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CISE by the Numbers: FY 2016
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NSF/CISE Division Budgets
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CS Tenure Track Positions: Growing!
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“21% one-year, a 64% two-year, and
a 107% three-year increase in the
number of [tenure track CS faculty]
positions being searched for”

Count

O/;& “Analysis of Current and Future Computer Science Needs via Advertised i;; e |
Faculty Searches for 2018,” C. Wills, WPI-CS-TR-17-04, Nov. 2017 |
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Reminder: Budget Process

The House of

The Senate l’

A long, complicated ey,
process, reflecting many && o
priorities, with numerous Markup, reconciliation of

: : appropriation bills
iterations along the way PProp
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8056 ER Subject: FY 2018 Budget R:equest

ﬁgiﬁg From: "Kurose, James" <JKUROSE@NSF.GOV>
Date: Tue, May 23,2017 5:20 pm

2 O 1 8 To: CISE-ANNOUNCE@LISTSERV.NSEGOV

: Request
THE WHITE HOUSE
WASHINGTON I

May 23,2017  Each year, the President transmits to Congress a budget request for the
Executive Branch of the Federal government, including a request for the
National Science Foundation (NSF). Today, the President officially
submitted that request for fiscal year (FY) 2018, which begins October 1,

P

Dear CISE Community,




Reminder: Budget Process

A long, complicated
process, reflecting many
priorities, with numerous
iterations along the way
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WASHINGTON




FY 2018 Budget Request

W National Scie undation NSF
"frf‘*;ycog)s&lﬂggT REQUEST = FY 2018 Budget Request: $6,653M.

Comparison to FY 2016 Actual:
-S841 M, -11.2%

CISE

= FY 2018 Budget Request: S839M.

= Comparison to FY 2016 Actual:
-596 M, -10.3%




-63%

FY 2018 Budget Request

NSF FY18 Budget Proposals

(% change from FY17 Enacted)

-11%
National Science Foundation Total
-11%
Research (R&RA) . Trump Request
House Bill
-14% _
Education (EHR) B senate Bil
-13%

Facilities Construction (MREFC)

-13%




FY 2018 Budget Request

Challenge: Flat budget (at best) and expanding CS
opportunities and professoriate
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NSF Big Ideas
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“ ... bold questions that will
drive NSF's long-term research
agenda -- questions that will
ensure future generations
continue to reap the benefits of
fundamental S&E research.”

“Al is the universal connector
that interweaves all of our Big
Ideas; data science is changing
the very nature of scientific
inquiry, and Al’s use of data has
the potential to revolutionize
everything we do in science.”
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“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)

Resea rCh 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

Data-intensive research
across all science & engineering

Advanced cyberinfrastructure
Accelerating data-intensive research.
Midscale infrastructure



The Future of Work at the Human-Technology Frontier

Iz

e
£ | 3
- 3 o el P S

{

\lIl}ﬁll

Basic Research on Humans, Society, and Technology: Shaping the Future to Increase Opportunity and
)‘,\ Productivity




The World of Work is Changing

* On the cusp of a major e B ey oitiiid
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* Driven by combinations of
— Artificial intelligence
— Machine learning

wwwww

: INFORMATION TECHNOLOGY  [REES
— The Internet of Things AND THE U.S. WORKFORCE
— Robotics WSS What does the future of jobs look like?
y IS = This is what experts think
— And more i

e Toward an evolving human-
technology ecosystem

How to survive in the hanging world of work. The view from Davos
2017




Imagine the Workplace of Tomorrow
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The Future of Work at the Human-Technology Frontier

Research Themes Looking forward
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The Future of Work at the Human-Technology Frontier

Challenge: enabling long-term research collaboration
between CS and SBE researchers




Quantum Leap: Leading the Quantum Revolution

= Fundamentals that advance our

understanding of uniquely quantum " oy e ey
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= Flements that measure, model,
control, and exploit quantum particles
= Software systems and algorithms

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

that enable quantum information PROGRAM SOLICITATION
p ro C e S S i n g 51531[*)119.?61:65 DOCUMENT(S):
= Workforce, including training a new 0 J o ———

generation of scientists, engineers

Emerging Frontiers In Research And Innovation 2017 (EFRI-2017)

)_ 1. ADVANCING COMMUNICATION QUANTUM INFORMATION RESEARCH IN
DN Tr ¢ ENGINEERING (ACQUIRE)




Quantum Leap: Leading the Quantum Revolution

Challenge: building CS capacity for quantum research,
and collaboration with MPS, ENG researchers

ENGINEERING (ACQUIRE)




American Innovation and Competitiveness Act
(AICA): midscale

@ne Rundred Fourteenth Cangress “a gap between the established parameters
of the of the Major Research Instrumentation and
Nnited States of America Major Research
e Equipment and Facilities
Construction programs”

An Act $aM $70M $100M

To invest in innovation through research and development, and to improve the
competitiveness of the United States.

Begun and held at the City of Washington on Monday.
the fourth day of January, two thousand and sixteen

NSF 18-013
Dear Colleague Letter: Request for Information on Mid-scale Research
Infrastructure »
Homi
oK
October 6, 2017 W/
Overview
‘ /:;\‘ ~ ) This Request for Information (RFI) is issued in response to the American Innovation and Competitiveness Act (AICA, Public Law No. 114-329),
J { Section 109. NSF seeks information on existing and future needs for mid-scale research infrastructure projects from the US-based NSF science and

engineering community.



American Innovation and Competitiveness Act
(AICA): midscale

Challenge: building CISE community capacity for
midscale, MREFC CS infrastructure activities
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CISE education, workforce: programmatics

Level CISE Programmatics

K-12 CS For All

Undergrad | RED, CS+X

REU, grants (2624)
CRA-W: DREU, CREU
Tapia, Grace Hopper
Grad Research (6359)

GRF (110)

NSF Research Traineeships

CRA Grad Cohort & Career Mentoring
Workshops, CMD-IT URM Mentoring
Workshop

New CRII

professors | CRA Career Mentoring Workshops, CMD-IT
URM Mentoring Workshop

CAREER




CS education, workforce
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K-12 CS For All
Undergrad | RED, CS+X
REU, grants (2624)
CRA-W: DREU, CREU
Tapia, Grace Hopper
Grad Research (6359)
GRF (110)

NSF Research Traineeships

CRA Grad Cohort & Career Mentoring
Workshops, CMD-IT URM Mentoring
Workshop

New CRII

professors | CRA Career Mentoring Workshops, CMD-IT
URM Mentoring Workshop

CAREER




CS education, workforce: recent reports

FREFPUBLICATION COFY - SUBJECT TO FURTHER EOITORIAL CORRECTION

. Assessing and Responding to the
G e n e ra tl O n CS . Growth of Computer Science
. Undergraduate Enrollments

Computer Science Undergraduate Enrollments Surge Since 2006

-

Drwocs on Enpoccrng wnd Py el Scucndes

A Coroeonn Shedy Repen of
The National Academies of
SCIENCES - ENGINEERING - MEDICINE

11 NADONAL ACADOMES PSS

Generation CS: Com.puter Science Undergraduate Assessing and Responding to the Growth of Computer Science
Enrollments Surge Since 2006, CRA, 2017 Undergraduate Enrollments, National Academies Press, 2017

0 ~4




CS education, workforce: recent reports

RECOMMENDATION 4: The National Science Foundation (NSF) can be especially
helpful in advancing undergraduate computer science education in the context of
increasing enrollments, for both majors and non-majors. ...

RECOMMENDATION 4.1: Use NSF’s RECOMMENDATION 4.2: Support
convening power to bring computer research on how best to use

science faculty and institutional leaders technology in teaching large classes.
together to identify best practices and Such research should be

innovation in computer science education multidisciplinary, spanning learning
in times of limited departmental sciences, educational pedagogy for
resources. This should include assessment computer science, development and
of the computer science skills and deployment of assessment
knowledge needed in non-computer instruments, and technology design.

~_ science academic disciplines.




CS education, workforce: recent reports

Challenge: help community identify best practices and
innovations in CS education, using technology
in large classes, diversity in computing




CS education, workforce: recent reports

RECOMMENDATION 4: The National Science Foundation (NSF) can be especially
helpful in advancing undergraduate computer science education in the context of
increasing enrollments, for both majors and non-majors. ...

RECOMMENDATION 4.3: Support
research to advance the
understanding of best practices for
diversity in computing, including
rigorous and longitudinal assessment
of the efficacy of specific institutional
practices, especially those taken or
considered in times of high
enrollments. This research should be
multidisciplinary ...

RECOMMENDATION 4.4: Create an initiative
to expand instructional resources in computer
science, informed by an understanding of the
constraints and dynamics of the supply and
demand for computer science Ph.D.s. This
might include research support and doctoral
fellowships for domestic computer science
undergraduates, and support for
incorporating teaching into computer science
doctoral programs and junior faculty research.




CS education, workforce: recent reports

Challenge: encourage/enable supply of high-quality faculty
in computer science, related academic positions
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Partnerships: Many dimensions

Partnerships build capacity, leverage resources, increase the speed of
translation from discovery to innovation

= Joint NSF/industry research

f,_-”"ihﬂ_olu;tfy;k solicitations: Intel (5), SRC (5),
™ VMware (1)
universities | i auiES | interpational = Research infrastructure: PAWR:

Platforms for Advanced Wireless
Research, cloud credits for
L\ Federal BIGDATA (AWS, Google,

local govt Pa 8 ;{jgehcies Microsoft)
 Prescription 3:Establishing 2 societal org’s * Individual project-based: I/
Government-University- UCRC, InTra ns, GOALI

Industry Research Partnership




Cyberinfrastructure, Cloud

= THE CHRONICLE or HIGHER EDUCATION
inal Report

The Future of Cloud for Academic Research Computing Supercomputers, a Status Symbol in
’
Academe, Compete With the Cloud

Results of an NSF-Supported Workshop, Entitled “Cloud Forward”
Supported by NSF ACI/CSE Award 1632037

“The emerging conversation is not about whether academic research

computing will take place in the cloud as has been the case with many
previous reports and meetings, but rather how best to support it.”

NSF 18-014
Dear Colleague Letter: Encouraging Participation of Cloud Computing Providers in

Computer and Information Science and Engineering Research

bd October 11, 2017

Dear Colleagues:




Partnerships: Many dimensions

Partnerships build capacity, leverage resources, increase the speed of
translation from discovery to innovation

= Joint NSF/industry research
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Industry Research Partnership




Partnerships: Many dimensions

Challenge: building partnerships at scale (collaboration among
competing companies)




An amazing time to be in CISE!

Computing is everywhere — across

Ubi qu Ity all of science and engineering, and
all of society

En gageme nt Computing intertwines with many

communities

Computing is rapidly expanding and
evolving. There is tremendous
opportunity ... now!

Urgency




Challenges: what actions can CCC take ?

1. Flat budget (at best) and expanding CS opportunities and
professoriate

= Telling “our story” to those who will listen and can act.

2. enabling long-term research collaboration between CS and
SBE researchers

3. building CS capacity for quantum research, and collaboration
with MPS, ENG researchers




Challenges: what actions can CCC take ?

4. building CISE community capacity for midscale, MREFC CS
infrastructure activities

5. Education/workforce:
= take a bow for what we have accomplished

" help community identify best practices and innovations in CS

education, using technology in large classes, diversity in
computing

= encourage/enable supply of high-quality faculty in
computer science, related academic positions

6. building partnerships at scale (collaboration among
companies)




