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1 R&D-ICT AA &3

NSF&= R&D $HEHE 7] 2 33H84,530M), Al
($492M), Advanced Manufacturing(§268M), %=}
AR 338 QIS(5106M), WHE=A] L njo|IZ2HdANEZ
H268M HF FAL AF4.

O O] glatstxiEH(NSF) 20205 of| Akt

) =y A SADGNSF)ol A 34 18Y =3
A2 dibAol 2w 2020d o4k $7,226M=,

2019d oi¥] 13.3%, 2018 thH] 10.1% ZAastA <. )
T3 STEM n% &EA43E 93l GRFP(Graduate

Research Fellowship Program)el $257M, IUSE

A4 2 #H Fs(Research & Related Activities)
X (Improving Undergraduate STEM Education)ell $93M

ol iko]l oF $5,663Me = HAA d4ke] 78.4%, n &

2 AHAA0] 114%0]0, AFFE B AH A T & S62IM= FAE A,
dlatol 31%, N1HeY R AFHE dlaro] 47%
A=, 2. 1 ZY 73R HNSF) https://www.nsf.gov/ab

out/budget/fy2020/pdf/fy2020budget.pdf

wopd o4t tEE gy 9 =2 HsHMPS) d4tol
$1,256M, HA 17.8%= 7} &3, AT - R 743}
2 F3HCISE) ofl4ko] $883M, FSHENG) o4ko] $8
8IMZ AA 125%5 AASL Y& I Hdeo=2s
A7+ sHGEO), A&=3sHBIO) 9] =A<,

=1 H o

T8 2018 | 2019 | 2020 | HE

BIO $756.60 - $683.36| 9.7%
CISE 960.80 - 883.04 | 125%
ENG 97790 - 88142 | 125%
GEO 907.80 - 787.05] 11.1%
MPS 1,503.41 - 1,2965.82 | 17.8%
SBE 250.69 - 23008| 33%
OISE 4898 - 46241 0.7%
OPP 501.72 - 40339 57%
U.S. Antarctic _ o
Logistics Activities 7113 71001 1.0%
IA 47105 - 491.04] 695
U.S. Arctic 3 o
Research Commission 143 1.52 | 0.02%
*Total Research o
& Related Activities 6380.38| 652000| 566296 784%
Education o
& Human Resources 903.87 910.00 82347 | 11.4%
Major Research Equipment o
& Facilities Construction 186.30 2574 22323 31%
*Agency Operations o
& Award Management 32851 32954 33689\ 4.7%
National Science Board 430 437 4.10| 0.06%
Office of Inspector General 15.09 1535 1535| 0.2%
NSF Mandatory Funding 22148 2639 160.00| 22%
A $8,03091| $833899| $7,226.00| 100%
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2 Ex| () 0] BE7|BE0 3 Auys B Y I on

XE 29 37t

v] wiolg 3}8t7) 44 AF(OSTPIL 3¢ 209 EYc
ed= gEdo] v 3 ey 245 9 93 20179 % v GsHSo] thgt Awgie) B 9 Eet
A e ga) 424 zAE HPon ww (S&E) o|7AZ Zole 20169W% 3169 Dejntt 29
. 2718 32490 dHolm, o] F 7 tfetsol @

AT AdEE 2989 D=, 4% S7HSHAS-

(USD in millions)

& 22U F e $F714 el dig v=9 Facilit | Fello
L <y =) - / veh
oHl s8e Asetn Aoy AL E- Rgo | for | ‘rane | SEred | Other
TE oblig- R&D plant 'gﬁgg _e‘;hr% t for | activit
ations in | trairing S&E ies
1859d AP E IAAG T AEHE g EFEFol S&E | ganis
2483t AAFE TAAA AFE Yo A5 2013 | 29,407 | 26,156 273 4 894 132 | 1048
gk vl glom, 1989do = Hl=sk g o= QI3 2014 | 31157 | 27652 | 400 1] 1341 138 | 1615
v=re] dEgrto] 4S5 de T VI o=
o1k 9130] o]0l AT 9L 2015 | 30561 | 27,105 | 371 41 1347 | 138 | 159
2016 | 31,647 | 28531 370 4] 1374 | 128 | 1239
olo wet v PAHRE= ST FHOEFREH I 2017 | 32431 | 20796 | 432 3| 1371 % | 73
719 T Jdx=zEs) ARE X717 A3 NEE
F714 A L FFAZE EHIH, O A 7HA Ad} S&E A Y= R&D, R&D ZA;E, R&D AA
T&ERE AU 9 g, A2, TA D FA AYIETTGD),
i . et Y5, 71EF S&E T 67) U TEHY AW
A7 R SEUE, JUAd B 294 BE Ask S&E AUe 7P Bl e 20/ BerEe] A
T Aol Fad AT F7EREE FE= A 3% FAF YL
Augt FFE v F Jd=A 1A o, olF
e o guE ol Aw glE B Uin o5 207) thatEe] A9 NITIE 19 SKE AT
Aol Mast B3 A% ARE AZE 5 S 94%% R&DON, 4% FTTGel A&P=w, o L&
o i H &2 AA 7]#E0] AAdF9] 91%E R&Do| A=
Agsta Al7lel ge 714 54 2 9= & A3 Ao nl2=d Zzo
_ s - RLEE, = i)
T8 Mdy Bg: 5714 @48 dEstn 74
SHE e EAA HEE Ss At wh oL o SKE AYE b wol we vEte 179 9ol
Agsta Al7ld ge d&y B4 T8 Az 7128 Z2A3Z Aggoen, uAAY, gAY, A
_ 1 = T — T — — E) T E) T E]
et B 58 gl IURRER i 4o Z3ol gz yolt) AMr]oo]i, ~HEEY So] HE oS
— Ry y — L =]
= 7o)
= o=

20173 = HA S&E ALFY 97%E =HEH
ATLANH), =8AFARNSE, =37, v FF
FFT(NASA), | A5 5 67 73] 2pA| ek =H,

Arbol WF ALS ~dsn B AFS WA NIET A9 50%2 T = %5 A5 e
NAE AL BAHe Ge Hisen APSL

53F 2= 9 5 ]
ned 5 s @AY, 23] ] 2T THNSE) 35T SHEA A

(NCSES) https://www.nsf.gov/statistics/2019/nsf19314/

=X 0] WA 3137 A= (0STP) https://ww
w.whitehouse.gov/articles/enhancing-americas-prepa
redness-space-weather-events/

1) FTTGs: Fellowships, traineeships and training grants
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(On-Call Scientists) ZE2AHE= /\1]74]«] AT EH
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CEER S S RIE
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o] ZEAEES Esﬂ = QI ey E2EHOlE
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Ot ES ge AnwASe] AuAde FAH
#7474 9Pl U JRs A7l S8 B3 2o
Aol AH BEY AHAET AUBARES
2% 8333 Joa BPE

Z=x: 1 #3235 H3](AAAS) https://www.aaas.org/
news/aaas-connects-human-rights-groups-science-e
xperts

B

[ Ol= 116cH 2/=lofiAM 2] Btet|s olwE

n] 9]3] ZALH(CRS)E &3] = Y7|E A 23 116TH
o3lo el HIr|EHY I 3
RIME @73,

9 AAe v A
Rol 7 gd RASNA o]FoiAi e,
Aoole gadd 7% %Wﬂr e vz
T

Hlol Wit A Aty s 1160 2 Fo=
SjobE g ATa £ BAF v 2 FH(FDA),
o4t s FE FHRAATANH 5o I,
Z71AZ 7 95y fRA 19y #E 74 Sl
aZgE]

F2b, 71 5Hste] Gkl ik

)=, 7
BREY 7% Sol 7o FAE BF

AqUA #HH ArE olfEde AHE F A
A, oA Zleo] TA, HdA #d o]
S A ol Aget df¢F A Tl M,
A AT Fol E3E AW

AR7<(IDY 453 T2 93 AA AAAS
oAA Atelw ek JAFAE, FHY FAY 7=,
W THA, 5G HEYA, AEJEHY, FAEE S
HdE ol ES AAGL A=

Huxes 9 Zok=d olarg 9dd s, =%, =
E¢tE, =9 2 Asdsy, ¢FHt 5 ZokollA
A4 olES T AUF

Z2): 1] 9|3 xA=HCRS) https://aquadoc.typepad.co
m/files/crs_report_st_116congress_6february2019.pdf
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nEe vgd A AA B dxel fa A
£ 7Y W, nAHStY HEE o)
= AT ZEZYO g A

ol o poh

v S 9T 9 Als A FE(USAMRMO)9
B2 2AS F7] Y8 A= AFaE Tk 2
AoA AFEE = e A4 FH FFKRL)E
1St s

TAATFE 8o wet o] R, Azt T,
+@os, T, B3 A5 oA SAAHA AAak
TAE sAsty] S8l A5sA I E.

w3 2 A7 g R A AFKP) F,
M Ee FF BAY MAE A FAge A=
Aol A EFES UFL IS

KRL-2 KPe| #38tzx dem Hrte fs) AT
Ae AFolw, Ko #3474 HF&=E 7|z o
o17F FA o] thak AL, T wWoa o AL
Al GAZ S48 F US

A AFdAe o] A A= 42z 54 KP B3I}
A AFHE = v EAS 7HAI Jor, KPY
AEEs A GAE Ur g @A WA KPe
AHEE FQlste Aoz Ao = L

ES AT EHEES ol &3 AAe 2HA APHY
AT AUME o] &3 HA Ao w=w, KRLY
YAEY HAEE= KPY A4 i Ues 5 e
HAZE AFIdes AS AL

WE dFiE USAMRMCYE #8t2 4452 e

e AER KRLE Adsts 488 ¢ Ax
P, we FEel AdA 9HYH vad, B

SolA, ol @A == 8 A = FHAE

A = A7 WEd.

EF KRLS KPo| #3ld 4428 Yehe A%
24 AR LS 98 AYsolol driw
A1,

=% RAND Corporation https://www.rand.org/pubs/
research_reports/RR2127.html
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25 B2EuOE ey 7142
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bzt RE HAME AET & ASS AR

=

o o

g TH&ssa gl

49 = S5 gkl 93 #3553 [EEE %A 3] 9 olAlE 1FA
A dxE W&o wad, HolH REES A% 271 /M4 E 289 B#HE 7537 = A7
tole ZlES ZY2~EHE BEels)] ANDEES S H71E uigtta 8hge.

AYA 713 ZE HolEHE B ez d8d

YEHZV dolg ZEA O 2L Y= EE AR 7|EY 2R YR v, AxF FH
g5 sls oAHel Y #AE MR AFTATol NAYeE
23 stgdts el dA W £ 7] e
HHYS AEFYPATEH HFEH vA VE7HA Ol ZA % Ao W= ZHo| Bttty AAFPYLS,
EE EBoFIA AEEHE Al $& 2] A
Ad o uf FarHL s 259 EdxE RF 2 a4d% ZHE F 5000
2 vno Az g 23 & gov), FHY
ATEHS A=z Al =79 7oA Adsta e oy 7)o "o oz Hoju Ax po
b 2 EA F e WY YERIS 247 o) %o ol WY, <Izte] BAY KA
$g& ZEads #dd dHoly Ade AEsm oxa) 2 oo
=T =S Y O =
gt w Aol Az AL 5Ee FPATE
Aeletar #3lE A7Ye Ang 2¥ol rhd RE ATAE]
] Axwte] 23& 7bd 4 ke Zo] o] ZRAE
oldd BA HAL A ATHe 1 HPS A% o] E7lolm, o] Ea A AA ATASo o B
A AMEd & Ade IHEHE | gfr=(Adaptive o 2RO nHesy ATLE I 2= A F Aol
’ - - = N = R4 = =
Deep Reuse)” 71&& /ML=, A4 =4 Qo] o A
4 AS A 69%7HA Y £ ATE AL e
AZ AL *
Bes 2o 9@s We AR 20 RS
% AW 5 Qe uE, Y3 AR AP we
Yeig vEdIY N 248 s WEYas A% ARE T A 2ok e A
- e 2R3 9o g s AWBS W] R
SRk A M sje) ElolE mREE 74 i
RIS i : 2 Aol =REE 4 Agre] WasithE ool
dolel el TEA2E A RS PEEL 53 o
WEE s A% AT 5 A M
= E] O 5 d o Q.
QTYE dole Al TAs BAe 7 An oF ek ame e ol e e clest
= St O ALA O ubAT 2= 9]0 o w3} E2E 0% AT =4 HelAd #8333 FAAES
Sol A ol @ fAPES AT 5 gdlomn, = e e e
9o YEAZe e P4 A £D A3 ¥ e AeAss AR Aol Wi
Bob HAQ WEE AsHow FHFE H$

JuE =S AP =*]: R&D Magazine https://www.rdmag.com/news/2
019/04/meet-blue-low-cost-human-friendly-robot-de

Z2x]: North Carolina State University https://news.n signed-ai
csu.edu/2019/04/new-technique-cuts-ai-training-time
-by-more-than-60-percent/
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Z2]: Northwestern University https://www.mccormi
ck.northwestern.edu/news/articles/2019/04/new-imagi
ng-technique-reveals-burst-of -activity-before-cell-
death.html

4. 1 TE7]€ATFLNIST) https://www.nist.gov/
news-events/news/2019/04/jilas-5-minute-sample-pr
ocessing-enhances-dna-imaging-and-analysis
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8l< 2] Nature Energy HEo ARAE o] AF&
HiE gl & A&gstr] A 53 38 AR S
ol wjystA e Zo| FESQ. }E2EL AFERE oF 79 669 Fd Holx
235k Al AE dFFed, o &3ste HY
ATEHS AME = HiE Y AP E B oE ol B} 259 diy o 2 EYETS FAFA JHA
HiEl 2] o] S508 &3] AMEHE & AstEol A A=
AN dEES F=37 fs &4 shH<
&8 wj(DES, Deep Eutectic Solven)E A&-3< £ & ZAEs F8 FHo] FH EHAES Fo
Z71a, =F Ao Hlo £5F npRROF o] Fsh=
71E B2 Ade JAAT FA Aol A X8 F =4 21& AEVF FAHOE Ay W=
o] X% Ao Hlgl, FE&EHE 55 AFES = As A&k A=
d F Ae AFo] dom oA ExpF o] H
A ZAo] gl &9 A= Ao A Astrophysical Journal Letters <& AAE
oA ATEHL &4 23IHAGN) e A<l
guk AEQ dEEdy gAYy EFE ezl F&Q Ex(torus)E Aox2 WA dues Ay
o] gl B 3FEoA ZLES 90% ol FE 23t SollA #Sst=d AP+
F2Y2 2 WEYANAE 43 Fs FEIAS
EYEE FEHE TY AL e g A
ATEHS 7] AFH & JAdr|7IEdA gEole e wES WA, 25 Un Ee] Mo e
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2 Zojghal Zx3 .

1 zolE AWstr] Hs AstAES Be AR
=S FUE viEE o %ol x3¢E ILEE FF gt o2 dEE RAdFe F5HY 54 JAES
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Tl oF ot B ATEL oA Yys dAd 234 A5 dEol

AES Edas, 23tddA ofEA 2L A5
Z4]: Rice University https://news.rice.edu/2019/04/0 2 #AHHNAY AFAZ A HAE ©E AHo=E
1/new-blue-green-solution-for-recycling-worlds-batt A2 5 =2 Adst=d =go] v 93+

eries/
Z*]: National Radio Astronomy Observatory https://pu
blic.nrao.edu/news/key-feature-powerful-radio-galaxies/
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27 @ /‘]"ﬁ Ao A Ao Jh&stalT 9l ]“l‘ | ARG kst 07]*11_ TX]' | o=
5 Ao 5 St= o] FAlS
dirfe SHQEE sreshl s 508 AUs AAME 5 @EATNE] BEAY setEge
PTGl el s AlE - F A A BA Holt e HEA U Fus sl
TEIL om, AAAIE Folal HIET HES et AFE =719 ZUe gelsbsad =8 uky
hud hd - bl . b 1
A7rsle Ao HolH AFES A=HEFS A 5 Aoz UEy
PN e T )
WA FA7bEe 54 Vles VMo she
2019 7€ 10¥ "= MEZFA A dY= sty f2e TZAEZ AYste A s
Transform 2019” @Al Al 5 A& Fop Hal W #EA9 Fge s4e Wonw JE A
S 53 I EC] UM QA . o2 Hrg.

<*: VentueBeat https://venturebeat.com/2019/04/1
0/why-ai-and-edge-computing-is-capturing-so-much

Z£*: Nasdaq https://www.nasdag.com/article/ventur
_ e-capitalists-continue-substantial-blockchain-invest
—attention/ ments-cm1127407
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AES FomH EINEIH AY JUE T2 FY9E AYe FFo| AFF Lehel
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o] ZE2IHL SSIEEENH 7|EHQA IS

2 Holdo] ‘LOT WEYZ o 7IYs &4 T2 olufE @ nlolmEAZE S3 ARG

2EHEY WY "lo]AR2AZES 53 AfFE A8l = 2EgA 4 Eﬂol B lxzEie} walyy

Vg 7 AEF st AS. 71l o] &3 %“Eﬂ T Ao REE
fr& t7lyd BHA, X, %é & &£ 5ol A=

nlelazaxee] WE ILE oeld A 2Ae

‘LOT vERZ’ 7} 2BEY HESAE 7|95EF T2 3 dHolE A g FEglo] 7ol

FI AT 93-S P WL AYY F AEF ZoFe FHes |
(Cloud Run)¥ TAEZ I ZF 2ZTLA BT

E3 O 2 EEYEC] AYY VRteE A EFE e S AEE e FF FEE SN

o]&st= A B ol ARE xdsla ESAEE SN

FE #A2lE W3t gt Aol & #Ado] vk

ARS8 o] A= F8719 Ale](Chase)o}t AlFrste] AL
5ol ZEE W9 AY FAVHE AYEe A

no| A2 AT EE 1A mlo| A2 ATE J]|E 1A gk ARE A4S F Ade PG ] A

Fol A#glo] 0T 71&€S ARESt i oA <} AEE 2 MAEE Holgta WS,
AAE JuH 53 AFOoEREH 1S HoT
T AE o] EF AYALS ATE Aoz dHFHS. Z3]: CNet https://www.cnet.com/news/google-cloud

-expands-to-south-korea-and-salt-lake—-city/

Z=2]: TechCrunch https://techcrunch.com/2019/03/28
[microsoft-gives-500-patents-to-startups/
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O 0] oILix|5 Ao SZH2E=RE MY HSE ¢/ =5 st
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. qUA R YA A 7| EAdTFANETD = °lE’7l7Ml NASA <] 71%% Ao AL A mE
25 EAE F H7)(Takkion= ZZ o= oA FHEHI Q
o] g Aol FA ATS HEXEE e
Y Bl ZRAE 204 AYS AFF L. NASA €] iﬂgi(Splonoff) g Ay E Yo}
F AU A= NASA A EFAATAE H|E5|
o] TRAHAEE EEAA7|E 7|0k HeE &g FTFFETAY FFZEa o s 2 A
Aoldg 83l i gt AlolHITAE 2 H A e ddriEe] FEFH UL,
T JdE JIEs MLt de
NASA®] -F7|&df= I Zolg 72 NASAE
EEARL AEEe] 7 AR 27 duhES G SFEA] AAE Hile 71E€S MEsie
SAEA dAHE B2 AHAsE Zdd, o] AT ofygl, oyt 7EHAS A FolA AW
719 3 7FA ;A FHES #Aledger) o stal e ERF/AS S AR viE F
o} g Aro AAEA &3 BAHETE A AEE 7P EdA AFshe =8-S ALt Ao
i3
1009 287 BEAEE dTE 53, "HeS
i i Frg 98 BEAANES AL EF o)Hd JlEEe dA FAREL e A
F e PHE 2% IS S-FAFeA AEET = B NASA 7&EAH
o 7Mesh7l= AT WY, %, 34, 714 &
of ZEAEA T FA TE AEFZAIAS FHo] glo] BY F e HAALEA © AF ol
AR o] T2 A2~ HolHE BEsta, Ayrto Ha ki AgslS
AHEE Foly, B} E4kd dyA JdzgE FF
a7 ffsf AZ A ERALE Vs @ ol AT o TEO NASAZ} A AA Thekst 2l
. AP EAA o' FEHS FEA A dis 50 71HA]
o & AL A5
L 9 AHd e B3 AR A9
Hoto] w9 Fa3td], d& 5o Aol FZF29 g NASA9] 7|&old =213 YA} d 2alE
A o R AAE SAS o ATEHIS NASA dF9] gy EFGL A 2E V&
o a27lo] AF 7hed AAY Ho|EF A~HS ope FAls FEIA JATHA EE VP E]
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2o Aolm FAL 20169 SAetolte] @

| 2L
MALE ZAS ALH B A AA 2 2 x= NASAS ¢F7]sdf= W 7lsold
% Fo 2ol dFoz L8HI s

NETL #eg] ZE2AEA /Y F &g Aold o] ZaIL 7|#e] 7l&o] =7kek AlACl o]l
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= = i

E4: 1 FHANYA 7] EATFANETL) https://www.
netl.doe.gov/node/8684 Z]: Space Daily http://www.spacedaily.com/reports/Spinof
f Book_Highlights NASA_Technology Everywhere_999.html
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