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$935 M 
FY 2016 
research 
budget 

8,301 
proposals 

1,919 
awards 

18,241 
people supported 

7,288 
senior researchers 

1,238 
other professionals 

490 
postdoctoral associates 

6,565 
graduate students 

2,660 
undergraduate students 

CISE	by	the	Numbers:	FY	2016	

23% success 
rate 

372 
panels 
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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]	
posi7ons	being	searched	for”	
	

“Analysis	of	Current	and	Future	Computer	Science	Needs	via	Adver7sed	
Faculty	Searches	for	2018,”	C.	Wills,	WPI-CS-TR-17-04,	Nov.	2017	

CS	Tenure	Track	Posi7ons:	Growing!	
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Reminder: Budget Process 

House	
Budget	

Resolu6on	

Senate	
Budget	

Resolu6on	

Markup,	reconcilia6on	of	
appropria6on	bills	

2018	
Request	

May	23,	2017	

A	long,	complicated	
process,	reflec7ng	many	
priori7es,	with	numerous	
itera7ons	along	the	way	



Reminder: Budget Process 

2019	
Request	

~	Feb.	2018	

A	long,	complicated	
process,	reflec7ng	many	
priori7es,	with	numerous	
itera7ons	along	the	way	



NSF	
§  FY	2018	Budget	Request:	$6,653M.	

Comparison	to	FY	2016	Actual:	 	
	 		-$841	M,	-11.2%	

CISE	
§  FY	2018	Budget	Request:	$839M.	
§  Comparison	to	FY	2016	Actual:	 	

	 	-$96	M,	-10.3%		

FY 2018 Budget Request 



FY 2018 Budget Request 

Source: American Institute of Physics / www.aip.org/
fyi 

NSF	FY18	Budget	Proposals	
(%	change	from	FY17	Enacted)	

Na7onal	Science	Founda7on	Total	

Research	(R&RA)	

Educa7on	(EHR)	

Facili7es	Construc7on	(MREFC)	

-11%	
-2%	
-2%	

-11%	
-0%	

-2%	

-14%	

-2%	
-0%	

-13%	
-63%	

-13%	

Trump	Request	

House	Bill	

Senate	Bill	

Challenge:	Flat	budget	(at	best)	and	expanding	CS	
professoriate,	opportuni7es	



FY 2018 Budget Request 

Source: American Institute of Physics / www.aip.org/
fyi 

NSF	FY18	Budget	Proposals	
(%	change	from	FY17	Enacted)	

Na7onal	Science	Founda7on	Total	

Research	(R&RA)	

Educa7on	(EHR)	

Facili7es	Construc7on	(MREFC)	

-11%	
-2%	
-2%	

-11%	
-0%	

-2%	

-14%	

-2%	
-0%	

-13%	
-63%	

-13%	

Trump	Request	

House	Bill	

Senate	Bill	

Challenge:	Flat	budget	(at	best)	and	expanding	CS	
opportuni7es	and	professoriate	
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“AI	is	the	universal	connector	
that	interweaves	all	of	our	Big	
Ideas;	data	science	is	changing	
the	very	nature	of	scien7fic	
inquiry,	and	AI’s	use	of	data	has	
the	poten7al	to	revolu7onize	
everything	we	do	in	science.”	

F.	Cordova,	Director,	NSF,		9/11/17	

RESEARCH	IDEAS	
Windows	on	the	

Universe:	
Mul6-messenger	
Astrophysics	

	

Quantum	
Leap:	

Leading	the	
Next	

Quantum	
Revolu6on	

Naviga6ng	
the		

New	Arc6c	

Understanding	
the	Rules	of	

Life:	
Predic6ng	
Phenotype	

PROCESS	IDEAS	
Mid-scale	
Research	

Infrastructure		

Growing	
Convergence	

Research	at	NSF	
	

NSF 2026 

NSF	INCLUDES:	
Enhancing	STEM	
through	Diversity	
and	Inclusion	

Harnessing	
Data	for	21st	
Century	
Science	and	
Engineering	

Work	at	the	
Human-

Technology	
Fron6er:	

Shaping	the	
Future	

 

“	…	bold	ques7ons	that	will	
drive	NSF's	long-term	research	
agenda	--	ques7ons	that	will	
ensure	future	genera7ons	
con7nue	to	reap	the	benefits	of	
fundamental	S&E	research.	”	

NSF	Big	Ideas	



“engage	NSF’s	research	community	in	the	pursuit	of	fundamental	research	in	data	science	and	
engineering,	the	development	of	a	cohesive,	federated,	naAonal-scale	approach	to	research	data	

infrastructure,	and	the	development	of	a	21st-century	data-capable	workforce.”		



Big	Ideas	Directorates,	Offices	

BIO	

CISE	

ENG	

EHR	

GEO	

MPS	

SBE	

OIA	

OISE	



Research	across	all	NSF	Directorates	

Educa6onal	pathways	
Systems	founda;ons			

Data-intensive	research		
across	all	science	&	engineering	

	

Harnessing	the	Data	Revolu6on	(HDR)	

Advanced	cyberinfrastructure		
Accelera7ng	data-intensive	research.			
Midscale	infrastructure	

Innova7ons	grounded	in	
an	educa7on-research-
based	framework	
NASEM	study:	data	
science,	the	
undergraduate	
perspec6ve,	NSF	Research	
Traineeships	

Theore;cal	founda;ons	
TRIPODS	(NSF	16-15)	

data-centric	algorithms	
systems:		BIGDATA	

OKN	



The Future of Work at the Human-Technology Frontier	

Basic	Research	on	Humans,	Society,	and	Technology:	Shaping	the	Future	to	Increase	Opportunity	and	
Produc6vity	

	



The	World	of	Work	is	Changing	

•  On	the	cusp	of	a	major	
transforma7on	in	work	and	the	
workplace	

•  Driven	by	combina7ons	of	
–  Ar7ficial	intelligence	
–  Machine	learning	
–  The	Internet	of	Things	
–  Robo7cs	
–  And	more 		

•  Toward	an	evolving	human-
technology	ecosystem 	 	 	
	 		

19	



Imagine	the	Workplace	of	Tomorrow	

A	seamless	collabora7on	among	
humans	and	machines	and	
cyberspace	that	requires:	
•  understanding	of	reciprocal	

human-technology	interac7ons;	
•  systems	that	are	tailored,	

op7mized,	and	con7nuously	
adapted	for	humans;	and	

•  educa7on	and	lifelong	learning	
to	create	the	requisite	work	
force	

 
20	

Framework	of	founda7onal,	use-inspired	
research	in	specific	work	contexts	



The Future of Work at the Human-Technology Frontier 

Research Themes 
§  Building the human-

technology 
partnership 

§  Augmenting human 
performance 

§  Illuminating the   
socio-technological 
landscape 

§  Fostering lifelong 
learning 

 

Looking	forward	
§  Convergent	workshops	
and	RCNs	

§  Cyberlearning	for	Work	at	
the	Human-Technology	
Fron7er	

§  Augmented	Cogni7on	in	
the	Future	of	Work	

	



The Future of Work at the Human-Technology Frontier 

Research Themes 
§  Building the human-

technology 
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§  Augmenting human 
performance 

§  Illuminating the   
socio-technological 
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Looking	forward	
§  Convergent	workshops	
and	RCNs	

§  Cyberlearning	for	Work	at	
the	Human-Technology	
Fron7er	

§  Augmented	Cogni7on	in	
the	Future	of	Work	

	

Challenge:	enabling	long-term	research	collabora7on	
between	CS	and	SBE	researchers	



Quantum	Leap:	Leading	the	Quantum	Revolu7on	

§  Fundamentals	that	advance	our	
understanding	of	uniquely	quantum	
phenomena	and	their	interface	with	
classical	systems	

§  Elements	that	measure,	model,	
control,	and	exploit	quantum	par7cles	

§  So?ware	systems	and	algorithms	
that	enable	quantum	informa7on	
processing	

§  Workforce,	including	training	a	new	
genera7on	of	scien7sts,	engineers	



Quantum	Leap:	Leading	the	Quantum	Revolu7on	

§  Fundamentals	that	advance	our	
understanding	of	uniquely	quantum	
phenomena	and	their	interface	with	
classical	systems	

§  Elements	that	measure,	model,	
control,	and	exploit	quantum	par7cles	

§  So?ware	systems	and	algorithms	
that	enable	quantum	informa7on	
processing	

§  Workforce,	including	training	a	new	
genera7on	of	scien7sts,	engineers	

Challenge:	building	CS	capacity	for	quantum	research,	
and	collabora7on	with	MPS,	ENG	researchers	



American Innovation and Competitiveness Act  
(AICA): midscale 

“a	gap	between	the		established		parameters		
of	the	Major	Research	Instrumenta7on	and 

MRI	 MREFC	

$4M	 $100M	$70M	

Major	Research	
Equipment	and	Facili7es	
Construc7on	programs” 



American Innovation and Competitiveness Act  
(AICA): midscale 

“a	gap	between	the		established		parameters		
of	the	Major	Research	Instrumenta7on	and 

MRI	 MREFC	

$4M	 $100M	$70M	

Major	Research	
Equipment	and	Facili7es	
Construc7on	programs” Challenge:	building	CISE	community	capacity	for	

midscale,	MREFC	CS	infrastructure	ac7vi7es	
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CISE	educa6on,	workforce:	programma6cs	



CS	educa6on,	workforce	



CS	educa6on,	workforce:	recent	reports	

Generation CS: Computer Science Undergraduate 
Enrollments Surge Since 2006, CRA,  2017

Assessing	and	Responding	to	the	Growth	of	Computer	Science	
Undergraduate	Enrollments,	Na7onal	Academies	Press,	2017	



CS	educa6on,	workforce:	recent	reports	
RECOMMENDATION	4:	The	Na7onal	Science	Founda7on	(NSF)	can	be	especially	
helpful	in	advancing	undergraduate	computer	science	educa7on	in	the	context	of	
increasing	enrollments,	for	both	majors	and	non-majors.	…	

RECOMMENDATION	4.1:	Use	NSF’s	
convening	power	to	bring	computer	
science	faculty	and	ins7tu7onal	leaders	
together	to	iden7fy	best	prac7ces	and	
innova7on	in	computer	science	educa7on	
in	7mes	of	limited	departmental	
resources.	This	should	include	assessment	
of	the	computer	science	skills	and	
knowledge	needed	in	non-computer	
science	academic	disciplines.	

RECOMMENDATION	4.2:	Support	
research	on	how	best	to	use	
technology	in	teaching	large	classes.	
Such	research	should	be	
mul7disciplinary,	spanning	learning	
sciences,	educa7onal	pedagogy	for	
computer	science,	development	and	
deployment	of	assessment	
instruments,	and	technology	design.	



CS	educa6on,	workforce:	recent	reports	
RECOMMENDATION	4:	The	Na7onal	Science	Founda7on	(NSF)	can	be	especially	
helpful	in	advancing	undergraduate	computer	science	educa7on	in	the	context	of	
increasing	enrollments,	for	both	majors	and	non-majors.	…	

RECOMMENDATION	4.1:	Use	NSF’s	
convening	power	to	bring	computer	
science	faculty	and	ins7tu7onal	leaders	
together	to	iden7fy	best	prac7ces	and	
innova7on	in	computer	science	educa7on	
in	7mes	of	limited	departmental	
resources.	This	should	include	assessment	
of	the	computer	science	skills	and	
knowledge	needed	in	non-computer	
science	academic	disciplines.	

RECOMMENDATION	4.2:	Support	
research	on	how	best	to	use	
technology	in	teaching	large	classes.	
Such	research	should	be	
mul7disciplinary,	spanning	learning	
sciences,	educa7onal	pedagogy	for	
computer	science,	development	and	
deployment	of	assessment	
instruments,	and	technology	design.	

Challenge:	help	community	iden7fy	best	prac7ces	and	
innova7ons	in	CS	educa7on,	using	technology	
in	large	classes,		diversity	in	compu7ng	



CS	educa6on,	workforce:	recent	reports	
RECOMMENDATION	4:	The	Na7onal	Science	Founda7on	(NSF)	can	be	especially	
helpful	in	advancing	undergraduate	computer	science	educa7on	in	the	context	of	
increasing	enrollments,	for	both	majors	and	non-majors.	…	

RECOMMENDATION	4.3:	Support	
research	to	advance	the	
understanding	of	best	prac7ces	for	
diversity	in	compu7ng,	including	
rigorous	and	longitudinal	assessment	
of	the	efficacy	of	specific	ins7tu7onal	
prac7ces,	especially	those	taken	or	
considered	in	7mes	of	high	
enrollments.	This	research	should	be	
mul7disciplinary	…	

RECOMMENDATION	4.4:	Create	an	ini7a7ve	
to	expand	instruc7onal	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	domes7c	computer	science	
undergraduates,	and	support	for	
incorpora7ng	teaching	into	computer	science	
doctoral	programs	and	junior	faculty	research.	



CS	educa6on,	workforce:	recent	reports	
RECOMMENDATION	4:	The	Na7onal	Science	Founda7on	(NSF)	can	be	especially	
helpful	in	advancing	undergraduate	computer	science	educa7on	in	the	context	of	
increasing	enrollments,	for	both	majors	and	non-majors.	…	

RECOMMENDATION	4.3:	Support	
research	to	advance	the	
understanding	of	best	prac7ces	for	
diversity	in	compu7ng,	including	
rigorous	and	longitudinal	assessment	
of	the	efficacy	of	specific	ins7tu7onal	
prac7ces,	especially	those	taken	or	
considered	in	7mes	of	high	
enrollments.	This	research	should	be	
mul7disciplinary	…	

RECOMMENDATION	4.4:	Create	an	ini7a7ve	
to	expand	instruc7onal	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	domes7c	computer	science	
undergraduates,	and	support	for	
incorpora7ng	teaching	into	computer	science	
doctoral	programs	and	junior	faculty	research.	

Challenge:	encourage/enable		supply	of	high-quality	faculty	
in	computer	science,	related	academic	posi7ons	
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Partnerships: Many dimensions 
Partnerships build capacity, leverage resources, increase the speed of 

translation from discovery to innovation 

societal	org’s	

Federal		
agencies	

industry	

universi7es	

local	gov’t	

interna7onal	

§ Joint	NSF/industry	research	
solicita6ons:		Intel	(5),	SRC	(5),	
VMware	(1)	

§  Research	infrastructure:	PAWR:	
Platorms	for	Advanced	Wireless	
Research,	cloud	credits	for	
BIGDATA	(AWS,	Google,	
Microsou)	

§  Individual	project-based:	I/
UCRC,	InTrans,	GOALI	

Prescrip;on	3:	Establishing	a	
More	Robust	Na7onal	
Government-University-
Industry	Research	Partnership	



Cyberinfrastructure, Cloud 

“The	emerging	conversaAon	is	not	about	whether	academic	research	
compuAng	will	take	place	in	the	cloud	as	has	been	the	case	with	many	
previous	reports	and	meeAngs,	but	rather	how	best	to	support	it.”	
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Microsou)	

§  Individual	project-based:	I/
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More	Robust	Na7onal	
Government-University-
Industry	Research	Partnership	



Partnerships: Many dimensions 
Partnerships build capacity, leverage resources, increase the speed of 

translation from discovery to innovation 

societal	org’s	

Federal		
agencies	

industry	

universi7es	

local	gov’t	

interna7onal	

§ Joint	NSF/industry	research	
solicita6ons:		Intel	(5),	SRC	(5),	
VMware	(1)	

§  Research	infrastructure:	PAWR:	
Platorms	for	Advanced	Wireless	
Research,	cloud	credits	for	
BIGDATA,	(AWS,	Google,	
Microsou)	

§  Individual	project-based:	I/
UCRC,	InTrans,	GOALI	

Prescrip;on	3:	Establishing	a	
More	Robust	Na7onal	
Government-University-
Industry	Research	Partnership	

Challenge:	building	partnerships	at	scale	(collabora7on	among	
compe7ng	companies)	



An	amazing	6me	to	be	in	CISE!	

Ubiquity	

Engagement	

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! 

Urgency	



1.  Flat	budget	(at	best)	and	expanding	CS	opportuni7es	and	
professoriate	
§  Telling	“our	story”	to	those	who	will	listen	and	can	act.	

2.  enabling	long-term	research	collabora7on	between	CS	and	
SBE	researchers	

3.  building	CS	capacity	for	quantum	research,	and	collabora7on	
with	MPS,	ENG	researchers	

41	

Challenges: what actions can CCC take ? 



4.  building	CISE	community	capacity	for	midscale,	MREFC	CS	
infrastructure	ac7vi7es	

5.  Educa7on/workforce:	
§  take	a	bow	for	what	we	have	accomplished	
§  help	community	iden7fy	best	prac7ces	and	innova7ons	in	CS	

educa7on,	using	technology	in	large	classes,		diversity	in	
compu7ng	

§  encourage/enable		supply	of	high-quality	faculty	in	
computer	science,	related	academic	posi7ons	

6.  building	partnerships	at	scale	(collabora7on	among	
companies)	

42	

Challenges: what actions can CCC take ? 


