in
an education-research-
based framework

NASEM study: data
science, the
undergraduate
perspective, NSF Research
Traineeships, NSF
Graduate Research

Advanced cyberinfrastructure Fellowships
Accelerating data-intensive research.
Midscale infrastructure (Midscale RFI)

Data-intensive research
across all science & engineering

The Future of Work at the Human-Technology Frontier

“a unique opportunity to actively shape the development and use of technologies to
improve the quality of work while also increasing productivity and economic growth”

;00000000 00s =
) 000 ¢
1000 ¢
3T
1313
3333337 194
oo ces
8¢ 50

THE SECOND

Research Themes

= Building the human-
technology partnership

= Augmenting human :
performance R T

= |[luminating the socio-
technological landscape

= Fostering lifelong learning

Summit on Technology and Jobs

December 12, 2017

Arnold & Porter Kay Scholer Overview  Agenda  Logistics
601 Massachusetts Avenue, NV,

December 12, 2017 (Tuesday)

3/2/18
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Quantum Leap: Leading the Quantum Revolution

= Fundamentals that advance our

understanding of uniquely quantum

phenomena and their interface with T R

classical systems
= Elements that measure, model,
control, and exploit quantum particles

and Technology

S

Division of Physics: Investigator-Initiated Research Projects (PHY)

* Software systems and algorithms that  rocusoucmmon

enable quantum information
processing @ v et s s
= Workforce, including training a new
. . . . Emerging Frontiers In Research And Innovation 2017 (EFRI-2017)
generatlon Of SCIentIStS’ englneers 1. ADVANCING COMMUNICATION QUANTUM INFORMATION RESEARCH IN

ENGINEERING (ACQUIRE)

X

NS

L

Partnerships: Many dimensions

Partnerships build capacity, leverage resources, increase the speed of

Partnership

' Prescription 3:

Establishing a More societal org’s = Individual project-based: |/UCRC,
Robust National

Government-University- InTra ns, GOALI

Industry Research

translation from discovery to innovation

= Joint NSF/industry research
industry solicitations: Intel (5), SRC (8),
VMware (2)
= Research infrastructure: PAWR:
Platforms for Advanced Wireless
[ Research, cloud credits for BIGDATA
g /\/‘ Federal (AWS, Google, Microsoft), CISE
T ) gencies Cloud workshop (Jan. 2018)

universities . .
international

local gov't

3/2/18
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Joint investments between CISE and industry:
FY 2014-FY 2018

No. joint Partner
solicitations investment
Semiconductor

Research 8 $37 million $18 million
Corporation (SRC)

Intel Labs 5 $13.5 million $13.5 million
VMware, Inc. 2 S8 million S4 million
PAWR Industry

Consortium (>25 1 S50 million S50 million
companies)

Cloud credits via
Amazon, Google, and 2 S48 million $12 million

Microsoft

Bl D

NSF Takes Steps to Combat Sexual Harassment in
Science: Important Notice, February 8, 2018

New measures to combat sexual
harassment at grantee institutions:

»new award requirements

= harassment-free research
workplaces

= enhanced Web resources:
nsf.gov/harassment

Basic research is done in all environments F|nd more here:

all over the world. All of those places https://www.nsf.gov/od/odi/harassment.jsp
must be harassment free.
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