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Market Trends in the Global Car-sharing Industry
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Emerging with the development of [T technologies and as a part of efforts to overcome and
mitigate economic recession environmental pollution, the sharing economy, especially ‘car
sharing’, is drawing attention as one of the key innovation strategies of the digital economy.
In this context, car sharing companies, automakers, and ICT companies are competitively
entering the increasingly growing market across the globe. In South Korea, however, there are
various problems due to the relevant authorities” regulations and conflicts with conventional
economic players. For this reason, more careful and flexible strategic responses are needed to
keep pace with the current trends in the global car sharing market.
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HEets AOIEZS ALl 71/10] QU= Eiset S AS2H ZEZ S SHAIHK|
TR M2 0|35h= ZHEA|(Robotaxi)S 2020E7EX| 1002t CH HEg OO0t ST
0 20 EIE2ts =W XFSTF SRR A7tet §etS Soff 0|EA7t Eiget 2SS CHOoH
BA0= KREXE AFZSHE MX| = AlZlE ERIOIA SR & U= MHIAGHILERR)S

HSE A=Oo|Ct.

4 ZMH|X(2019.5), "SRt 55 7FIYd 71 71 off Xt 5,000cH 38"

* A 210[EM0Y Q0N XA} H|R0| XX[GHs HIES 75%~80% &2 XA JH0| W= &4 XFaFal
AIZHO 2 238H51H HIL0| f= WorR! Zio 2 MakD|C|o{2|HE], 2019.7.)

5 HMG X€(2019.7), RSt 39 AUE FHlot= 7|88
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St ZEHEA| 01F Ol

S QHo} 3215101 BEO| XIBFHRI DY 24,000LHS L0 HE57 |2 BIUT, ZAHRA
TIEL 2H0|SHOY RISIAQ! ‘ROJOFS S5t KAte] B IXIS 85t 20|=MI0fY Alel| KIEE
HElo|ct.

D rexun Mxdmet AIZa] HY sg
719 Lig
= AEFH7|E L0 LS S SEO| AE2FAXIE 2019~2020'H0] 25X
24 x 2H 24,0000 L3RS
X S0 XCO00i| LH7t Xix|| JHE S A2 537 |28 QU5 THSt MMt FH|7F SAH|0f

SR} Gl M XS TS BHR B

Z A 18e X

JHerst
Z A x 20|0f

A7 21| MIOjR S|AL “R20[0FE A

L20[0FE 2025E77kX| MIA| 3t 2E2|E|
SYUE SHLE MHIAES THSHLEE A=Y

gotil, ®&

HIEZ 7|2

Mzl

LAA'QI-O' o10t0|.0:1 EA1 2H’

EoH LAS| 2 X

5 =5 =2H= = A( |O'| -|—_]|AEE‘I|O|3_
SRS X LAM | oy 7uistono) Zapare 702 29 X122 HHXISHS At T Ai2]
KBRS SRS HAMHIAS THAISI0] 2|ZE MS AFRSH= 1240] 72 2J0[2)
0T X FEE | AFRXIS MEl] 2 4 Q= Z2IHOZ SM OfRIELIZEO| TIHAA| ZH0IA
AlRE]D 3l
X2 : AI7HRI(2018.2.), ASAF SIAfS} 210/ Hlof) iRlo] W517| 23t K7l
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AR
HMAECZ XS H AO| STHEO M2t 7122 XIFSH &Ml & 2HRE &, ICT 7| 0] &f
CHRO] O] AIZ0H| FOIS 1 23 AUS 2ot ULt ot AEFW & S 47|52 2l HE0

22 XUTS A O Hije 202 HYEt

=

0

L2|Lt2k= 5G MH|A, HHIY § RR2IE| AH0| HHE = U= ?_lEEPf’_fr.-_-sl R UKL,
ZILHO| HMEHA & 7|E SSARIC| Bio)| 2t AAS FEISH=0| 022 341 U= &FHO0IC,
HHZ 20199 OZAHIXE |E£33|(CTA)ZH SHSH FHSMA 019}E(International Innovation
Scorecard) 0lA] R2|LIZH= XIFES R F20IM FSE2 2 =2 A 37 2K 22 S/
THE ZHGHoF 0] R20M2 FSES HEY & UChdl= HI7IE HUCE M2t R2Li2te
AHSR AYS o HEU MHA S| MIX0|1 L HHE CHROFAD 8 7|&E MHAE I8t

HO| HRHMS MABIH XIS EHU=0 Z= tHSoH0F & Z0ICt.
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Trends of New Digital Technology Applications in
the US Retail Market

o] & Hur, Chung ® MAARR! Senior Researcher, SPRi © chunghur@spri.kr

2lEI T E A0RS AN T H 22EQ AV|E S5 EE010] MZ2 HIZHAS Hkot
I TIXE SHAZ|= ZO[Ct. 212 0= 20H[S A2 2t A M7 ALE= 7H2C
HiolY, HEY, SEATSE HHEEE QU2 220M OHE & 7IE RSYXIS0| TIEstl 2212
2 DHIY BFEO= £-0|0| L7} LiHSIE= FA(0ICE 0213 Hat £0fM EIHOE|, AR/VR, ESHI2,
TEHA 7z SS 8% SHY HIE= Cidet 2012 A SHS 2ftiot U = RETAE
CXIE 71eS 280t At HIZUA RH YE2 S2E 7 (H0O| AFSZ Y0 HZaH0F & 0|,

=20 -

Retail-tech refers to the use of new IT and software technologies in the retail market to
propose new business models and increase customer value. In recent years, the size of US
retail market has continued to enlarge gradually, and the profit structures have been diversified
from offline systems including department store, category killer, and multiplex shopping mall
to online and mobile systems including Amazon and existing retailers. In the midst of these
changes, retail-tech, which utilizes big data, AR/VR, blockchain, and fin-tech technologies, is
expanding its business into various fields.
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1. Ol= 2MLE AZ9 X2} HS

D[R9 AWSEAS 22 QT2fol0A 220I02 Fo TR} OISE B4t B
HIOJE] 221 JpXIQ ATEQYO] A7|% O] STHEIBA AIROIMS| ZHAIH0| SHBES
BHOICE A2 AWRE AU MAE Mol 2 DIBAME QT2lel H20jA 428t 479
917 |0fl ZBIHACE 20176 & S BX 2] 0[ARl A | 5 267} ST} TrAiaty| Ol
201651 71 30% B7fet 20|k, 53| hE AUKS HHEHE A0JA(Sears)= 20181 KAt
SHEQ KOIE(K-mar)S E&5H 38171 U HRUS SR51BIA 20| S Qloh LRIat 2
A

7t X&E O0|UA HHMIE SE5IX| Rt THESE AFEEHHE ACE?

2Ozl 39| Y7I= MA Z|§ A§7|&4Q! Ot0FE(Amazon)S tiE1l= 0[0F7 & 4= SiCt.
20174 HHE OlOE X E2 X|4(Death by Amazon Index)*= HAZ T QHAEME
J1E(Bespoke Investment Group)O| OfOFES] ZME 2 IS = 5471 A0H7|¥E MaH
0I=9| 7t X|=E Gi=3t Z0|Ct. OIORES| SH2 OI= Y A7 YS9 FIIE ZFEEXA
UCE ZF 7199l 20149 = FIIE 7|&ZL= 2017 OOHES F7t= 3|=|H77fxl sALt
HOJAIA(Macy's), AlO1Z, JCHLI(JC Penney) §2 F7h= [ 1]0M 0| Bt +F0=

2oL

—
FEIX

SEEJ) ofutEo] 02 Cha Al 7|0l 0jX! 5

— HOJA|A  —— JCH|L| ——AJojA —OlORE

2014 2015t 2016\ 20174

X A=z 5 20/H HO[HAEY N=E TO|HE BYZ0IM M

1 Chris Isidore(2017.12.26.), Retail's toughest year: A record for store Closings, CNN Money
Lauren Thomas and Christina Cheddar Berk(2018.5.31.), Sears names dozens of the 72 stores it plands to
claose in the near future, CNBC

3 Patti Domm(2017.7.11.), Amazon’s victims : These stocks have lost $70 billion so far this year, CNBC
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OIIER SZXQI 2O = O|= ARS AR T 2 EtAZ JI6t ULt 2017 OHRER
S5 0B(Whole Foods Market)S 1379 H2{0i| 21510 SE0]| Cigh 21A0] 7H 2R
AZAY0 3= oERiCk= WE E1 UL 2018H0I= 24 HO|A(. P. Morgan
Chase & Co.), H=M aiiAYI0|(Berkshire Hathaway)2t E7H HAH|0] AELER &|0[2(Haven)2
SN ESH 2Rl oF= AETEAQ| HH(PilPack)S Ql~5IRICt. 22 S 8Z0l= O|= Li 5004 7h

==
XS 2Yok= MENLT A|0{E{(Landmark Theater)2| Q12 FXISIHLCEA

O[Z= OfDREZ| X7t Z3tel= 7120| Of= HA| A0HAIZS| #2= 20184 62 300 H2E
7|1=51HAM 2017 CHH| 4.9% S715IACE. [ 1]0jlA 2 2007~2008E MEZ2H] 2 7|X| MEHP—I
ofmtE AUHAAIC| IHE0| =245| E0E 2009H2| -2.2% DHo|HA HF 7|12°2 H|Qlstil

3 227 90| UAE HIHE 01071 ALK 5 012 AURE APS 77| SEH| o]
X402 AT Qle B, AR TS QU0 2210l 2 BHI ARJOR o%érﬂ ot
MRZ FRHA) AIBS 20178 ] 20184, 0.6%0] S7I82 AUQE AR RS Z0l5tn
ouct,
0i2 ADSEAS 72 (er9l - w0t 21, %
T 20144 20154 20164 2017'4 20184
T2
(R 5,215,656 5,349,487 5,514,901 5,750,355 6,032,048
2'7‘}%) (4.3 (2.6) (3.1 (4.3 (4.9

% X2 ¢ 0]= QIS A=(US Census Bureau)

O|2fet Eeh2 OHIFED Z2 T7|YQ| AMHRES 20MMQ| X2 Slhiet OfL2t, 71 sk
3 HEH 59 22t & ZHRY 7| ARTLE HI20] SAl0 StiECks HoilM &F 545
TS ofdsl 2 = AT 53| 22 FSYAE= TASH0] 1KY, 272, BSMHIAS MStH=
Qualol 221t 17 H0|E{H|0|AS BRI U= 220l RES Zfish= SUAHE(Omni-
Channel)2 FH2Z JHct= 2&S HOC OIS S0 OlE(Walmart)= 22121 ARIEE2

A ZUSIE 2ol Jet.comt Hayneedle.com2 Q1-&tO ZA DA ‘Shop by Style’0l2t=
CIXE 2 M7 |31E MASHE SA0 22121 2 = IFE0IN LSS Sh= HEA|E T
MH|A(Curbside Pick-up)E 201951 3, 1007H77HX| SCHGIHA QI2I0I-22101 GAIE Z35I5t HE
ALt

4 Anousha Sakoui(2018.8.15.), Nabila Ahmed, and Spencer Soper, Amazon in Running to Acquire Landmark
Movie Chain, Bloomberg
5 Retailing in the US. Country Report(2018.3.), Euromonitor International
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2. clHIZ HIZ9 &8 3Y

2B BlZ(Retail-tech)= AMRES 200 MEH ICT7 &S MERCEM ZIT AHIXIOIA
MEL 27101 7IXIE MSst= A2 20(stct. 2lHIY B|32| Hiigt SES 0|1= WSFOIRk=
0l=2| Of0EL =2 YU2|HHHIOICt. 0|52 XIS7HA| 204 7|PS0| ZAMO2 T
T2 M|A(Business Process)t| 222 H7|5t M IS MIESI5H0 SAl

k=3
=
71=0] F=E 2EHY HIE 08D 1o, SR S 2RSS AIZ &

o2

B HIZLIA
'H|__|-7 I-|:|- X-IL'_}
2 ML Rt}

2HXO| AHZH L HES =41 3T,

OetM 2HEY BIE= 7IE A0S 200 S 22 MZ22 7IXIE MISotl AT S
QK= XHRI0| THE MR 174 B0 TS 7155l ATt M, ANHFS L2 HA=(Back-
AHE

end) AN XS3tEl AIAR HE0 M1t 27 29| §240| Ot 2HIES EAY +

QUA| E=[ACE AN, 212401 CHet MMISH OfcHE HIZOZ THSA| ot5 O HHEstE 43S MESsHA
UL DMlE XG2S HIEOER Hes Islshs 7IaS 28, UEH HEH I Azt
olg|E Sall 2 2|AIE z|Asletd! UL
2B B|20| &g 2%
SEVIES HEAHIA Atz
. At AT OMDRE YUBIA}, LAl 7|
oIZxls e 22 OJAARE
-~ MS ZELf
OlDFE 4-AE}
A
N I OfO}E SCjHE AT
=S =TT
IKEA Z2{0|A(KEA ZHIY o)
LI0|7| SNKRS g £5t A4E 2
AR/VR MEOIJN Y | Wayfarol VRS 3 OlE2/0f AHIA
2ol s Z3 | €0IES|3D A AT =
38|A% CI2 THM 49| VR HIC|Q
ACHH| ZI0HO| VR 7|8t A X3
UDLE/MASHO| S2F|OIS 0|23t A 0[2 8 AlAH
239 2| QHIAEITHZ, QIALICIOf, ALIO| S| A|2 ZH| At
=250l 2N AT AEHHA JHAISI ZHE wE
ADtE 2ZE| T2 | OlOKE DHLIXIE 22Ol
J|ZE X|L|, 2zt 7|b] S SEHQ 7|3 2HE| 2

X Atz 1 EX|SE(2018), 2HYS| 0f2. ASFAHIM L5 LF|

SlEIY HIZ= e, JASE Sit 22 H=E 2 AF0M HIEEEE *lol 2SAls, MR

CIXIEet2 T30 UCE OHIREO| LA Alexa),

H, 2= x
OtREN S ChYe HEHZ RSt AHX YEHISE OFR2E 2HY HIAE MEohs 7H=2C

o
9, SEHQI 71E2 BB AL
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‘OfOFE I2fQl MHA! HEES QSO 2N O|=2Q10| AH|IHEO| 2EIQICE O|SIHLIT & 3
QIL}. 0[0f CHElSH= YOIE= ZEH|Y 22 &1, X238 ADEJIE, 7182 Z2oIMX(Sam’s
Club Now) 58 £ S0l /Lt 01z RE| 32121 Krogeri= ‘Digital shelf edge’ 7101 7|13t
LM ASHSHH 11ZH0| 2201 HIZ ZAH A| = 21 E MZok= dHH, 84.51°2t= HI0|H

[yt

3. 2MKLE 202 CIXIE £1712(Al 2IHI0IE, AR/VR, EEHI2!) &2 Ak

AMHRS MAOA QASKISS QUZHIA £[MQ| MEHS K[QFSHH QIZtnt WZSH= Hats It
[ 2]t 20| 220|E CJX|E(Deloitte Digital)at MUXILA(Salesforce)2 AL [C2H,

2GRS 7|H2 FEEM, JEYE £, HST M2, 2 S tet QIAPE‘QBHIOHH BWNE

()

r

M7 |1ES EE5101 QT OI0RES| ASKIS HIMQ! LA Alexa)= AFZISQ| LTSt 7H20| AH|Qt
HHE HES Tl & & ACH, 7PEE 2XQ HIAEH Vesta)2| SEIUS BETICE HIAER=
7=t MM, XE2Fe 71S0] AN T oM ARAHZ SE0H LHAe] 242 Soff H F21
HSE Lol HaS Faotl TS ZLEZSITL 2018E OfORE0] MEA 21Eet YA 7|1==
5~12M| OfO0IH| HEY MHIAE MSot=S HEEUCH, 0IF F1&iot7| 2l K2 X 7|=

OIC|M(Echo Dot Kids Edition)2 SAISHLE. $iXH 7| HEH|E| AZI(Kid Activity Skills), 7|1=

IFHAE(Kid Podcasts), 7|= 2EIX(Kid Routines) S L6t M ZiHIXE XiZst0 Q/Ct?

r

ATIRE 7/40| QIZRs HBE

s ue o | I
suosgusezu ey 52 I 2

% Xtz : Consusmer Experience in the Retail Renaissance, Deloitte Digital & Salesforce, 2018.

6 SHERYES| 52X|5(2019.4.15.), &2 0|2 ANHAIR EJIE 21 57tX| 7|/I=
7 Alexandra Whyte(21018.9.21.), Amazon rolls out new Alexa kids features, Kidscreen
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Ol= = 7tX|7F QICH &y, T2H0| =iE

EH =
B = = =e
o= G0 MEot= AOICL =M, 12| AT IES &4

20HZ0FA =H0[HE +&-&85t= ¥
JHRIZELE 70 27| HOEIE

H|OJE{2 1240| D= F10HS KiESks ZO0IH. OI0RER 72 45 X|%0f OIORE EAO[ENIA 112
T 40 0= U2 4SS THok= OHE 4-AEf IFES QESIACE 12|41 02fet HIO[HE
EEol0] 10| FEot= 2| LA, MIF, BiSHEs ._’83}“E1I OfF O[LHO OIF{X|=
OHIFE 2 C|HE(On-demand) &8 MHIAS JHd SO|Ct. OIOFER OIS ol THM =20f0ilA{ 3004

JHe| XMl EHES HR510 T2l 2EHPrime Wardrobe) AHIAS SA[GISCE,

gl

i

AR} VRO| 71 B MEE AMNEO0K= 7H+12t THMOICE S 72 HES AME HHX[GHAL
UEX| LD A §F0f et MSE Oiofst=s =1 ULt OAOKIKEA) = ZHIY
070} EY0|AE Soll AR ALEHS MIotal ULt ADIEE MO HAS H|FD HHXISID
H2 Mol ANIS MEHSHH MR HAQ| 2E0| 7HC=Z AP HXMK= Helg MSettt. 0=
22101 7t HIHRIQ! O|HO(Wayfair)= 7+ Y2 CIAZ|0IE 7HLdh= 012 2|2 (Magic
Leap)2t MIFSI0 VR GIEAS M1l 7HMO=R FS U £ s MHIAS SAGIUCE 02 2|2
2(Magic Leap One) 7|7|2 Eslf 74O 2 AH 27|19 3D HES & QO O|2XRY =21
OIE|2|0f & 4= QU= MRAHIALE O[T0j= 2018 =0 TO|AS D} TIEL{AS ST T0|AS

FALE(Newsfeed)0llA HO[HO] HIZS 3D O|0|X|2 #&i5k= MH|AS MERCHS

SEAPI2 z2 AMRES AR H3Mo2 EET ULt S AIEO0MIA SEXQI2

- HIEH|0|E{(Meta—data)*S
SUEE & 2 Q0 S2US SUEOR HE|Y o QUCt HOIE} A ZE(Sam's
2 Wot7| Yot FHoE YWAX|ZRE HFIK| AX=2| O|HS
21 AIARIS EISIRICE™ SN, ASSHHE AET 2HOZ 28510
AOHZH| AARIO] SIS 7TEME 5= UCH 26X 0= 22121 21 RHAEITIZ(Overstock.com),
O{HME HAO|E UAI|C|OKExpedia), TR (CheapAir.com), 22tQ1 ALE JHLALR
AT|IO|(Shopify), HIIEE AEHA(Starbucks) SOIM 851 ULt A, EEHIIS Sal
ANE 2EE| T2 74 S JHUGH DHHEE SHGIL QHHoHA| 8- Hat-Ha|e 4= IO} OHRE
HAH|AQI OFOIE DHLIXIE S2X|Q(Amazon Managed Blockchain)2 AINRX7|2| QHESH
HESFE Ydoll =1 Feo HEE SRYCZM 7IE 124 Uy 2240 CHe thSat

UY|et HHE ASX[H H2E SHAXOZ Mo of =L

SEX2E Sofl g

=yeiel)

8  Jacqueline Renfrow(2018.8.9.), Wayfair unleashes mixed-reality shopping, Retail Dive
9 [+ Hl0|HE MHoiS= O|0|Eof 2ret 7235k H0[H

10  Matt Smith, In Wake of Romaine E. coli Scare(2018.9.24.), Walmart Deploys Blockchain to Track Leafy
Greens, Walmart
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ECE) 2oteo] 2259 AZ0[2AlAY

X Xt 1 IBM HANO|E. S2X|Q1 TTZHALY|.

4. ANAHS

M AT HiQF 20| AMRS 2050l Cifet CXIE MVIeS E8% 2lHY HI= 28RS
JET F2 K LA W2 HIE THNRUCE SRl AIZIHE IS0 LEARI0IA 22421, ZHtd
S2E 0|30t UCH, A= H=ol SEEM SE0M 7HXIE MSoHE ICT 7IE0M
TOHIALZFES| Holdit HetdS A= SHE AYS ot ALt Lot 02 7HX| CXE

H7120| SEE(0f FAUME =, AHE 2[E|U(Untact Retail)''S Z3fot M22 HIZUA BASS

TIet HoU| HHU=
TXIs5, YHOJE., AR/VR,

M, S=X2, THA S ICT 71=S 018510 YES fet Lot A=S Tl SOICt. M2tA =Ly

QEWI= TR HEVIES BRI0] AKX ALHOIS £0|T M2 THHS HBots
HOIQI HIXLIA DHS BIS0| HOZM 22 JISTH ZHY 4 00t B0, HEE HHN
B2 TAOHs XIS KT SBI00F B 5 71 24 B3 U BUS S5t 23712 RED
2yt 2 BEDY I, [T7190 QEQRZ 7k IELY M2, AEET S47/040] o 2
QAEIS S3 EXF BBA0| £ MEP TN 5, LIS F0MS 29IS Shzst Tovt ot

11 T0I£(2019), QIEHE 23t sttt 2|B|Y MRjo| RISt S8, ATELOFMAAA, 20194 1183,
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Current Status of US Weapon System Software
Management and Its Implications

MA3| Seo, YoungHee ¢ M2l Senior Researcher, SPRi ® yhseo@sprikr
2434 Kang, Dongsu © 14 Director of Center for Military Science, RINSA
Associate Professor, Korea National Defense University ® greatkoko@kndu.ac.kr

YO qYAUS|S2 ARt MASHFL T ST AlCHO| =7IHE0} FXIGYS| BSHOZ QM1
UCE ZR F7HPA0 SW HISZ S290] HXt S71et0l| D=t 0[0] Z5¢= F71XA| SW 22l AZH
QFECL 27|HA SW 2| MEI=QI 0j=e| SW XXt M 2Ag Salf 2 L7[HA 28X
IS Pl AHEA F1= 5 = ZH X0 Yotof tet 1210] Lo,

Highly advanced defense science and technology is recognized as the engine of national security
and economic growth that sustains a nation in the era of the Fourth Industrial Revolution and
Technology War. With gradually increasing role and importance of the software in cutting-
edge weapon systems, it is required to set up an appropriate weapon system software (SW)
management system. It is necessary to think about how to establish relevant governance for
more efficient weapon system management and enhance the competitiveness of national
defense in South Korea, based upon analyses of the SW organizations and systems in the
United States, one of the leading countries with advanced weapon system SW management.
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SOIHAH, =8 JI1S2 SWE 18

AR} LIHSIHO| QI SW SEI0| e QU= HE FH = 27[MAIM Swe| HISO|
FRE B7Fot Ut ZZ RU0| =UE F-36 TE7|2| R Q7FARRIS SW= Foi8t HIS0| 90%
014014, 7 E&E 3R 201 0= ARfX QUCt. 0|=2| TE7| SW HIS2 [21F 1] 20|
AEHez St UL,

O} ME7|2| SW 72

Airborne + Support
Software
32,000
30,000 ———
28,000 .
26,000 b
24,000 J
22,000 Airborne Software Il
20,000 i
18,000 /\ 120300

16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

SLOC in thousands

9,200

F-16ABlock1  F-16D Block 60 P-3C F-22Raptor ~ F-35Lightning Il F-35 Lightning Il | F-35 Lightning Il
(1974) (1984) (1996) (1997) (2006) Block 2B Block 3F est.
(2016 AF 10C) (2017)

% Atz : DOD, Design and Acquisition of software for Defense System. 2018.

FIMAE HEL BYE sots MAZ Hot= AIZIOILE 2E0M XEHeZ ds55
L2IOIO{0F BT AIARIO[ Gl R QA FXIGHALE STHEX| §411 2|19 FES Rk A0
S0ttt %3, ST JE FUMAE F7IMAL] RIEHR! 95 RAIE ¢ 2

ZEHAZE BH0IC SW S FIIMA SW | BFS Ze5t| floi F71MA SW 2|
MEI=Q1 0172 SW 22| X1t M= AT 0|0 [ME AMES EE0HAt BiTt

1 Donald G Firesmith, et al.(2009), The Method Framework for Engineering System Architecture CRC Press
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OIS0 SIIHH SW 23 F&I2

0} 2R 27|77 SWELS Z2lst7| 98t RIS IOl G 7|2nt 72 ZXI0] SWet

2 7SS ofal UL

il

r

=IOl AT IEMEMIE|{(Defense Technical Information Center, DTIC)2} AO|HEOH HE

A|AH J"'E—E—*-*.“H(Cyber Security and Information Systems Information Analysis Center,

CSIAC)= MiHS 225t G171, A|AE! AIX|LIOE! L Jiet HAE OZNAE ZH=SICL ESt
SW 2 HW ff‘—lg.“g EX|, M 9 X2 7|52 7, SXA2| 2 Migske JFAC(Joint Federated
Assurance Center)= X|&lot11 QIC}.

1. L7 IEFHEME|(DTIC)2t HEAAH HEEAHE(CSIAC)

U7 EFEME(DTIC) = XM A71&2 JHesh= o 2R XAIS 21 HeksiH QX
O=F HE5| flol 2tel7|= CIOEE -’.f-?:.*Eh_ seols A0 8= FL 7|12 28 32U =

AIAEé!OHkI HEE ZQot ULCH ESH R&E(Research and Engineering) HI0|EY|0|(Gateway)2|

=S Soll 7120 aE SEE 2 SW A XI55S VIS0t 2[5kl QT S HEAFESR,
U A, T, 7 MHIA| O|2= CHFet 1247 [H10]| X0l s 24 3! L0 X[2S
B35k HEEAMIE|(nformation Analysis Center, IAC)S ZH2IGICt DISIAY SW 7HLAL 2 AIX|L0]
s Ctget M=27150] FEEAME LA ALO|H Or ot =8 AJARI0| CHEE MEHHOI X|ES

AO|HEQH HEAAE MEEMMIE(Cyber Security and Information Systems Information
Analysis Center, CSIACY'= =7 |S™EME(DTIC)7t X|2lok= O] TS HE2AME(AC)OIC.
CSIACE M| 71| IACE S&Ist HOZ M| 7He| IAC= SW |0 2A MIE{(Data and Analysis
Center for Software, DACS), MEEZ 7|&2ME{(Information Assurance Technology IAC,
IATAC), X|AlEe| U MEZQ J7|&2MME(Modeling & Simulation 1AC, MSIAC)Z FAEICT,

CSIACE O] =489 A+, /M, Al & &7, 2IS8F S0M 7|2 eFet SEE Zd6t,

AOHHERH & FHH7|S0f CHet YR MA X SHAI9| ZHARQL HMEXIAE EEd17| 2ol
HEEAUCH F= Mol |5 ZEE 44, 24010 E5cks 2853 +4iT

2 0] 2 ZXDHE RS F2UHQ| 2 27 |MH SW 22| XX U RIS 548 ZAK2019), SPRi, &7 LIRHIZ/HS
WS

3 DTIC EH0]X], https://discover.dtic.mil/about/ (2019.7.15. Z4A4)

4 CSIAC EH0|X|, https://www.csiac.org/about/about-the-csiac/ (2019.7.5. Z4A)
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FEEZIHZEMIE(JFAC : Joint Federated Assurance Center)

N
ok

I

St EXH=MIE|(Joint Federated Assurance Center, JFAC)>= 7| &[0 CHSH SW E&IE
(Software Assurance, SWA)Z} HW ZXEZ(Hardware Assurance, HWA)S =8lick= XX
SWoj| thst F|of&(Code Vulnerability) 2418 85t QUCH SARD(Software Assurance
Reference Dataset)= Sofl C, C++, Java, PHP, C#OIA] 1507l O|&2Q] F|eFds CHR= 170,00074
OlAfe| 2 72S Ha|ot0] SW HOt =8 £JH5IC} 5t Z2EEFT|[&R(National Institute of
Standards and Technology, NIST)2| SW EZ T{EZIA 2l 71 I KSoftware Assurance Metrics
And Tool Evaluation, SAMATE) ZZMEZ =3l JHLst HH 2M T7(Static Analysis Tool
Exposition, SATE){| CHSt HE at5t0 QUCE

I'I%J) 0l

0I=0l 2IIHIH SW SXI2t] H

O=2 &&71, TR &, DAY 22 R7|HAIS0| TS 3ol 7IsS |XIoH| flet SW
FXAI22] HIB0| &% 5 St X0j 1502 H2i(3tat of 17X 2) 01 AQE 202 o5t

UL Ooi| 27 XA 2B=h= SOt HAXCZ SWE |ARME| St1lA oh= &S 7|20|1 UL

1. 0122 271HA SW |XI2t2] 7HE

0] L= RIIHA SW RX[HZIE 2l RX[H2| RS IAH 47IKZ 727610 2F34H
(Corrective Sustainment), MSH|(Adaptive Sustainment), 2t%75H|(Perfective Sustainment),

0|2 &H|(Preventive Sustainment)2 22611 Q)L

2F4(Corrective Maintenance)2 {AI22| L SWe| R85 +80
(Preventive Maintenance)= SX|2t2| Cha SWO| @RS AMO| ZX|o}
(Perfective Maintenance)= QXIZZ| CHA SWO| 7|52 BHAIAI7|= HE02 QX2 CHA
SWO| Cifst At 715 £71, 715 B2, 715 AR S0| A g2 %%OH S8t HS8H|(Adaptive
Maintenance)= S| T SW7t M2 BHA0H XS517| /5t #EO2 GlOJE Fgk AlAH

E30|1, offd |

|-._
= 2=0|C}, 2P|
F= O
=20 —

rule-
I o

5 Tom Hurt(2016), Deputy Director, Hardware/Software Assurance Office of the Deputy Assistant
Secretary of Defense for Systems Engineering, "Department of Defense(DoD) Joint Federated Assurance
Center(JFAC) Overview" ITEA Cyber Meeting 2HXtZ

6 GAO Report(2019), WEAPON SYSTEM SUSTAINMENT, DOD Needs to Better Capture and Report
Software Sustainment Costs

7 DOD Instruction(DODI) 4151.20, Depot Maintenance Core Capabilities Determination Process(May 4,
2018), GAO-19-173
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g5 Hd0f ME T2 HYE, TH7 (X HH S0 TE AHAEO0IE 22 74 S0| sHZECt. 0]
TYRO| 47HK| SW RAH2| 272t A= [T 2]of 2T

0| S50| 474X| SW RRIRI2| 2524 0flA|

Corrective sustainment Perfective sustainment Adaptive sustainment Preventive sustainment

Corrective sustainment Perfective sustainment Adaptive sustainment Preventive sustainment
activities diagnose and activities consist of upgrades activities modify software to activities modify software to
correct software errors after to software to support new interface with changing improve future maintainability
the software is released. capabilities and functionality. environments. or reliability.

For example, corrective Fox example, perfective Fox example, adaptive Fox example, preventive
sustainment was performed on sustainment was performed on sustainment was performed on sustainment was performed on
the Joint Tactical Terminal's the B-52 bomber software as the Command Post of the Command Post of the Future
Integrated Broadcast Service part of the B-52 Modernization Future system software by program by analyzing system
system software by fixing errors ~ program by editing the host making it compatible with the software and reducing install and
identified in Information based security system which Windows 10 Operation System. configuration time.

Assurance Vulnerability prevents intruders and enabled

Assessments submitted by system administrators to identify

users in the field. attempted system penetrations.

% Atz : DOD Instruction 4151.20, Depot Maintenance Core Capabilities Process(May 4, 2018), National Institute
of Standards and Technology. GAO-19-173

2. 2} 2| RI[XA SW |XiE|

0]=29] SW RX|H2| 52 Zt 20| AXE SW ME] L= 2IIHA| 70 AHQ A0 2foH
£HECt OIS EH S22 EA Y XL XI5 SW AX|LIHZMIE{(Army Communications and
Electronic Command’s Software Engineering Center, CECOM)7| S 41 A|AHIS 2[5+ SWE
SRt S St 2 O|AIY HT7HE! L HIX|L|HZIMIEI(Army Aviation and Missile Research
Development and Engineering Center, AMRDEC)= OJAIY, @F 2l $k22 SWE QX|H2| Sict.

S22 J|&X|YMIE{(Software Technology Support Center, STSC)2t SW SX|EL0E
(Software Maintenance Group, SMXG)2 Solf ZtTH[3H T2 ]2 UDH|Z| A|ARI QF A|AH]
KAk 718 2jo|ct, 27| X|&, ¥R X[, HE AR HAE, ng U AZ0[M AAR] Fict 2 22

XIata QA

o2 ENTS off ME T™ MIE{(Naval Information Warfare Center Pacific, NIWC)0i|Af
NE=TR= %Iﬂ, S, ZARH 3 QEE|IMA ZA| & FE, AOH & 23 2O0I0M Sz A|ARS
X5t QICt. ESH o2 MEXA LTS(Life Time Support) HH| XMAIS QX[otr QICt. si=ol

HEAHAE 20l §H=0 AAES S HeloiFal XI2ISH, FESH 82l 7IsS +&ok= SW
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HAOICE. OIF RX| elohs WHR! MEXA LTS FHl= HEMAPZL =M BTH= ~HS O
M7EK| A Z Hefelr= S& MHIAZ TEXAIC| ’é* EE XISHOZ 2iQlotul, 1F Tl Al

MR7|s Qs X8, NABEE 2] B

’

LTS ‘gHl= 0| sif&2 2t OfLl2t U= SHAAFRHOIME O] szt Al2fS Salf O|X|2A HEXA
LTS SHIE ARl SOIH, &5 it O st 7| Z=-gf HEAA| LTS ZH| Z2IHUS Aot
UCH S ol 2 LTS FHIt QAR /i Z2 IS TG QUCt

AR

= HOIZ 95t JFAC CSIAC EX0| HEE Of2IZ/0] 0} Hotar =20 Chst
HUIISS Sa5k QT T3 022 27IHP) SWe| QA2 98t HIT2S JHRT 2L Sw
=t

0
=
or

At FAIES DES 7ot HEZRIQ A 2fsH SW ZHIX[H SHE 2206kl QUL

FI|HAE &5 01 40~50E St MEE= 2 YIFVIE A== EF0| ALk I
BR, TP e iR §5S ot JHE 01F S0 AIRIIA| CHEIZ 10 Ofe<l
7[2t0| 2Qstt. R7|MAIS| 71S0] SW= F13iEl= HIZ0| FO0HK|L SWe| T E8d it

L= gat HoY0] 2&E SW JHHO| FE O OSATICE Of2fet &S 1IeSITiH, 7|aHatet

ey, wel Hatof 2t HRA| SW HHI0IEZL A 7tset F71MA| SW RARE] M=/t
= QUE[0{0F & Z0IC,

A0 22X F7[MA SW RARZEl= 2Ll 5 ZYS =0l= AVIPHE 0|0,
Y FIIHAE USH ST [AH2| A2 2t 7| TR A0 SiZ2 2 2l Y

O] £l des YR = AUS XO|C,.

OII
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A,
Q.
0

Holol= T= 1o 2101
‘eed T2 a0 =00
Introduction to Functional Programming and
Supported Language Trends

2™l Kim, Jung Min © 9119l Researcher, SPRi © jungmink26@sprikr

Z|Z ZF|X[gF T2 72HA10| CHoto 2 Sk4ad T2 Jaial(Functional Programming)O| CHA| Z:28H0
QUL gl D222 HH|(Object) HPIZ EXHIE =olioHK| 2211 &t+(Function)S29| HRC2
=MIE Sofiol= HEC=Z, X[ T2 T72HA0| 718 SXHES 2= + Y= AES X|HCEL 22
JAVA, IO S 7|2 FHLUXIOA| RSt A0 Lot S T2 T2lS X|2ISHES Halck= FMIZ,
O]2HE {loH A WK0j| Cist 1247t st AHO|C.

Recently, functional programming has emerged as an alternative to object-oriented
programming. Functional programming is a method of decomposing a problem into a set
of functions without decomposing the problem in units of objects, and has the advantage
of overcoming the problems of object-oriented programming. Recently, languages familiar
to existing developers such as JAVA and Python are also changing to support functional
programming, and it is time to consider related education for the future.
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SWIHLKIZFH EXP(Procedural) BE= ZHA||X[SHObject-oriented)0[2H= 20{0f i<t Z40|Ct,

RS SWIHE 2219 7|=7} Eli= O|20[HME SHA0A SWIHLAIS| S MIIESk= XEENM

ERE|7| MR0|CE! 0] & ZHF||X[&F T2 72H2)(Object-Oriented-Programming, O[6F OOP)2 S80I
7Hk THCIUO 2 A IHR Q2 A7+ EEZE|H SWIHLAR | HIEA| 25{0F & BEHEO 2 QIX|E(ULY.

ElZ SWIHLUXFSO0| QrAf ot & S Well-Defined) SWHL TH2{CHI0] EXfSt0l=
&t4+3 T2 J2(Functional Programming, 0[5t FP)0l £=5H= A7t & SAStD QICt
RE SW20F MX “The Pragmatic Programmer”2| XX} Andrew Hunt= 20195 92 =10
OIE{EA HAATEIO| 01422 SHHSH=0| FP7} Q85I HZ5IUON 2 2L DHIY A/
‘CHd

ZURZA = FP7|EE Q10{Q1 A=IM(Elixin 2 LSt RAHE 7|E AQate| xIEHOZ
LHMIY SHI7F 27| SHQICE? St o LIoP7L 43 A0 XIS A HXlots AE Tist
oI, 0po|2Z2A I E(Microsoft)y= 20194 3RS H FPANE Jidoh= ZZHMEQI ‘Bosque

Language™“E &% F0|Ct.

0|2 FP= Z4AIX[3F TH2CHI0| X[HHSHT U= SWAIR| 27| S212 27|11 QICt 210M=
7|E R[S TH2ICHI0] 7121 E43t SEAIZ0| T A=W, FP2| MEkHQl 71 2 0|5 X|sk=
T2 7243 HO{0f| CHoH ATHE AL SiCY.

T2 THCHIO) Het S8

OO0PE ExtX Z 2 TJaiR(Procedural Programming, Olot PP)O| CHSH CHOIO 2 SEFGIRALCY.
PP2t _J.\_EE°JI017f SEGlE M0 RF £AKOR J|sg sk YHO|H, ZEZKFortran),

UZ(ALGOL) S2 = iHEE= 27| T2 720 X047 0[0fl SHFSBIC,.

PP= AZE07t SEloh= EXI0| FHESE F7| IE0| AZEY0P7t HI=EE 7SS =3oH0}
& Al =Tt FEE= 2AT0| QUL OIS siaet 2~ U= HHO7} GOTO™ H=h|, AZEL0{7t
Ef— Of] Al3H5HOF &F AATE XX X}QE0| HOfE & Q0 SEE AATCE =0|7 FE9)

QOIMS FHRICIERIL

-

http://www.econovill.com/news/articleView.htmlI?idxno=361625

2 https://www.techrepublic.com/article/the—pragmatic-programmer—classic-developer-handbook-is—
retooled-for-the-21st-century/

3 http://www.inven.co.kr/webzine/news/?news=219071

https://github.com/microsoft/Bosquelanguage

5 GOTOZE2 Z=7| HxtA D22y ool EEH HHNEM, ‘GOTO + SXA|” HHE Solf AATE M3l

TME XNRE0| BiE 4= /AU

n
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JEM AOEQNQ FET} A&otl SEMH0| H0IX[HA ‘GOTO'RQ| 80| RXAIE40
FISES J)|X|7| A|IRISICH= XI&I0] M7 |E|QICt =2 CIIAERL7} 19684 WS GOTOR2)
EHE% ==20| CHEAMQI A7 Zit2 ‘GOTO” BHOt ZE2| £E of=tA|ZS XIASIILL.

0| T2y AHols ‘GOTO" BHOQ A X|Y5t7| Lo, X2 Thelel T2 AIXQt
TZH|(Structure)’ AF8S X|5t= J?JQE HHEIRICE AZH= FF 2F|(Object)2ts FAH
Hag g2 & U= 2UA(Class) JHEC R LHMEIH O 0| Hsh= & O0P2| S&E UL
0|21 OOPO| AESok= A0{(1972H: A=SES, 19834 C++, 19954: Java)/ S0t EHE |
SIXHIEX| T2 72HY AH0{Q| It |31 UL

ZHIXIE T2 A0 St ot

OOPE= AtEH(State)= ZHX|(Object) L Hi4=(Variable)2 ZH3=6HCHE PP7} 1}
A0 0|52| K2t CE0] LIS 20| HEH(AY, 2Y, S §)E g = 9|
A 0F Y _PY S)ACHH, OOP= WUUS SHte x|z Hi nUs By
EM(Attribute)S2 ZX| L H4-Z MOISICE & OOP= AATCEO| THQAE MHRl= JHEOZ2
TR ST 27t 2 AZEQOT 7Y I 2|51 | E0[5ICe TS 7L 01X
OOP= 02 ZFHISS &M 2 2MIE A5k AlsAl(Bottom—up) SHZHOIRE &X0| QOLY,
I3 =7l et 22 R 71| X0 | EXHSHC.

2
o
FH
o
ol
3
40
_Qé

-|-

m E50| HIYEHY 1 OOPOIN A El= &4(Function)= St U0 HoHM T2 ZXHE
2 Retum)ot= 27t ALt

KSAS a0lEf TTAZ|L 2t ZH(x, y)E Bretshs HAE(Method)?7F ATt 7FE5IAL. 0

HAE= KSR Sl 2IX[0f| 2lESHH SERIC F, %%?J Yt 102 =0t ol 0 325
AIDHC THE 2 210 EretEICt. X=0] et A2 AKX 0f2fet A125= HIAE FH0|AS
Zhdot7| OfZA| ofH, &M B2t TS 0 2 4t 018N S| ZAP7t UK GRE
20151717+ ER| B4C.

6 Edsger W. Dijkstra(1968), “Go To Statement Considered Harmful,” Communications of the ACM, Vol. 11,
No. 3, pp. 147-148

7 2o HEE JHEoR, TAME Yt St Y| H(Variable) EY0| 7tSoH7| HE0| T At 0[49

2X0Z 8 JH=5it,

Off) QX2 ZHH|7H ZXHSHCH, QRAUKX|Q| MY BF S2 QK| 7—.”7<1|9 A2 MY E

9 IZRIY AN Qb 22 WM AtEot=s HACE, U 0| Q&6 I3 IyE AN AUE
=g ==

o]
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m 24 2t = B7h: OOPUIME 2H| 2t MEAIRS 9I5 3147t LIZ 2HI0) 142 S3IC,
0] AL B4 = MP0] QIEXOR SA15H| B0 HALSA(Reusability)0] HO{XI
D2 30| BHETL 57IeHs T2 §9I0| Ei

OIE S04, HI0[HE SiLt UHLT 0|5 R0l EXlich= MYAM F7Ioh= S-S 7FIoHEAL
0] &4 2 A0 2l=M(Dependency)S A E22 FXX 2XMS OP7[SIC QEMS

aT
E0[2= Tt 20| A=E|L QUXIZH 017H5] 24TH2| OOPUIA= SiEd e/t (.

JEil B} HI012] Of24= : K| W = MM MSot=s S0l 2foh HEEI:
= A W B2 AR0AM HE Tisot=Ss Dicls SAKQ S=C. t2
pile)

ol Z2= B8 247 Ul B4t S5 29, Ol AH0l OfF ORHZE B4 AEp)
HZIEIQH=] REfoHs 22 412 20| OfLIC,

7t HE|AE SE0ME A L &8 SAI0 Chert B2 7HS-d0] U0 BT 40| Cet

Ol 20| B2 HIO| ARE 4 T,

rio

got

I8 T2OAY0| SN HEHE

7| 1gst % 7K SHE0 TSt CHOtOR 348 T2 I2HY(FP)0| SHOIGIC FP= AEHS
wmapﬁqu B GIONT S0 R0k TRT2HY TRICIRIOICH 27 E9I2 SIS Z3HofX
50| HER SHS 23510, FOX 20l THolo] 34 22 ZIS S2OR sk
SXS 2O OftojM FPO| 2 SHS ATHET OfTf3 XI0IS0| FPS XIRIGH=X| AT=7|2

|
on
>
g
rli'u.,
o8
I
N
i
2
I

[4S0| ZBIOR T2IUS B,

CH=~(Lambda Calculus)OliN &2 4=

FP= GO|E] X{2|2 461X &t
FPQ| 7|2 1930 ACH SRt L=A i1il7t 7Ht.é-_’3._f o

l_°

l_O
x
_?_
|0
HU
_>'
_O'E
=
ml oot

UL} T = Bl 2|, ot M8, HEH g T3l 5 Sl Holoh= YA HAOICt
SIOIC|= H3d01H Si=0| oMY Qilks Hoioh= WHO|H 32| OiM|= ZHHs| 23S 4= ALt
s 2ITE ERAL0| ZHESEH K|
g Ay 2t 23
27t B YLD, xO| ATS Bt X=X * X

&2 dist X, y)=>x+y
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7|S0il ChHet FPLE OOP2| X101

H
N
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« Bt square(x)= LH2HO|E] 0l CHoH x*+x2| 2k Hiet
o 2 sum(x,y)= LEH0(E] x,y0ll Cioll x+y2| 2k et
e A =230
(Bl 1) K xS Y xO| HIZS Hiaksh= & square(x)
stas (Bt 2) AF xQt yE D & 20| 52 digtet= B4 | sum(x,y)
— SUsH U=HO|| CHolf & SYst S HF
(B2 - Al 2 HAg Soll HAE AX7t U= HAE S1831HK| 43)
Calculator(x , y) {
private state = ‘square’ or ‘sum’
‘ , - - h tate(k d
- ‘Caloulator'2H= 12| Alth(state)ol eyzat £ kx| | Changestatelkeyword
&7t MEHNO 2 ASH
MR | < 245 L change_state 42 QIRO0IA HI510  state | run()
0| HEE A, S TiEHO|E2tE 53 740] 2|2t if(state == square)
CHRFE] AX|7FERY return square(x)
= else
return sum(x, y)
}

FP= $I2F 20| 2Tt Ch | 2 D2 7200 =S MEEA (1) SIS =101 CHoiA 24t
SYs 20| LI2e XS B, (2) ZE EHEE RF0, (3) HE|A|F0)| gt HEES
WSl 5 A7) 4715 OOPS SIS ST ZoUM 8% S15c)

a4 DRTAI0| 73

FPo| Ast2 MAS(Declarative) T2 1242 7[HOZ 15 5._"1} MOS T2 7afaie “Boi’'s
g ZQIXE TER AMste DRIY JIMOE, “OfEA ASY HOIK| EHSH=H 23S
A& FFA(mperative) T2T2HY 7|0t HE HE|SH FHH T2 WU C++, Javalt 22
L2 OOPE X|oh= 21017t xHEHSH 7 HEH=, ~3oH0F St HHAIE L112IE2= XAS|

ESEICE I OIS TR IR0 S
SQLA{ Ofit BIOJEIS 7HZ Z491%| Bt

o

X MOIOZ0H IR IMS SRARICE TR HTML Ei=
HHGH= 2A10] Of0f BHBITE

[E 3] B Aot BH/HOIHS Kigiste AzEto] I B|DOIC), Kbt T
BIZ5IR AZiat B I7HO| CIOJE S35l HOR SUSH RIS AABICY

Agtet3c

for(int value : numbers) {
System.out.printin(value);

numbers.foreach { e => printin(e) }
//E= T2t 20| £ 7ts
numbers foreach printin

(5]
@ numbersOfl X% £l XAHS StLt JHHCHvalue : numbers)
@ 10| 2AHS Z(printin(value))

® numbers0i| K& f A0l CHSH D~@ BALE

o
i

[a4]
@ numbers0i| E0{UE BE XS
(numbers.foreach)

(for2) | @ sIH| £(e => printin(e))
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2% TEE numbersets SIAEMM 2iS SHLHY THLE0] SHHO| S=ioks RIS UEXo2
St HXIZ EHGHD QICt HIH @& TS| AQ 43 THH|o| B Ql0| £35t 1At 5=

i
HMS MOz HHol ULt FP= MO D272 7|HE &&ot= UHA YHEQEAM
= EN

[}
oo
4>
o2l
ﬁ
=5
0o
10
e}
ox
B
e
X

FPO| HE2 &l +AZNUE 2 202t ESH=F 2517 | R0 A|ARC| SAIe E
#Hal0f ofet Gf7|X| Xt S Fasty 4 U= "*OIEF B, 2Fo AA" 4 Sit #22

AP LERES T 20 &EAH HRlS Mot 1E 4= /USS of0[eith.

TSt OOPe| A= XIMEIUE HE|AYE SHF0MQ] | LH SEf 3} H0{2] 0{=4FZ0]
TEXOZ LSHA| Qs TR W HEfHSP QIS HA)0IZE [XE4 ZHOA Ui
FOLICH= OFES AIHIC.

FP7} 2t SPils EASIS ZQUISCHS HOICE ZHXIZIOIMO] AEi(Statels 47| IS
Hi2} 200] CIOEH HAIRS OF7[BHIRL, QIi0f QI3 24| S4J0| HslE FE2 HRGH=G| 0]
RBIROIC WBH FPE 25210 AZHY ES 518K QODE 22 TI59| TES i

O
OOPOfIM 112{8t LRI} Gl= THYet -0 ZEHS 1IQMGHOFR BT,

Ol SEI3H AZEQIOIS TS0 Q01 A0 ASSHK| 42 #WHe| AE 7S 1A
oISt Bt Atgiol Kipiet 4+ USS oljsict. FPO| Of2{3t S42 J1E U FPE $83H=H

FPE XIiots QOISR SIAR, 2ATVJ} LHEXO[CL [E 4l FPS Xiglots Ciyst

Hal =
Haskell &4 T2 K9
Sda i ead s K
2 r R
Rust ZHRRIE s T2 e K|
10 Haskell. 19873 “gld D272 Q10{QF HRFE 200 2ot Z3I"0M AHSI7F UEE(0], 1990 A HFO|

HHEE. https://www.haskell.org
11 Lisp. 19585 MITS| & BIZIA|7t 11Qteh T2 T 2)a) o104
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33 £y
ol AT S8 9012 B4y T 224 K
olure JVM, CLR, RHFATZE ANZI0fM A3l
Common E|AZ HY AO|2 DE ZRO| UHHE J|EH 7t
Lisp TR HAR|EH BaE T2 024 K|
B|AZ B Qlof
Scheme HAP SaE T2 2R Kg
Caml T2 1242 1010} ZH|K[SE Z7t
ocaml NP EER TR
-, OCam| 21012 7&3H S W= X2
NETZ|9I3, AHEA T HEOA Al
Erlang Sy ma Y X9

HSE! FP 01017} OILRIE FPE 3 4 QICk. 70| OOP 7[it QOIS FP7} 2H= S
02 FP 7S 527t SAOICT. AHHUAVA) BHES BTt 848 Xigioi,
RHIASYES O 348 XIF, HOW(Python) 2TH 1At 34 58 X

FPO| ¥HS TRok U= FAM(OIC

Sy D22 AMKYE Z2OH0| e WHUYS HoL M22 ALLYA, &
SrHeel 2YoE T2HMS Fdot=s YHOIT A SEHZRH NRZXL, Z=7t
E0iSH, =Tt o2 ES A= SHO| U= HH, 5% HHAO| OfsHet M= —E—%ﬂoﬂ Ciet
H30| ERdP|x ottt e T2 AS K[Fok= Tyt 2107t OFEIIIK| F=/E OIFXl=
Fofl oL, 7[E9| HNSE Yy T=TeY 11I131'1f 2= Totdl U= S &= LT 71590
=0 O[3 =g Z=7eY0]| Ciet 20| ZO0IKE FAMIE = M 2 HFO0| =L SWRIH0A|
U0 SQoHE 02t AR 4= UCE

Olet & ?_ TUQ ug2 S0IEAE SSXMYUS H2 SHUET QU=O, ML S =X

= EIZA(Tezos) 29| 7|8t 1017} Bl T2 720 iH—ﬁf U7| HZOIEt.
Ol FIH= 47| Aget HIFF ANO| o IFFE0A 23 JHE0| @8 AIHEP|= Stf, SW
JHEYEEO| 7|27t Y g=l= UM Yot 72IEE2 20t 7 | ST

m|o ]

0] Z3= o Al’é.oﬂ)\t 2|YotE SWIHE UHZE w0 Tfds 2o
SEX rul

12 71Z E2XQ SHE 2N HRE St=X T (hard fork)Q HIA S HASH ADE HEE(Smart
Contract) ZaizZo|ct. T2 720 Y02 0|22 (Michelson)t 2E(Ocaml)g AHELSIT Q=0 T 0= 4
o2 S Xjgsict
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@ AEBHELC Al ndex HR'

B ABHZIE A OIEIA

o ABRMIICIHSH S419| MO|QIZXISEEI(AAAI 3IEOIAH Eric Horvitz BfAIRH AEHILELHS}O|
ARH SIS SO QSS9 Fads H71Mo= Aylo| 2ot HYS FEIH0 012
HEt ‘Al100(One Hundred Year Study on A2 714
- AlQ| ZIH0|| ME RAHE S2fot 0ZE MAUSHD 0[0f MHNMOZ S| st Afs| 7 [=H Hek

Tt} S ot 33 flet A+ 1

o ‘Al QIEHINEANQ0 ZZHIEO| QSO Z AEHIIE 017 Al AlXTLA(Human—Centered Artificial
Intelligence Institute)H|A] 201752E] HIXt HTA SHEHZ 27t
- Al i AT BF, VI NS, A A ES, 000 S meret 4= U
MUEE SN Yooz He|
- Ot 5, 7|s4s, O|00] #3d MEE O A9 KB =8 £ e 20174 A
HUNYE S XEE ASHOE 27H5I US
* 20185 7| &5, e Balk S| e &t XIESS & 112

—

Ir

XE Y F2

4

H 20194 H M| EX

e 2019HAE E1IMOfl= 2018 CHH| 3uf Ot B2 CIOJE7F ZSIERICH X|H AFE BHES,
WEET, SIQUM, ALSIE 12 AR, 712 S AIQ| 7|&1} ¢ A 2E0A B0 Chst
CHRIM Het HaE At 7+

o A|QIHIAO| 27} Z7HH|WE F= Global Al Vibrancy Tool(vibrancy.aindex.org)t arXive| SS& Z[A
Al 917 S3F2 M2(Ful-text) Q2 ERI5H = 4= QUEE Al Index arXiv monitor(anxiv.aindex.org)s X[

3 | EESCPNERi

ks T F2X|®
Ch1 AL =2, Aole ZZHE o HAIRIE arXiv S8, Microsoft Academic Graph
Ch2 A AR ST AAAI =2, T2 Al 2] 35, 11t Al
Ch3 | 7l&ds ZFE AIZH(OIOfX], HIC|L, OO]X]-210), ¢10f, ZFE M5, SLIZZ
Ch4 ZH| URI2|, AELER BXL 7| BAL 33 BAL 7Y 2&5(AL, 22 =2)
Ch5 mes; 2ERIZEL, SIS E, dASe| 18 &, i+ [, R214%
Ch6 | AHEA|AR =2 S8, AEFHRL, AHERY|

Ch7 | 3324 Y2, E2, 7Y, ol & =22 0|00 3§

Ch8 | Atz|™ 113 22X 0tA|, 22| 0l5+2t O0|CI0] S8, X% 7ts LT

Ch9 | =7zt 7SS, 22E AIUSE, =72 DM (012, 5=, 47HE S 871=3)

m 0|1 SPRi Al E2|Z LiE

o ABMECISIO] Al QA 20199] X2 B2 LISS RAD, 7I&45, 24|, 18, OU w202
35101 52 22 20

1 Raymond Perrault, Yoav Shoham, Erik Brynjolfsson, Jack Clark, John Etchemendy, Barbara Grosz, Terah
Lyons, James Manyika, Saurabh Mishra, and Juan Carlos Niebles, “The Al Index 2019 Annual Report”, Al
Index Steering Committee, Human-Centered Al Institute, Stanford University, Stanford, CA, December 2019.
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& [R&D] XI&HQ! Al R&D X1 =7 2H W J1E

B (Al R&D) %-H1-EU S212| Al R&D “HEfA| X|£1t Al R&D2| U Sl

o (53 7|F) 1998 E| 2018E7IX| Al R&D &3 EHE(KE =2, st8IX| =&, £3i, 21 )il

CHSH M| 7EX| HIO[E{H[O|A L] SAHIX 2A

- (Elsevier SCOPUS) 2F 5,0007H O|& &THALS| 22,8000 7HS| ETHE0| == 2
e MA| Z|CHO| CIO|EHIO|AR S& AMAKPeer-reviewed)Z 2l MY =2, St5[X|
THE

- (arXiv) 22121 =2 S2 AAHQl arXivie M2 0[0[C| MMS [t o= 2|0 KO
Al g7t EFIEES TRlsH |0 E0|

* 2MSHAI =22 2= 2010352E 201937HX| 8357271

- (Microsoft Academic Graph, MAG) OI0|22AIZEO|A 271t st 27| HO|E HIO|AZ
1990 RE| 2018 Al & =F 0 E5{Q| A Hald =J1H-X|F9E QIS Tfef

o=t 28

o (Elsevier SCOPUS) ZTHEl 2H0IM A7} RIX[SH= HISS XIEHORZ STHM0| YoM, E35|

Z20| HRM7} SRS 742 -th-EUT IR0 HISS XIX[E

~ 19981 CH| 201813 SCOPUSQ| RS S5310jjf ARK 2312 Of 3t Z7}

* 201841 712 R X 20| 3%} BHIX[] 0%} Al B2t @171 Zt

- Z322 20184 7IF 24,929710] E=20| SZ2E0] M MM THE e =2S wrkshs
iz 52

* 1908LARIE| 2018EIXIC| Al =2 5 % -EUZL RHXISHS HISE 73.6%(EIR| 718t 24 2 52,37+ 7)

~ Al=29| ZIMOl M0l FWCE £7 Zu} DIZ0|M F M| T KTk 40% Ol ALSISH0] 71t
Q45 =20| MAME|T QIOD| EU, 52 202 &1

o (arXiv) Al 7| Y0l 2t 7 [A[SkS ZHE HIT 2010 7tV FEHX|D JUCH, 71AlsHS
EOMME E5| A=5+5(Deep Learning)0| 2 Z02 =7}
- 2010 CHH| 20199 arXivoll SE& Al =22 = 20t Ol B713HCM, £3| ZFE H|IX1t
IHE] Q1A 20F= 20145 71 2 Al 20I2 S331, 7|A|5ks 20k= ASshs0]| &Y

WEIMEA S 5

o (MAG) SOPAIO} EFS XIS 713 212 Al 20| 17H 31 QI8
XI%0] 007 b= A
- Al =20 YA \Voume)2 B3, 012, OIE, ¥R, SU £02 25
- 7 MOl Al K 20| Q18  32%7+ SO0 XIi|, Al 818 =20 918 F 40%7t S0
X0l 24
* 20| X242 2014LIKE 20187 & M7 Al S31 1801 60% OIS BIZS K|

UCH, 11 FIE 7E =0|

3]
e

2 Field-Weighted Citation Impact(FWCI)& i =0 S7t=
IndexOIIM= X|SHEZ 25t T AL B FWCIS 7[EF2= 0t &-#-EU

r
>
1
Ho
10
oF
U =
re
oo
Slob
4>
1
I
ot}
ro
Y
lo
Hu
>
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o (MEIEO| Sl Al =29| MAPt siAjet MR T YE(0f US BRE EHGI FH| Y=E
Z5t 202, 0|22 M M| Tt CHH| 40% O|Ate] 7H e &Y %
- MR =20 A XE(FWCI)E Hlwsl 2H §0| gudss =22 Xl X7t
SIEl= T

Switzertand
Singapore: United States o

Bolirus el eel

leeland. o Nethdr Mu ——, Canea
Agsz Australa United Ringdom

Field-Weighted Citation Impact

0 verage
0 1 2 3 4 5 6 7 8 9
Academic-Corporate Collaboration [ in natural logs]

B (S 22 SCOPUS HIO|E =4 Zn} La|Uzh= 2014H%E 2018E7X| SFXE Al 23
= UM 1491Z XIX[st1 THH[2| 2.1%2] HIS

o (=2 ) 2014E5E] 2018E7IX| WZHE QE|LIE} Al =20| 4= 7 747402 149|2 XKD,
X == 2= 37.30t 744} CHH[GH 2.08%2| HISS XA

- QLR Al E=R0| S 20181 7IEOE 20144 T 2.88 S71510], SUsH Z20|
M A 291 2,142 A3l
o (218 2) SUsSH TRIIN ot Q2|12 Al =20| QI S & 490612102 15900/, FK

J
=
012 4= 27501 741} CHH|GH 1.78%2] HI=

= (Al &t3)) Al 231 &t3l0] A7HKI W7t 20| S X
2219 22 ALE[A OJ4+0i THaH =0p7h 21

—_—

d|

E
=5

42
|o

2 g¥stn den, £5| Al

o 20194 X2 Al 85[0] Z7IXH= 20185 [HH| 30~40%2] 70| LIEREOD, ROJXf2| Cioraint
09| FHO7t ShE

o AI 22| A7 Y2 Al = HSO0IM Al 22|12t HAE 7|9S37F ZBIE0 A=X| 02
S, Al 22| S1= KEHR S7IM0] AL HROIM XX jok= HIS2 IR H2 A=

<E

_||)|I

3 2¥tsd, Ba, £Y, o, HY, Zof0|HA|, AR Y, He, 2o A, A& E §
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B (AFE HIX) O0XI2R2 M52 HA S7ICH, O[0XI2F BHS stEAPI=H 2Q5=
HIE2 &4
o O[0X| 27 BHS STA7[= At 23 HIO0| X|E&o= ZiA
- O|Ojx|e] 2F= 1,4002t 74 0[&9] O|0|X|2 & HIOEMIEL! 0[0|X[SU(Image Net)*S
EXO=Z =8
* ZAOE| HIM 20}9| 8l% H|0H EE2A| shids e HHERL, ILSVRC(ImageNet Large Scale
Visual Recognition Challenge) ZXICH3|S Sl ASEM M} E2{Ho| &xg 0|26t
- O[0IX| QME2 MRt B7t6t0] 20198 7|& T 2F 85%=(1,0007 ME, Top-14 Mt
7|E) Hojxl, Top-5° ™Mt DP*Oﬂ ZB|= A|ZPD} H[R** LS LHE ZtA
* MEE SRE QTN 0|0|XI2F 2&(ImageNet Corpora)g 93% 0|2 AT HatL2
AlZE2 15 HEAO] 2F 3AIZH2017.10.)011A] 2F 152228%(2019.7)2 = ZA

SRiol=r| mest
*0|0jxLig &8st 25 ZE(ResNet)S 93% 04| A He 2 S26H= HIE2 <F 2,323
(2017.10.)011M 2k 122/2{(2018.9) +=Z=O 2 ZA(Z2RE TPU &E, DAWN bench® £%)
o SHH H|C|Q X HIAES I5ISH CIYSH THQIOfA] AA(EHA)E O|0|X| RS XX
- 0[0JX| A4M9o| M=2 CIFAR-107 LIO[EIMES 7|Z0=2 FID*® £4 Zin} oF 2140 At0] 2F
250i1A1(2017.7.) 2k 11(2019.7.)2 A50| Sat
* MME O|0JK|2] AMEZIO0| Y S5 HOME ZZ0)| st W77t of2i20, 012 61| st

20 el o= S HE A0[2] 72|Z Alttok= FIDZ I8 t+

e O[0JX| L2l AKISS w120l HIC|R2| 2|0|E 2Mot= ds oy
- O[OX| LHe| ZHXIE +2ot7| LloliM= O|0|X[Q] = Tho| Chst Matot ZAIR K| HFE
2R 4= U0{0F 5tH, 202 A01 280| 7FSoH0F &
Z|Z Cityscapes® HIO|E| MES 7|20 23| ZX| O%E.EO._I I loU(Mean Intersection Over
Union)7t 2f 63(2015.1.)01lA 2F 83(2019.6.) 22 M5 &kAl
- H|C|2 LHO| AL WS4 HO[E{MEO0|X} HIX|OI=Z2! | ActMtyNetZ g0t WS4 DHO|
M2 MW7 K| H(Mean Average Precision)?} 18%01A1(2016) 40%2(2019) 57t
* SE0| I7L 2T HI7E 24, 0j0j=4], oL HF S2 =2 AAE(85% 0[4)S H0|H,
SX0| 22 71| OA|7|, 7HIHIEAY, M S2 H2 2IAE(10% 0l5hs 2L
A = O|0IXIE =10 0] CHeH 220 Eote 291 VQA(Visual-Question Answering)y=
Z£|2(2019.7.) Q1AIZE0] QIZHCF 81%)0f| 2T(75.28%)

*

*

4 QUHI2 O[DIXIE 25 W, 257 20| 7t &E &2 GHE 171 HAlsh=s A2, Mokl Olakl= EHO0|0{0F
&2 2ojstH, 00X 2R ds2l 712 M

5 OflebeHut UX[SHOF oh= &8 =22 5719 HHE MiSdle 22 FEIt 95% 01403 i< FHojt 22 HIt

6 StanfordoflA 7St O|0|XI2 5 HIXIOIE £E2, 93%2] & %XOE—E(O—’F-) NS 7IEOZ AIZI HIBS éo

7 O|0|X| SH&5S 9ISt Dataset® 10702] S2HAMHIZ7], A, 10| )2 2FE 68 742 O|0|X|2 714, Z Zala=
54 7iQl &5HI01E & 13 71l HIAEL|0|E{= 0|F01F

8 Frechet inception distance, &= 0|0|X|E H7tot7| Qo WU E WHOZE £X |7t FE+E UEEHS °|U|;fﬂ1
7129 A 2E gald Y 2ES Aot ddH 0|0IXIE 2R0k= A2l IS(Inception Score) 2Lt @4

9 5071e M2 CHE TA|9] 72| O|0]X|E %= O|0|X] 2K 712 S5 & CI0|E ME(TM W T4 Hest 1A
5 Q] + Yt 201 IeQlo 2 1)
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(Xii0] Xi2| 7|&) 45 7 EM(Human Base Line : 2Rt =F0| 7= M)t 852 Of 0K &8
ZYE| 0 lon, 2t HAS2 O HEA| 7IZEM0| SEZSHALL A

BIAE Q10{214] AlQ| HIX[OI3 £Q! GLUE(General Language Understanding Evaluation)'®”

% SEHTIC! SuperGLUE"'"0| CHf5H XIQ10] Q14| B MS=H Znt Z=8t 4t gy

* X0 Q1A =HQIOIA HRSO| £+F(State of the Art)2 GLUE ZAIZAI(20184.) 76.90(UACLL,
= AZkE(B6.3)0 =E(2019.4 )1, = 0I5 Hojh= 458852 2Y

** | Chfata 0f2f2 210 Ofa 2 &4 ATl SuperGLUER 7#32| T6 2 £57nt oY
EAI(2019.5.) 571 2Hof| ST 88.92 277 [EM(89.9)01 A2l =F

- HEIIE2 oM A0 214 7|50 EH £E2 2 W, Chfet RES0| 2 SuperGLUES]
7IEE S7HE Lo Ho| g2 A= TH

- K0 X2| 22o| =51 OfshHS EIAESH= SQUAD(Stanford Question Answering Dataset)'*Z
7 [EC= A0{2] Ofoti=0f| Ciet 5 £ot S7PUCH, SHO| ARZEL HIE2 ZAx

*SQUAD1.1E 7IELZE Bt Fa= 67014(2016.8.) 952(2019.5.) B7I5HH 7|24S EUL
SQUAD2.02| ZR0fl= ZIH0| E4 E2bA 11 2H0j| 6201|A41(2018.5.) 9022(2019.6.) S7t

**CodaLab®| ZOSH Z&S SQUAD1.00IM 763 0|9 +Z2 =2 stgAl7|=H 225:=
AIZE2 TARZI0IM(2017.7) 19222(2019.3) ZACH, SIEHIZ2 8220 67HEZ AL

0] F2RH2 ARC(AI2'* Reasoning Challenge) HIO[HME™E S5t sl&2 HIZCR dsS
75, of 14 BF 0tof] 20%21(2018.4.) M= 0IM 85.4%+E7HK|(2019.9.) & HH

CIAHS(MT)) KAORZ| Al AJA-S| HEAHZ 2& W AA—2 Xt 214 Aj0] 3H
S7H871(2017) — 2474(2019))3 20, HH HSE Q20| TIHAE

A2 HONIARO| MHS X2I% S4 2 HIXLIA B2 0] LOEP X DitE 53, 2=,
S 59| 21018 7|#IOR GHi= HS] QHRI0] 240
- 71E 2oH01A Y YEH HONAY STAHT FALCES UL 2US NI,

HAAT DAY} SHAAZ NS E| T2t AL HIE2 ROLX|= A

ron

b=,

S8 HAAAHO| 52 hLEPOR'* S Sl 20l 0.7 OIY(EEY 2F/F €2 gl= izt
FF9 T2 7IF)2 952 H0l= 20| ZH HA(YO-E28EZ, 5, T, 2|A|0101)0] St
[=]

H 19

KIHORI2] 7[SHHS flet HOIE2] & Y H ot X|HE= X571 2L

HISEh= G0 MESRE 7|Z0]| 2fsl st Zits £ 0= ErEotL, CHE M=

HIQIZHY F22 of= WAlE ZE B &+ U0 =B 7 2L

alo
k=)
=
=

‘
o
I
TN
<o)
=
I
=
UE
Ral
H
i
o
St
2l
o2l
10

A0 X2 AMARS sk & H7H240h| |I8t 2 2 il T
F2QH HO|=, 20X £87H5d ¥ HHFH, FAKY, X0 F2 S2 24010 22 52 AU EoF=
a0, HAE, F2EDRIES &2 71

KA M2| 7[SUTCE 7|& GLUE XB9| 7|Z2HS E0M7| ARG, B 52 7|&8EE 2= SuperGLUE EA
T2 M2 MM &2 Text-To-Text Transfer Transformer 2| QA

K10 M2| AlAO| =al2{(0lsH2)S HIAESH| @[5t HIO|H MEOIXH &, X 1.12 50071 04| 7|Ak2+ 108t
JHOlgel AZ U B e BR, BT 2.02 7|1& 102t 7 HoISH MEO 58 71 0|42l 2 E71%t A2 MEES
ZAglol0] et 7IE HY

Allen Institute for Artificial Intelligence(Z#IQIB X574,
25 20133 MSES &H&EAt Paul Allen0] A&

ARC ClIO|E MEO= 7,787(=H ME 2,590 + #|2 A2 5,197)702] =S5t £F0| ZHuts| WStE |7t L&t
harmonic mean of enhanced length penalty, precision, n—gram position difference penalty, and recall 2
QAL 7|A B Al HYE 20| 40|, YU, HOojeM 5SS Oelote] H| Fai: H58 SF6k= 7|

0
jon
g

=2 90 51 715 & Al AT PES o175

T
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& [ZH] Al 20F EXPDI 2HalkHM 23 I =25
W (AELEQ] £X}) 201444 0[5 DHA 50% 014} SAI%I510] 201814 4049 a0l =2

o (FXI 111) RY Al ABIER £Xt ZF SI0| MatE0] FA} A=

AZ Z7RIOLL B EXZU2 3902 F2{0flM 15008t Heiz 25

2,04571011M 2,690712=

e (Z7h) 0=, 5= Al AEIER0| & EXI49| 80% 717710| XHX|
* 27 Al AELEQ EXIOH(2018E 12~20194 108, 9 Ha) : ADIZ 363, AS= 250, AZ= 29,
AO|AZIA 23 AFHLICH 20, ATRZHA 15 AQE 12, AMTIEE 10, ASYU 9, ABHE 4

o (20p Xt2Falx}, 2|2 -H[Qf, HIC|RZA|-E2F, 0|C|0f
* HOp Al AEFEQ! EXJOH(2018H 121~20194 10,
AH|C|QZA|- HOt 47, AD|C|0| 2EI=

[

IR 2O0F AP} s 2

e

of 2a) 1 ARRBTERL 77, AQAZ-H|2F 48,

=

35, AAHEIHRIZE 31, ARHER| 29

Al AEFER] £X} 0|

20144 20154 20164 20174 2018 gD SHE
RN e CLI A= o)) 7,921 8,981 17,852 22,887 40,429 50.3%
EXtH U3 2,045 2,863 3,609 3,764 2,690 7.1%
T EXtol(uHar hay) 39 31 50 6.1 15.0 40.4%

= (7120] &2) o 58%2| 71240] 3t 7H 00| k5 I ARIOIM AIS 22

o (X|9E) 50| 7Y Al 22E0| 7FE =41, OFAIO, 'HO| 7142 Al =2J0| #i=A S7t

* Xl Al 287|121 HIZ(2018 — 2019) : AR0| 52% — 63%, AOHE] MEI= 41% — 61%, ARE
51% — 58%, A21T 50% — 58%, AED| 39% — 58%, AEZ= & 4152 42% — 56%
o (ARITISHE) MHIA SEHIS HZ, RIZ-MHIA JHL7 RS SO AIS 2 28
Aie Al €8 20}
MH|A 2F | MIE-AHIA JHE | OHIE-SE [ES SEAE | 2lA3 B
TR A 42% 35% 27% 19% 18% 17%
TE MH[A 36% 31% 29% 10% 17% 12%
OlILAR]- M 7kA 49% 42% 17% 21% 19% 12%
28 A|A 55% 25% 43% 2% 12% 42%
AFA|Of 50% 31% 19% 10% 12% 10%
5 39% 36% 5% 4% 15% 12%
20 RS 47% 33% 36% 14% 34% 14%
=l 74% 48% 28% 21% 27% 30%
oAl & =2F 52% 20% 17% 7% 31% 5%
Hetols 49% 55% 37% 12% 14% 14%
Ql=at 26% 43% 1% 30% 13% 6%
K|k 19% 1% 16% 41% 11% 3%
Rr&S&t 26% 43% 13% 53% 18% 9%
2HIT(CPG) 28% 12% 28% 32% 29% 11%
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B (X2 12) 0=, 3=, A=l Al EXi2| £7t 7Hd B3, Y7IEE, Hapd, SF0M Al
UX2[7t 7H BEEAH St

o (%1212 o 15,0002 Zig SOIA] Al £0f Zii2 oF 16074
- HIZLIAR SNSP! 2300010 253 15000742 XIg S0 012, QI SO Al HEAS
275H= EI0| o 16074 ZXf

o (YXf2] ) Q= 0=, S=O0IM Al ZAI2| HIS2 S22 B CiH| 242+ 2,684, 28, 1.58) =&

o (YXI2| 371 2012 TIR| LXIZI0IAM 0.1%0] E2UHH Al YXE|= 20194 1.7%771X| S7t
- AtmE Hebd, S LI QI 32| 20199 Al 2iXiZl= 2015~20162 ChH| 3t 71710

St

2718 Al EY HETH)0 Al YR (15)

India*
25 ®
United States
20 (€]
o
2 China%
2 e
g 15
a
= Israel
:
g 10 Singapore Spain Frgce
e w © s Od UK
Filand cp@o o e
05| V@ ™ gy &
%) Portugal
© chie
00 Q Luxembourg
0 20 40 60 80 100 120 140 160

Number Of Al Occupations i
Source: Linkedln.

B (MUE AR R, HET|E, 28, ME S 71E T MulA LHM Al 20F 721 HIZ0|

1%E &2

B
0

o I TS MHIA S5l Y, ASE, Ols AAF0f, RS LIZ0IM Al 121 HIZ2 0.1%

—

Lile| 70 22}

ity 7|12 HAA A L=zl
AboH X = o K= M= e = == oHed k=
(=) oE 7|A [=k=) ‘-nl_l'El ‘||_|_ :‘nll'El 7Ht£ 01?:'4 = H =] ]

LREIHIE | 24% | 21% | 13% | 11% | 11% | 0.7% | 06% | 06% | 05% | 0.5%
A

i
ojo
Hu

N

e 33 | A0 | REIE|[ZAAH| ESM |REEF| 7IEF (GIE07t ale

UYRZ|HIE | 05% | 04% | 04% | 02% | 02% | 02% | 02% | 0.1% | 01% | 0.1%
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& [W=] Al 20k WK +2 ST A IS 2

B (2212 ¥K) MA| 2= ARBXI7L 221018 S3l Al 2 W] 0]

o (Al 7|& &3T) Coursera GSI"0IM= SHEAE MM CIOJEIS 7[HICZ HIXLA' 7|&, ‘HIOIE
8F S 370 SN M MA| 607H=2] =S H|w
- SIS} EX HOZ SIA3H O] AL, O 5 474 5151 ZiM 7|2 =S =3

o = g2 T == To &, o o= od
- BN 2 Lol MIE 7|42 SE5I01 B TKER| QIHAS FxL Al £0j0| 7| TS S
21t 60712 = 5H=22 459|(Emerging I12)0| 17!
Al £0F 71 £ 29I(Al Index, 2019)
JS(HHEL) 27t
Cutting Edge(76%~100%) e A= =3, 33,012 &
Competitive(51%~75%) SUE, REUHE Z™A A IILICLS
Emerging(26%~50%) ZEEZ HIEH B, 2L, g2 &
Lagging(0%~25%) E{7|, 2SHI0f, T}7 | AL Ze|E, HWAIZ S
o (Al A 2201 ¢ S8) 20193 IEIK| ‘H2{dS 2ot HMER R 0| 71 =2 SEES
HAOLL 20194 o= ‘TAIZE ATH HHO| 7HE =2 SEE(125,000F 0[AhS 2

(Udacity, 2019)

= (et 491 52

o=

ron

12l) tiRE =712) thete] AlI/ML =Y SEXL 5= 37t M|

o (012 W Al £ SEX #) 012 H5F| QBXIS(AD 71=, HAZGML) 71x +70f S55t

SHAM 271 Z7HTSZAL, HIZISK

- (A 7|% = St ) AHEELHSI0A 201230114 2018 ALO[0f] BHE S7t

- (ML 7= £ SEXt 2) Y2|c0|ChHStol|A 201010141 20183 AfO|0] 124 S7}

* University of California—Berkeley, Stanford University, University of lllinois at Urbana—
Champaign, University of Washington—Seattle, Carnegie Mellon University

** Al 7| 2% (Berkeley CS 188, Stanford CS 221, UIUC CS 440, UW CSE), ML 7|= £%(Berkeley
CS 189, Stanford CS 229, UIUC CS 446, UW CSE 446)

o (0|2 Q| Al $¢ SEXI 4) 0|2 0]Q] 03] L ZATE 1} &3 CHEHAQ] Al 2 ML $¢
SEX} £(2010~2019) 3t S7I5H= A
- (AHML 7| 221 SEX 4= 4% Thah (124) University of TorontoZHLICE), (2) HSE University
({Al0F), (3%) Tsinghua University(Z=)
- (Al 7] ¢ 82Xt 4 37H8) 2015 ChH| Tsinghua University(4tH), University of Toronto
(3HH), University of Melbourne(2tH)

17 Coursera Global Skills Index
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o (Al TZ HAb ) Al= ZFE] 20F HIAF IPE 0N 71 217] Qs MO0, AlSsHA 71

B2 AYEHZIREE] (0} SAF Z1A0) 21% O14J0] A/ML B, 2018)
m (A} RHS HSH) SIZAEOF OfLIat AMRIZ TIZSHS Al 0} HIAD} 57}

o (LAA| ZIE HiAL EYUY) Al 20F Lt 2hA EHAL F SR XIESHE HIEELH MAA=
TI=sok= HIE0| HE S0iK= Zes 2Y
= Al 20f At HiAL F 150 O[A0| MAAZ TISSIFOLE, SHAZ TIESH ZR= it 5
70F)0l £2K2018)
- AMAZ RIESH= Al 20F Al BIAFHIZE 20049 21%0|A] 2018 62% O[AC = oF 34 S7t

o (Mt 4 RS) ZEE| SO0 M WAISS LIS 22N 3 Y, 947 4 S)E S P2
RSHD UOH, A E 14 BT S7H5H S
- ZBE| 2O0F HA| 47 M 5 O 46%(878% & 406, 2018)2] H
HHBHL OB, T RRH= 201641 0/% TE3| B7H5Hs ZA
- B E2 A7 01 AT MRS FH Th] O 21% HES TES| QAIBKT Qo0 Y £
Biel I S HIZE O 18%

- SPIZ TSI Al E0} A A RS HiA $ IS Sl

im
[m

n
>
=l
El
>
i

o (w2 MAAH FF) Al 20 W MRAA RF0| HEH S7I5k= FMO0|H, 0|52 AEIEY

MR S0t

- 0 MAAZ OE[oh= Al 20F W42| 27t B7toh= FM|(2008F 4H0lIA 2018 42
oMoz F7t 50))

- W QEO| 71E UO| LS CHSH2 Carnegie Mellon University(16E)0]H, University of
Washington(11%), UC Berkeley(11%), Georgia Tech(108) =9 2 LIEFE

- Al AEIEQIS HESH 7|Q7HEA SRIXNE 71 0| HHESH sk MIT(76%), Stanford
University(72%), Carnegie Mellon University(39%) =02 LIEt

m (27Io| CIYY) Al 20F YA} 2Pde| R HIZ0| S715t JACM, w-Fio| HH| 27y

ZHPHE

o (AL 2FY Q51 HIS 71 DIR2| Al 20F HHA} TS 2 QEYS0| FEoH US
- Al 20} AL EQIXL & Q5 HIE0| S7f6H= FMI(20104 40% O|2t0flA 20184 60% OAt
CEE)

o (A0 0| A% CiopA) Al 20F 42| e HIBO| HE5| £S(HR 80%)

18 Computer Science, Computer Engineering, Information0f| 8ol ZAISE 3
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H 2016\d 0|% Ats| MUtx{o =2 Al0] CHSH &4 25 FA|

o (23H) MY SO DIZSH 284HO| 2tE WS 012 XSS 2415 21t AI%iE H|S0|
20164 0|22 25
* 2014-20194 = 23 A= Xtz £ Z1t Bank of England, Bank of Japan, Federal Reserve,

European Central Bank 292 Al 915 HIZ0| %42

>

o (M) 0|2 S|IME Al| SRNE ZXst= HA'E0| S716101 SiXH 0| 237 HAR 71
Aloj] EE3t 2l2l2t= Hot
* 2016-20174 CHH| 2017-2018E 2| SH0i|A AIRlE HISO| 10HH Ol &5
o (71%) OI=701M SAloh= 3% 7 0142 7|¥ B N At=(Eamings Calls)0ilAf Al 22 801 215
[~E 245 A1} 20104 0.01% +Z0IA 2018 0.42%= S7t
ZEAUUIM Al 215 EIET}2018-2019.Q1 7|2H SOt 1A &= H| LI

ol
=

ol

dm

4

o (7N += M SUOIMT ICI0IE|(Big Data) 0l 215 Xis 2 (Data Science, Machine
Learning) £012 ZA HIZ0| AT

- 200430 20197EX| O]=0{|A{ “Big Data”, “Data Science”, “Cloud Computing”, “Machine

Learning™@| 0| &A1 Z1} 2016-2017'2 At0| ARt 801 ZAM HISO| BIH0[E] ZM HISS

oz

raly o L | =
=l HIH|O0|E, QISAlS 2 HA0| 0]
US search interest for “data science”, “big data”, “cloud computing” and “machine learning” via Google Trends

Source : Google Trends, GDELT, 2019.
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+++Data Science ~BigData - Cloud Computing ==Machine Learning

Normalized Google Search Interest
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% X : Stanford Al Index(2019)
- AIgiE ZA0{Z Jobs', Employment' 7| 15| 2SI Killer Robot, Autonomous Weapons,
Biaset 22 7|5 & 80I= F2 ALE
* Al+JobsO| GDELT(Z2HE A H0|E Z2E) H0|5 £A1 21} HR|Q| 17.7%2 XIX|
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m A2 2R0l HS517| I3 Lt 72 HuMS0| Wt

o (7|2 Al IndexOliAl= ARt 22| 2421 2016-2019E77HK| W7l A & 59712 LIRS 241

* - THH| 2R 197, YR T 13, Vs V1Y 11, FRSHA 8, M 8A

o (3A 7[9IE) Al 2|9 BHAE 12710] 7|QIE'Z &2
* Accountability, Safety, Human Control, Reliability Robustness Security, Fairness, Diversity

and Inclusion, Sustainability, Transparency, Interpretability and Explainability, Multi Stakeholder
Engagement, Lawfulness and Compliance, Data Privacy

o (FH) 2= FA D0t S22 HH 3661712 24 Z21K2018.8.-2019.8.)* AlR2|t 2
‘T2fQUYT L J10| =240 0ff CHE BIT=7t 71EE =] LR
* Framework and Guidelines(32%), Data Privacy Issues(14%), Facial Recognition(13%), Algorithm

Bias(11%), Big Tech Advisory on Tech Ethics(11%), Ethics in Robotics and Driverless Cars(9%),
and Al Transparency(6.7%)2 {345}

m At2] 2H| SRS Hlgt Al 2 A+ TR
e (Al for Social Good) 22 AY 718E X2 WZIX|= 16071X[2] AlQ| ALE[X EES I3t AL
AIE Eeloks B 0ME 2t
- UN2| 1701 XI&7HSIHESHE(SDGs)2l 16970 MR 52 2tx|(Targets)oil &t HE(857H)E
AIE HE 7ts8 MA|

* McKinsey Global Institute(2018.12.), “Applying artificial intelligence for social good”

MBI Al

v
Nurmber of use cases per domain Domemb Equiyand  Hesthand | inovericaton | Econcmic
[— Lol gl D S
‘Sacurty anc Pusic ana
e | camsipes | s |t

Capavuiny ¥ Education
-E:.{:.'E"l:n"{.’mu ome ey o ° ® @ e ®
Secu d justice  * Search and rescue Nasturs language ®
.H‘m:lm:““w EAQ itural quaity and yield Image and wdeo. . . 3
i s =
-::’m * P clasuication . ® L
7 es o cconome For e ——
! ity = ® o LI )
i Education e wieimirs @) @ @
~ o ®o0e o e
g — 0 O @ O ®
;;:zmﬂ\dlﬂmmllm v = . . .
Face dutacton ® O .
oo Tcana e e
* Climate char
ey [ N ) o
* vy ooy —_— ® 0
* Land, air, and Optical character and . . -
nd inclusion Speecho-
B v e 8 = ece
* Explol tent aton
W praoad commuriies e L 4 L4
[P—— ™
. Lr:manu long-term Hear-duphcats or ender
* Mental weliness.
« Hunger nomecs o9 coemizacn. @y . . . ® o 0

% Xt : McKinsey Global Institute(2018)
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[AHD 1] 912t 40| 4

0II'

Ul ==0b| flst Al IS OIZXAE

m 24T} A AS0| 5 HYW STHBICHS 20j2] HE|(Moor's Law)2 20124 0[5 THX,
3ATHRIDICH S By 7

o ARE d52 Al 85 gd= HeEols E+X0|H, HRE s YH Jt&ePt 25 Al
AMAE 852 7143HE 0P|

1.00E+0.4

o Overall PetaFlop Days
~R'=-0038
. Overall PetaFlop Days

é‘ 1.00E+0.0 . —~R=0103

© ct 2year doubling time Moore's
g o law, starting from Perceptron
= e

£ 100E-04 R=1

é: /_—”_!——f—'—-

g J o

@

2

3

o

100E-0.12 ‘ ‘

1/1/1960  1/1/1970 1/1/1980 1/1/1990 1/1/2000 1/1/2010
Publication data

1.00E-08 =
| /

At= : Stanford Al Index 2019 annual report. Compiled by OpenAl, 2019.

B AL QIZE 2EO FS0l| == Al 7|E S MRS
3 6 EAESCRNC L]

He NE| e

1980 2 » HEJ|Y OthelloZ Z2{0[5H= AIRI BILL S7%, 1989 O|=2| Q17+ |2 MTHZ &2|
1995 |7 « X7 AIY T2 Chinook7} 17t M| ATHZ &2|

1997 HA * IBM2| DeepBlue A|ARIO] Q17 MAMI|R(FIALIZZ) S HIHE S2|

2011 Nmc| * IBM2| Watson2 0|=2| Jeopardy F= A0A QI7F HIO|2S MHZE 52|

2015| OfER2[ AIY |+ 712 DeepMind= A3tel QOE AtariAIdS S8l LIEE AlYoIM QlZteZE =2
2016/ Ol0JXIL! HHI2F |« ImageNet2| HHMEF 2F20| QIZHHCH5%) B2 3% & 24

2016 HIS » 12 DeepMind2| AIphaGoh QIZt HISHI|R O|MIS S MIHE 41 52|

2017| LRYEF |- LR M2t S5t £&2| Al AlAH SEH(U|0IN S =2)

2017 o QA ° MSQt IBM2 QIZtl S5t | Ad QA 2FES £

2017 =A » CMUZ| Libratus, Albertax2| DeepStack2 T2 ZHMS 450 =&

2017 THOH * MS E2{HE! Maluuba= A PacMan2| Z| 1178401 999,9000]] ==ot= Al 7HE
2018| BB |« MSQ| 7|AHY A|ARI2 QI7t £Z0| BRI} HEMYS 2HE 5-F HAE 2

2018 it | . i;‘lol?fffl\g{\_d';ll?;lﬁ EIZ Quakelll@| capture the flag AIYS QZteZzoZ
2018 ZEf2 » M2 Dota20ilA Al2l OpenAl FiveZt Q17 ATHEIS XIQ

2018| MM A SZ |« 222 MM A2 QAHLHE1%) EOfLt 70% HatE 2 Tittoh= ¢ | gt
2018 YUEE o 12 DeepMind2| CHHE 3D L& E 01|55f5 LnelE

2019 LLAEL o2 DeepMind7|' Starcraft || T2 AH|0|H £Z 0|AC| 22| 7t

2019 | S LA 2K |« 2Tt F O|MC| Fetr 2 S E‘““*tc”,’.fg LR, 7t 245t HEld MBS

% At2 @ Stanford Al Index(2019)
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& [E1 2] TII2Fd . HAEE S5, 28H 488k= 01

B (K23 2MAXMCZ 257H2] Z7I0M HAE'S T3 F0|0, 0|22 HI|ZL|OFE

FAoZ XEEFaixHAutonomous Vehicle, AV) HIAEI FZ1H

* ASRE 2 HZEE Xt A HIX], 25 33U 22| ASY-HI|0f 7 XeFE EY
ANIHZE = THEAOA AVHIAE B X1H

Ho
o2

o Oj=2 AJE D.C. 4V FOM AMETAR HHEES FUX HE S
- 0= W WSAIL AlXr= D= GAR Y AYAH =EL 68 Ol MO, AEFdo=
2lot WEMIE YR X g4 | 2loh AL HOH 245 &8
— LB, OH2IZELE, BIALA, S22t S 1071 F= 22t JHY Sle MEFAS 5180t ACH
Z2|ZLIOE= 2018E 71E 500 7 &IAt2] 50001 CH K25+l HIAEXIZH2UEE OFY Ofy
)01l CHal 2HOIMIAS 512

o XI2Z3O| QAT MRS HIS 9ot 7| XIBFMAIT EAT}, BT Hio| uot
D2 & B A5 O 22532 QIZHICE 5,56 52
* 20184 Z|ELI0t| K4 Afke] MEAFE 46740{0 T 2058 0} 7%

AEFY Xl At 55
= HiE
Ab HER S0|IFE(65%), EHFE(20%), HLFE(7%), LHLI6%), 2MFS(2%)
Al AL Fl RE 2LHH38%), A-2F8(62%)
AR Al RHE A HR(44%), T TIEH(30%), 217 AM(10%), M& = HXI(8%), 7IEHE%)
|5l SHEH 20((76%), MOD(20%), S12(4%)
o] x| WENS I KB [ FXHAE%), T8 F(55%)
AR AIZE S AIZH92%), 2 AlZH8%)

% Xt : DMV Collision Reports(2019)

m (XI257|, Autonomous Weapon, AW) 2241} H0] 522 2H& ZX|s 7]Hie] 27|
HATL 22 107472 SR THLY XY

o XIST7| AJAHIZE SHLIQI HETA|AEIS SiXY |4 897H=0| Q51T UOM, 6374=0] AK K|
5t 102 mMeH2017 7|F)
*2H [AMS AIBHOZ QIX[5h= ATR(Automated Target Recognition)2 1970UACHEE] QAUOMH,
EtQ| 2X|, 25 S2 Q17t0] JHUshA AHot= AAR

o X2R7| A|AHIS ME(Combat), EFIE(Targeting), 7IEH M| 7IX|2 25 |0 2000ICHEE
=45 B71EM
* A(RIS) AASIO| S ASZHS UEls At 50| NAH, AEINE) SES 48 758 9

=~ - M
AAEL ACIED XIS, B2, SLE M S2 AAH

rr

o X8 27| AJAHIQI 55X Bi0j(Active Protection, AP) AJABIS Sixf EF 22471 107H= Of| M2t
g Ipr =S
* HYE KESZAAR(Z) - 0=(94), 0|A21A4(43), 2{AI0K37), THA(27), £=(26), OIZZ|0K22),
QI(22), B=(14), 52(12), &H=(11)
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&) CCTV 10 [H AILH, £XES 5t7| st =1l =9

qtot

*I_I.19

B OfA|OF ME=S SHO= XIS HANAH-O| 25| 1=

o 52 %"é,(Chongqmg), MF(Shenzhen), A610|(Shanghai) S 2 HEAIE SAOZ H=
CHRlo| Xis& LA 2 HELIE 753k= A710[5(Skynet) i’“'E =3

o Ol YR WAKIS ABSID A 015*S e S ZBIMES QX617 UH HOt Fineiel
& 04 AIAE TE ARl Ty
* QI 4P| ZEHS 2B QIMAIAR) AIHAIY 42 DI0Y 33 BO| 415 0152 S0l

o AIEE ZAYTL U Y HRAIHS X7 YR Ao TR BB 82 of 014

7HHELS EX[RH S% EX| RS S A=

B T MA ZAZHEE S = 20213 102 CHoll =2 MY

o I Hg5 U0l EE0| = 5 71U U2 &2 1070 Al & 3= EAlE 8071 ZSER
O, AM22 M FF 47t HEE0] M| 33?IE RAIY A= Oy

Algl H Bet CCTV 23 T4 491 107§ A1

29l =@ | corvens | FILCOTV laell en@p | corvo | HEFLOTY

< P

1 =3 (532) 2,579,890 168 6 A (FR) 627,707 68

2 AH (B52) 1,929,600 159 7 23H(E=) 500,000 60

3 | &5101 (=) | 2,985,984 113 8 | AXNR (B2) 684,000 53

4 HXI(5=) | 1,244,160 93 9 | HO|A (==) | 800,000 40

5 At (B52) 540,463 74 10 |OHE=HE} (D]=) 7,800 16

m 07 EIOIS 23O 3 ZANAH £9, Al 82 Ol3t Q1 A5 S CIfsH X7} wraslol
2} 2 87 2k rE e

o HiLflcA2}, RHIEE HIFSH 187 HF2| SH=7H= Hikvision, Dahua Technology & &=
UMZRE XS ZANARS EQSHH =0 B0 &8

o QAT AR 7|2E| ZHYZS OIOHE YZ Q1A A|[AEI(Amazon Rekognition)2| 282
D75t Al0IS 2OXIE Q3H510] 24

o 0| MISA|AT, H2|HLLIOt LIUE S2 S

S&71H2| g= QA VIsAES SXloks BES
SIAZCH, RE TP 2 AHEEES

19  Wall Street Journal(2019.12.6.), “A World With a Billion Cameras Watching You Is just Around the Corder”
20 Comparitech(2019.8.15.), “The World's Most Surveilled Cities”
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FR21Z H27t He 4 AT AZoIMe] A7 IS0 tigt £t & F

2 AXH HUZE A A(Babylon Health)*= X[t 82 59 5X0t &3 FR9| A2|=C EXIZ
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- 20144 0| 2 & E 3 4219 7|Ch~HO| ZASL
21425t £B2 109 A2 2= LIEHH(O=Z2lsEs] Xg)
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m A= 2g7E R 2Tt Lale| &17[XQl S 0|11 AITI0| E A

"2 X =3 72| 7|2(Longevity.Capital, Deep Knowledge Ventures(DKV))g ZAH

) A& 7|18 FAIE KIEEeR Sz Y

KVv*= 8% 397+ oF 9002 H2{E AMIZ{20|E T2 J240f =Xt oY

* It 1120k MRS 95t Al HAAIZE LAZRIR) BIEto] LaioiTAR st OJLINEIE
(Longevity Al Consortium)S A21(2019.11)
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017t £=H0j| CHSH HIO| 07 (Biomarken)*S =X THSh= Als Q1710| 21
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21 SingularityHub(2019.12.8.), Why Al Will Be the Best Tool for Extending Our Longevity
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* House Financial Services Committee's Task Force on Artificial Intelligence
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Since the inauguration of the President Moon Jae-in's government in 2017, the National
Petitions have been a major concern of the public and the media as a starting point of key
social issues. Since the launch of the service, an average of 17,000 petitions have been
registered on a monthly basis and such petitions have been used as a basis to ascertain the
direction of public opinion.

The National Petition is composed of a system in which the government and Blue House
officials respond directly to the petition recommended by more than 200,000 people over 30
days. However, as it is practically difficult to fulfill this criterion in the field of software highly
specialized, it mostly fails to come into the spotlight regardless of the content of the petition.
For this reason, the present paper quantitatively presents the main cases of petitions and
public perceptions of software technologies by classifying and analyzing software petitions.

First, through the big data analysis, 2,050 petitions registered in the software field for two
years (from 01 Oct 2017 to 30 Sep 2019) are classified into six major themes: virtual currency,
personal information, game industry, education, corporate support, and ecosystem. In addition,
the similarity measurement technique was used to explore the actual petitions that best fit
each theme, and related cases were summarized and organized.

Second, we measured the priorities of the public attention with respect to four software
technologies that are of great interest: artificial intelligence, big data, blockchain, and virtual
reality. As a result, Al and virtual reality showed higher public attention to research and
development, big data to education, and blockchain to regulations.

This study is meaningful in the light of an attempt to classify and summarize large-scale
petition information according to the purpose, and thus to synthesize the petitions that were
not apparent on the surface. In this way, by understanding the relatively overlooked public
opinion in the process of developing national policies or programs in the field of software, it
suggests the necessity of social communication channels for collection of public opinions in
the science and technology field.




[ ]
e

2 HiE

H SUHHE2 I7t AR Ol 22| S22
o ZUHE2 FUO| SO YR} Heltl = Hlof| 274510 20173 8EFE AlbE i

ol
>
o
rio
0o

- 7HE Fo| FRIS9| 27t 7[E (200,000 S2)S A3loh= FRO iish FAHTH 2R 2k
HYAIE Salf g’

o 2 T °F 17,00024°9] AAZ20| 1ES| SEE= S/HE HHOHZM HESTE et

- U AKZ2 LHES 7ML AfZ 2es| &8*

ISSUE 62

x|

S:
S

&

—

ol
=

- FUHAS 029 ZH=Z BT 2= £7} Sioitt S7tok= FAMI(20184 482 —

20194 65724)
o EHISH MR JHEI0| O|R0K|= HHH, MRt HtH 2|2 9| 7|Z=M0| =0t AK| &0] CiH| EHHE2

ST 2 10% 0/

— ZoilotA| CiEoks FEA-ALSIXQl =2 Ho| oigt &

O - —
EPAIGH Hizi= 30| 2y
R & AT ATEQO] B1Y

 OIZ0| Y Ci40| Hop Heig

o AXt LRUO| HMOI AZELQ0f= EXMQI HIFF Yo FH=Z HUNOZ E2fLIX| gi= Ok

el oy
- AEQI0| 20f HRI0| LIS ZIRRH0| EXfots HES FHORO| SHS JHNIT 0| 2

7t SHot| 022 S ZXH
i

- QUH} Z0Jo| ZHIX

.‘

IS o2 J1A
o=
ATEQ0IO} QEUBICH & 4 QUOLY, AR O[] SEoH= &2 Tl ATE 0o BRI

=2 F0| =1

1 HEY H'.: Hefti SHOIX| L g 712 Soll HE FIE = ST YHZ MSotL US
2 EI’_QI A 717K2017.10.1.~2019.9.30., 214) St B2 & FHO| 2 HHX|
3 SY-XYR b4Rs L= 20198 18 ~108 W SUHHE AAMZSS 28 E= FH=Z &8t 7|4 =

6,9387*@:?0._1%1._'61H5f HIZIRIZ ZZ0| S5 E A2 HHE 7IEES)

4 X : Google scholar
5 20183 7IFE, 201 XA 3 4 OiH| S/HEHDH 2H2AE 7|7} BEHE HAO HIECR 6~10% 5 JC= F3

ASHH(2018H 1) ¥ 7HE(20199, SR B) Ol+7t

0l




2020 01 SWEHALS]

63
o ATES 0] 20} "é*%iﬁl SIS SHEO! Tofsh & 4+ QU= 0| 2
- MY AAIZS & 177K 20i2 22291 QoL YREM U ADEQ 202 HE
S251K 97| 20 £ S22 Tefst| ofzte 7
J0HY MOIEC| ANIZ 2] 71E
Ay S0H/1= HsE LE/UE/ZE
RN Qu/SL/=E O2H ENRESC
MNEA/ D HSHH QrH/2tE 28l/0lE/xMg/
LRz R SAOIE
QIH/SES BHEX]| 7|
X Atm  Heft] =2IEHE

W 2Lt ATIE Q0] FRH0Y CH5t 2D10| 4

ATEQ0f £0to| BlO| miote S35t T

o = O71= Ofefiet 22 &+ 7HK| SHO|

= AHS FUS

O FH 2 Y 5 ATEY0| 20} HYUS MSFH0 WH £RotD
Al 274

@ ATEY0] A7|&S0| 23 F0ISO| BHANBES HYS
2012 Zict

o

o 22

21t == Plo ABHEAT 24 (0[6H SNA) 718 & 122 0|22 =

@ 2.2 &Y

HEMH

o (7|2+HI0JE]) 2017 102~2019 9! LY EtHH 7|

510| DHREl 201 el AR
o (BM 2H) XS5 B2 U HEYT B4 7[HS BR5/0] SWE0F M ANZS U
QO3 SW7 [0 THEH 201 01AlS F2yst

0IF 246101

bel M2 MAISHL, HMAIE

23

I
rio

LS

F 431,842

=Q¢6H

MONTHLY SOFTWARE

ORIENTED SOCIETY



@ ISSUE 64

1) oF 432 A9 LI AMZ0IM SWO| HRls ==
4

- (A 24 24240) B0 SHHs HOIS] HEIAS AT 2t 2AS A 7199
oz 1z

X HHZ O]l - [HIO[ER= 21M1712] #R] — [HIO0JE, 214171, R]

- (SO} 29! AJg) ITOISIAIO 2 Tojo} 21210] T 740 RAES SXFH St

=2 Y7 2,060712 SWE0t HAO = Mt

% Term Frequency-Inverse Documnet Frequency(TF-IDF)® 7|#HS &85 M2l HAIZ Z24S
THO{2| HIE|(Vecton)Z Higt £ QALE S0 &8
X MEEOI QAE £ 7|E U HH 2= [RE] &

2) T SHHAEY 7|HS Sl SWEOF H2C| 670 FH ==
- (I/E £3) Modularity Maximization(MM) ZT12IS70]| 7|Et510] SWARI0| S&6t 7|19EE
FAFSH a0l MQI 7IQIE0| EFHO S SRIAE)CE &7
- (FHE 2 F2 Al =5) SWR0F ¥RSH 21210 SHAH| &3t 7|9E 7F QAIEE
X510 A THEH F Al =

%7 |9IE QAE 2 SWEO0F 52l AlES 9I5| BRE el S

3) THIH =2 SWEOF M Al ZE 2 Q0F
- (RIH| HA | E) Hol FHE £ MRS 2R HESIH 22i0/5H M MRS Y2
X ZESH YIS M TRIS Sof SHE 2 TR QARTIHES A A A9/ 50713 AR 3

FHIE FRUE 2°) 47| HE Z1E Elz QD[R Hal W8 X fAH RIS TRE= L

4) 10| MZFBH= SW7 I EHA AfH QA1) St}
- (I9IE 2 EIEHAR £%) SWOF HE0| SHot 7I9IE 7t HlRE =1
X HERAR 57 7HORE ToIAER|Dikstra) 2TZIE"S HE
- (SW7I2-THA 7I9IE 24 42| A15) TR} golg

7IQIES M1 7I9IS 7HATHER SRS SHol0] bl

—=

ofm
gg
wn
=
N
T
N
0
n
8
Hl
o
io
1o}
el
>

6 =M Ul &3 H0{2 SREE ZHot= 7Y & oflhz, H09 Sdgs HHI| flai i
BIEROtOfLIEL 02 2M0IM EEXCZ **OI‘— THORIX| GRS A I'_EWE %g% 7Pé!
7 1= SHAHY 7Y B olUE 27 Jtst RE SHAHY At S 2
AE EY6t= YRS
8 FZ(Vertex)tt 7Hi(Edge)22 O|R0{TI 2A T2 L0lM £ HEOM ECR £ s BE 42 £ 7td
e 74§E EfA Ha|.L or_la|

%
o
Q.
fy
=5
=
li
o
du
=
o
m&"
KE
mir




2020 01 SWSAALE

202! B0JE A HR}

HIOE{ {2

SWiZO0F H2 Al EE

65

SWIIEE SiZ |

SWEOF &2l Ml 7|9 2+
nixie) o |
20IE2 2 HolE IRIC HEST . HiAz g
ijkstra
(431.8422) | T \
T SHAEY 2M7|9E
e 24 3|9C EA| 531 (Modularity Maximization) (SW71%, BAN M
A D24 5¥
el 2 2R ool FHZ SWIIZ-RHA TI9IE
ol HYUER AHA
(431,84221) ‘
TF-IDF 7|8 QA 4] TF-IDF 7] QAL 241 e A fg 37m
(2,05024)

AAE EQoH HOIH 249| 7|810] El= M= | HERA

. -
243

« lovit-petition_scraper

. %AA

< TTA HEEAZOALH

- olig AdE 250 WE7H HEE Sl SW20F
ofg| M

* KonlpyOil Li&El E9IE FEHA 247101 7|HE5H0

SEA A * Konlpy 0.5.1 k A
< = » customized-konlpy 0.0.64 C-konlpy2| 2l0|=2{2| &2
.

@D 3. AZEQ0] 20 B AR 24

71 2TER0] YH2 6712 LiFXHZ 7=

2= A2 LEY

X235t 71ALSHE| 0]24:(36%)

HHOIM 7+ 27t 2 FHlE ARl TEe it 34 280

7| 4O it 22ATE FRZE 291(23%), 2O, W=, AR, HEfA 2 FHPIH D FHE
7

MONTHLY SOFTWARE ORIENTED SOCIETY



ISSUE

66

=l vA swatE Fel W 67 FA| HIS

AEH
6% o
Ao I
10% 36%
i)
10%
Hor
15%
JlKI8l
23%

SHE) sweof 2o1ae HESS

=RHOEY HADE
|8 XA HIF R
HELIAOIH  HEAL 2B gay

rguazs 2 ioq§§4ﬂh§! ﬂ§|7 =oo8

= agdl my
S ;:J'g’ﬁ"a'j“ nizol=
*$a;ual7l ..,,_m' il YR zzy.

71847k
5": o ’“’"""'ﬁxm H:: sl

[ETSIFY
a2
Sﬂqu ﬂauﬂtngnnsn s L ez

o] A En " M e 1=z ol
aznﬁ :wl Eua"“i“ﬁﬁ s )
3 2 uaua™ = o
x| z2|0)2 HE 2 H M oy o tseua*"" “‘ "'ml

B |§nu§ ifmnﬂ!g’m = PR e gmw"*""—“— Em}w#nn
anzes woégaagman= e ] e Eﬂnwam o?lJﬂmr-g FTAN gumAAE an nmﬁg;.mag%“s‘umaanma
o EEET wE
HHEpa S s ®, Jnan i hema Lt Bl g 22

8 qug !"ﬂ 7
AFS 7 iwss = N Ay
"'""a’glilI’Q'Elgg'm"’?§ o|of|= 'Jsﬂg m?'sdngh Py Rﬂgﬁ S 5
4kt g:i"j;’?lal m- 1o S RE s DRI o B i L fﬂggsaug
ioluxl sumf—a:mpﬁlﬁ‘-‘,' zuzwgﬁm Hﬂl EF (! Eﬂﬂﬂ
f;"ﬂom m|g i‘ gsatsge_asagm <ol !'Jénsm Aos -,a_.F,mgum,H iesof
Emﬁm 7 H 2y =g A MMN*I j*ﬁ“”g“ b Hoi A
9'5'4":}# ”iiu JIEW'L hl amesy HAN T "33“'
i 1] mmt;u: oj 2N s a4 ‘!"' 55_.!5 *-ulgglil
2 1290
mmﬂaﬂilagg;g;-t & e o Mg 2y gmgﬂ&l?zﬁ- o E%ﬂ?’,"ﬂﬂﬂ
:—di., na e OllLh i aj S o g A § NoHRSE
law'ﬂ X b Bz g2 ' m“lazigg
waso]  BUEY 1
2 ord ”f' o e *EEINE!IMMEWﬂHﬂ:'Eie_ IS e
REEEE - EAOIE E-r] B

HRAHS  =mA xay

% 1) SY FH ot 7IYEE SU MYOB LEHL US
DS

=
m
< 3:2) {o| 37| LY HESRZ AN i 7|H=7H Lot} BIFS| HE ==X f

ﬂ.lI[lI

opn|

ool

2 FHE 7|19 28 SUA(Closeness Centrality)?0] =2 49| 570 0{30|H sHZh +X|7}

=245 oid 2= (Clusten)l| siigch= F ANZ0IM S Bt =2 7I9iEz HH 7ts

9 BAE U 223 7IISE OISt RIE 5 SiUi2, o1 TUZ0 L CIE 2E HH Aole) e 201
A2 A
_|_ (s




2020 01 SWEHALS]

67
S0 Swizop 2ninel SAAE Za Y FHE A 7I9ls
7ttt Hok AU imi 7|8x AHERA
<|J_|Xi ?_|Xi (l)_|JH cl>_|JH ?_PH 9_|x1
RIS ga | RS | sy | TS | sa | TS | gan | RS | sy | TS| sas
%E 0, 7|-|CI>_| 0/ ol 0, K=l 0, 7| 0 =X O,
ol 84.9% HE 85.9% | AY |91.7% | ws |87.2% & 1805% | =H |929%
Al | 80.2% | SiZ | 83.8% | OIOI® | 73.3% | =t | 77.3% | X | 69.6% | X2 | 92.9%
HIE . AZE =
S0 786% | HQt | 81.7% | BAH | 68.8% <ol 756% | HIO|E] | 69.1% | EHE | 92.9%
1= () = 0, HH % 0, 3C) 0, Z4XHE2d 0 I:”E 0,
EX | 77.5% am 79.8% el 67.7% | Y | 739% | B | 66.5% e} 89.7%
o | 77.5% | Q5 | 76.1% | ArEM | 67.7% ;HEDI 69.4% | UKI2| | 64.4% | AENA| | 89.7%
o

Lt. 6CH Z=XIE FH ARI©

(1) 714 2|

‘THISHHE ©F Sh= CHOtO| AFISS RI717| QI FAIZ7t BIEA| 235t, ATE El= 7l o 2

“Ttedstn SH(1CO)= eHls| Sstel A&LICH =2
2ieh Hhl= 25(2 =0| & 4= ACH E2RIL|CE”

og
‘EENIQI THMETH= 221 4~ R ICO= 02 MY ZH|0| 2es SMM0|D MER FY Ag 2
Z10ICk CH2E =M, AZ24, 29 A 72 SO s ZMIE & 2 4= [T =it

H(22%) 72 FXiXte] 7Hdsty #H 2XH2t SR 7|

SSHOE LIEH

>
bl
rx
e
g
ra
=
=
o
40
]
M

O Mol 228 2=

O HIZEH B7|= ALEX 2A518 0|
-%Eiﬂ?_' 71ee EHs
OF712 Z0J2k= oA &1
- 2HstE V&2 2T MY oA HIT2| LM AlRlH HIES LEAIZIR] g ML
QooZ JHABHE oot 2 4 Se S

) =T o= TOo

X}
U243E7| OOl ZHatm= QIS HIFHERI £7| M2 Al BAE2S

ot

10 = ZoM A== %% A= FHIE EX FH AlIS &, [0t FHez HHEE ZR0 ol LHES 474
H ot Ao, UMM LHE FH M7H SWEO0F EH X._WIS CHESH= 20| Org0l 7o

MONTHLY SOFTWARE ORIENTED SOCIETY




ISSUE 68

@ THAI= Qlet AR Kotof| et 2=

O EENRI 711 TH3tme| Aty

[iymi{a]

- S8R 7IE2 Ttdet THEn EEE Rl & AUS
- 7tdstm S7HICO)E Sall Atar= St gt 7HR] @17t SXRRI7E 7HSSHOrRE EEAQ! 4140
YT 2 UACED KA

() 714 X1

(@) 71 S Y 2uE 9l

"Rl CVO7H Selsf T[9! R20| WX Mef712 S2tS0iof S4A Il 20| GAsiElctn 2
SHALICH Al #Ix| 7124 H2l0] 245t Bl 022 T7|20] CVOE 2Ystn YBLICE 722 CVOE S
2%, 201827|, K25 L0} S0 SABHD UBLICE”

Rfot HISEAH SRTIL, AHFE] MSTHR| 7|240] Z[CH 20277HK| AL25(04, LEIIO|L

‘232 E1I0| B AEE
=7 223t CIOIHE AESI HSU7 |0 F2|7t AELICE”

| =0| & k=7

ro
rlor

7 X Y SB0IE #8 7H SO= 7

@718 &A A =9

O 7|48 WX (CVO) T M

- L7194 AFZ0| A MERAIZ RUEI7| SIsHA B3 MARIZSIAFI2} Ofcl 71248 MM =]
"esits 75

- 01 CH71%421 Google, GE, Intel 52| 2 7I% At CVC2RS S5 4%t A 2121 71 £0f0|l £X 5

E
i
gll__l
T3

22| YEloR QIs I CVC S0 ABELL 2018 88 BHAINE FE2 WHKIFEL 42
2ei2 UL SEfo] Cioto] of2ig

THIR7|US O3] CVCE MS5HD QUOLY, T7ICl HIX EXIF DIRIsH 2= 2A010] MAKIFSNO U=
BISAIS Ciosat Al ZAY

@ SSHIOIE ZE 74

 BBCIOIE U8 72t

.H>|I

33 HIOEE AIEE Al CIOJE MS7HXIQ| 7 AQ7(7H0] S5t 280| TSt 7|F0iH SHst 248t

) =0

|7(-|

Open APIZTt MISZS & U= HIOES| 2, Z22HY 50| Qo= MEEE &+ A=S MS

HENS Crsre Bavt S

1

12

tH7 10| St HIA
HIXHA 7t & iéfﬁ PEEL)
XYY K2 27 HISO| HHMQ Zets He XFeMZ, SHEE2 2ol CVCE 2Y + Si= = &80
RY UGS R 945}04 th7 1Yol Q-2 R=ol| flet tiete2 = M

=

ALLVOR 3T X2 019 27|90l AIm2S BRE 4 Ut 0FS THA7| T2
|28




2020 01 SWEHALS] 69

(3) et

“ZReo] HOK2 FHZRIO|Z| MI0| UKO0| BB7[2o| Hotut 7
AAR HQIKO} 5= 7 OFELIZE, J21H| #AS EolSo] ol

HET

RS 0| Hoke 7t MRS HLF &I
IRAIS ARRRISOIZ 71D LIk
OV} HSLIE $17 REEKS X ZALIL 018 o18si0] &
SA S RS Zlol0] FHIR

nE

OIZ M2isH BAMASH QIZHS0 Tt

LH7L ZHRIEHE MS S2feh 7|t 11 7| K0IA OEH| AFSED 22 |=l=X|
LH7t 7t AFOIES Bt ROIM Z2| 7HsEt HAaeza”

W (20 HRRIAM £31 521 SOUSN HXIH ZZ7 |2 AlO|E] ActiveX 2 S2{191 HIA,
THorgs wEto| 25t SO 7y

O B2IRIBA|-ActiveX H7|

O Hot2 2leh 2HE & HIZS ALSAIOA| 7t
3371223 EH(0|X| SQUABM K ActiveX7t AFZALS| EHFE OF7|
=R,

o=
POl FXll= AFEARZE OFEOE, 7| Bl R ActiveX 2X| 279 AHEAVt HIES
S EoloF2t 5t= 72 SUAASAO Chet 0O|SAtS2| Hi

© 2E | HHY w1

- ADFEE A0l RIo0] s HUS(RABS, LIAS)0 2401 B THs3t 21015 Srt0] 25
- Efol Bolo| ADIEZS BE5s ZS RIS QIS4 .2 BOIQISA0| J3tel= 40| 2

@ FHOIMH 5t Zk5} 2l Al

=

© THoIHE RE7I%e| MY 25t
- 2019 JHIYHE 7[0M PR RS S B AR Thef 4
-7HQIE RE ISl 25t B21-7/%) 2 ASO0IA 2210| B2ASICIT Q4
- 71| 245 B FH| X BRARAYS HHLE HIXISHE S TN R

S P Eama
7(1 E—l EIJ-I-é;| o"—l—

i

21N BB BT 48 Y 2 BB A
S

z NS FA| SRS 4 U ALY E0| TR
o) ol 22| T 3 20U 28| 73 ETHOX 28

MONTHLY SOFTWARE ORIENTED SOCIETY



ISSUE 70

AR} AUSHO 2 QISX|S R 2RO L Z RS A= UETI=2| F2UO0| Ofl M AR R43tE
u}

‘YD WAD0| Ofl EFHE BO| EREIT USLICL J1E AR 1ARE FIIE ZOIC 8L ol
2423} TS b 10| 47| TIS0] EICHs ZRILICH SAS0IZ X 142 1717} B SOILHS BOJct il of2f
SHERSE 27| MYSD UBLICE

r

‘HECZT AR} A4S 0[0F7|F AO| OfL|2} RAIMeZ Ment HAE MSuUSS S5l 42 MY HYS
CHHISHOF BHCh= A42t0] B0 SLICt”

o
“HE 22| AE0| Mo Hatof| & oY $—|i17(IKI 2ES 0|22 Y= ot K| JO| S| EREILILL 45
EHHS Ol 2

CIXIE 717| AL8#E 2ol HE 7I&S MY 7(2lE NiSots, Zate BE 1SS XY EstiE SoM
AAJBH AN Q.

W (29) A71ER QI3 AR 2F, IY DR A, 4%t MY B HAN D +8 SO
4

@ D2 LXt={0f| CHEt Ty

2

O A eEo= X8 2
2 OflArSHH AIOFL| 2J6 21S B0k SH=X| 1Tl

Ft 7IE§H CHAIE ol 215101 2i2|Mel MoiM F22| 2otds siad 4~

2 2SDRE LA W B2l N2 ERE0| YRR oS 22E AV
HEQAZ HAXD US
x| efolfo] 5 7|£ xiol olzat 150] O & St} B

<
I
o
- ox
1z 30
o2 rjr
H
e
rx
Q

|
~
>

2EE SHIot Ostoll A2 Gl A2 2 HO|H, 4XF MY0| S5t F&0[ i

HIZA A 47t T o JP|
HHOR OUAIE|0] FY THs 4% AR 221 SITO| JHA0] HRSIT 00 IE HIWS

|0
HU
rE

1
we oo
FO0 2 rhu
=
il

SYEEL 7IE 22| X
27171 MY & HVIE ME 7Ial SE XY 2SHIHE Sl Al

e 1N

<

ol

Fo oM JFI>n
md

0o

E




2020 01 SWEHALS]

‘S A= /SH= OLO|RE ALY QI SHEXCZ O 2 =8 KIESh= 1ZE 7HKIL JUELIC LI
ARt AI0H Chet ZASH FHIE Sofl 7|-YS0| SHIE Yo 2 Liof2 & UEE ?:.U\IOH FHAR”
“X ol

ITAIY ZHLRJLIC ZI200 AIY H2(0f Thgt EXIRIAI0] UM & IHE= 010X |12 # 7= ROl
ASEIRELICE IS 7+ 2 HaF A2He'YLICh 7|”0| BR0M 5i7tE HeH AMHH22 AYS
AR o~ AELICE SHRIRE A 22 AR JHEASE O3 QIS DfRigith=s A2 Tk o 7| THEo|
HUSSLIESI0A IS ZHOtoF BiLILt =2 42| HISW 0 7HX| MFERL S 11 HAZZ0| L= Lt

& YELICE

‘DHIY MCH2AZ Siti= OHA‘IE QF ElL|Ct. RE|Lf2t FAASO| A2 H=0HA HiStor H2l= OfF Thelst
A2t Q. fe|Lfet tHEZ9| HAHSO0| &

stel2 LT 10AIILICH 2 751 M H0l 30-4028
22, O[X| SHASA|Qt ot +-RWHIHE 23t UiA|[E ZH[7EA| DFXIH 0[0] & 12417+ 'EOofLICt”

W (29 AE ZAGH Al TR TR L A U OfOJRIo| 74| B, Al MoKzl 2t

@ SHEY Of0[H" A

© Y LY 2B ool BN Eut
- HAF0| F2 4 9l 124 Ol STTIS W AYoM HEY 00/8S TYUsH= X2 KO
[EE=CH nwl—axre TSR] Q= Z{AF

-SIBXOZ HE JHSE 1T AES UIEE A HUS Tl a5
© 2 Zolo] 2R At

- o] W MEZ7 |7} B0t 20| ZIol| T3t SEE T4 BE0| 27t

- o) ZRjeto] Hi3te S0} S7HIIs MsH Alz 2 2RSS Ak TR

J
T

@ AUSE &2 7 st

O AR AIY HLAA 22I5 =L Hel 22

- Y2 0183 & SAC=Z HiZSH= Ak HIEA| AIJS IR0l AISL)2 IS BA =S

[ ofid]

- HAE SOl AMISSEFAURIE A-E 7|40| B ANt 7ts

- ADEE OSE S7Hsh= OHE, #20| AkEdelvt 7Sl Mt 2HY A4 49|
PC7|8t AYS 7HEst= B2 01F5| ZHIZ AIME= 42

- AUl Hof HIg0| &1 = AH0| 55 9IT| A MFAZIE Ho| Higo| PHOR Xg
SICt of Zf

— O—
- QIC| Y HISAPF RHIQUAIRY e MESHs F2 29l 5 SLIZ KA
© HIE| SHO| AYS AT BE
- Hlge| BHO 2 NAIE Aol ZLE A Aolo| tiAoE JHel AAR Ei

22 HEATE ZE
Z2|2E #J5t7| oFth= XM UZ

AN TS0 B HE AR, RN S5 F2lE SHOR SR i HIE| AU thet SZEE Hopt
BIRI(2019.9.3. Al%)

[ARr=y=] ==

13 QA EFoM Fof 7hsEt tee Sl &5 7

ot Sot 4E2Z, AY W JF 71 HEXHCZ HERE = FEO|
OfOIRY(0 - 2HEEIA)

MONTHLY SOFTWARE ORIENTED SOCIETY




ISSUE 72

® 7|EtelA

© BHRL A ACH2R Chgt Bk ofz
- (290 HAUo| BHkL A 0|88 S AlZH Ol

oN

FHM O 2 RHEtoh= M0l CHSHEHz

Joi

- SHELAIQHO| CHaH OIAIZFS S DHIQ! A MOHRRIZ HESIA| s Zioz g4

© CINEO L ALAIHOE THBH AUl AR 7IE 2at
- (29) 0182 WA 0| NROR Hests MEA NS S5 o7IS TIIGHs ST BHHY Ho)
A5t 9101 ool Tht 92 EY
- B AR BT SOl R RITHE JHIE] O HIIRILE IS KPR CHEt 2t 0122 Of15| ZXf

(6) eI

“Dl2f 712 S LO| SiM H& SR NOIFAIR. Wt Jla SXI2 0FHEY 4EE £ W
(B2 AEIER] 3 MEIE 20712 521 FHIR. D217 I5S 0I83HM LAI2| SHIE 52 7Hsate.”

“VRE SIEOJEIC A EEIX, ATEQIO} I 23 HAQULIC 49| 22| YOR H2|PL Of
AZEQIOIS0| BHES FUGHH El=tl 03 ZRAUS HLat7| sk FFL HISD T1ao|
=L}

‘|2t FRMR|X] QA LRFEFE] JHL0| 53 U= HLURSOA| QFEXQI EXF, X|2oiF=01 O] A %10”
Z L0l 2 £ UEE EAFMIRN =X| 2IUELICE RE|LIEE RUSH IHLAISO| =22 RUEIK| L
=S5t |9 HRHLCH

(200 2 A7l AR EASI0) CfSt ST VR-UXIEEE So| 7|20 3t £X WA
Soz 7y

O Iz A

|5t HF2
Eolf Ol2 71&eS 2712 H% SHo = Aotof g
Eo0| e

40

O M|E A 2HE
-71& 2 1A et
- AEFEQ] &4 Ml

(== Il

m
for

]

< VRSIEY Y| — AZEQ|0Z £X} HEF M|
- QX VRZ|7|0f] 7|8t5t S E2HE0| AIRES
- VRt S EXHE AZEL0{0f] TE510] OE2|AI0IM ZHAS 7|0F STk &

o T

KEAISH 7|-5A | |-|— O|7:| ZEXH

© ARIZFEE RRD OllA+ ST}
- &7 IR QHR0M YAHFEIR B E RRD MRS SITHSHS 22 S AR LERR| Slofs kuHg

==

(=]
Slof 20| ST 4 US %

14 G3471%552(2019.10.24.), "2HIY A/ ACt2A| HE HE bl




2020 01 SWEHALS]

@ 4

mI1=

° (2M=X) ’Z‘J%JOHM E2iLtz ATEQ0] 7120]| CHet MRS AT

|->

ATEUN J1=0l CHet =

73

OJAl

| S |

oig|

2+ 21 742|(Distance) &A1

=? 2

o (EA i) 7|QI= HIERT | 2[R (Shortest Path) AX| 7216l 7|& 7[RIEQF Bl 7|QIE

AOJo| HTHA HEEE A

ket

- 7l& 719E : QISKIS, HIO[E, EEAQL, 7Hdeid

XSW7|g & 1HERE S24RE, loTe| 3R

YO Ol B2 AHE =7t SOt CHOfIA

xe)
- BN 7IQIE X2, DS, FXF T, HHL
R BB AN S Y 0| BAE 12| Mt BifS B9 719IE =5
- HISEOI THSR| K Y A2 2] AE

ek

STV Swols-EH 719IE 2 Al Etg(a)

A

—o— S|

olr

—o— HIE[0[Ef
—o— 22X

Pl

Ext

MONTHLY SOFTWARE ORIENTED SOCIETY



@ ISSUE 74

S SWYIE-2H FIRIE 2h ATHA H2Y(TI0IE)

T NS SlE(Y1= =EX i
N 16.2% 26.1% 17.4% 19.2%
s 15.6% 30.5% 15.8% 17.1%
EXt 19.0% 16.0% 24.6% 20.5%
A 32.6% 10.1% 15.5% 23.2%
il 16.5% 17.3% 26.6% 20.1%

o (UBS) QIBXIS| HS APHL(32.6%)T FXH19.0%)0 22 20| HS HOZ LIt}
tojo] ST &AM QIXISIT USS U 4+ YU

—
- 4R} L0l HATVISZAM, IU C7I”C| A R YR QISK|s & A oL S0 s
o

o (EJE|0]E]) HIH|0[El= WR(30.5%)2t LXIZ|(26.1%)01| CHEH 2HAIO| 74EL =2 Z40= LIEH | Al
URI2[RE AA| 7ksSt 7IE2 QIX[OILE USSE AlIA
- 2 Z1E Solf 71| YH|0[E Wi CHet =20+ UXIZ| 71| 7|HZ0| BHEE Z10[2} HEt

tsg

- I 2 M= JHQIYEE ZEetot 2 CO[E0 2ot RHCIE0| =20t Jeks te AC=
=X
T O

o (SEAIRN) SZAIRI2 THI26.6%)2 FAH24.6%)7t 7HY = LEIHCM 0|2 22 Zik= ICO
A Ol 2t SZH|2I 7|5 FAH ST o2 EMFE
- ICO= 252l Ve 98 H FAte TEE YHUA 2t Agk= Altez, 25X 71Y

=S ?loli 112{oH0F & LHEQI Olf7t 2 71530 =3

o (FHSRIH) ATH(23.2%) 2 FRH20.6%)7 FH| LIEHGOLE 0]Q] ZHHARIE Bl ™ H& U=
ZEE 0, 22 7|S0H Dol 553t HAE 2 ARH0| EEIX| SERUT EEHE
- I EXI0) e 20| HIHXC R =2 210 2= ALY EHE0A OF! 210 &2t
1t OIS2AHOKE YEHAZ  TREX| 42 S-017| 012 =5
O Mol ESOIHME AIY &Y, At &Y, EHlT: 8Hl S




2020 01 SWEHALE 75

@ 5. 29 2! AIAHH

B (2 Al) AZEYY 20F ZTHH2 T 671X FHZ =2 7kS5IH, FHE offiet 22
QFARI0| A= A2 motE
- (Vrde) HH(Ae £A)9 EAHESHR! 71%) 2ol =
- (71X HIX FX} 2 71 S SSC0JE M2y et
- (22N 7Hrg ol 2orysler =115l Mol Zdt
- (W) DR{YRIE| 212 otia 34X} Lt 2 7
- (M) 53 0101 23 w2t AYE S5 o
- (HEiA) 27|12 At 2ot 7| ek | E2 od =4

B (SW7le-2 7| 2t STiA y) SRS F2 AL SWIISEE ME L2

o QISX[ST 7hSta2 HUHY, MHOEE us, SSX212 A0 tiet =29 0| 7HY

=7 55
o 272 ofl ZFok= Al

d1k= YR7F SWY IS0 ohet X2, W, K SO M & £
H
o

OIX| Mete B 22 & 4 US HOIH, Ho| BIEEE 0|

]
10
]

W (AJAPY) 24t 020f| ChS5k= SWEOF H2H o743 21Z0| LR

Tofaty| Qe BB MLiROR B

MU

o BOWISTZ (HEE= FARIY HEES 225 022 Diof 2 4 YZOL, Bied B} Hlux
TICkES Yt 2R10| I HOIZ RE51| 024 3V} IS
X BNISD U1 NHS D291 915, @712 FH 1Y, ORAF BIRl SR 52 HH0F di=

HAZZ0| EXHoH, 22 FXO| 2RI HHS 7IHHE 4~ U= FHOIUS

W (7IEH ®I2H) ¥ EHH 7IEM(E0Y 2+ 208 F

ofn
10
2
a

un

ol
T
o2
rio
mfn
nfo
4I
2
lo
(]
I
[+
=2

MONTHLY SOFTWARE ORIENTED SOCIETY



@ ISSUE 76

o ZUIME S5 Al EXE MEH0| VISoI=S WMACZN 2 T I E 3 TRA| &
AFSHE0]| CHoll 2X7t ZEot7| 208 044 =M

o OIBX|S 7|52 283l 5 M X Oy 20| Tiet MEE XSSIRto =M, AEE U5t AIZH
HIES S0/ YR Hels U=

@ [E=] H2 H0IH BM wH=E

(1) 221 Ho|E =X

o QIEAA S22 ES5HEM LA H|0]E ¥ FEZ(Web Crawling)

o SEF F0IMY M4(435,6527, 102 8L 7|F) & & MV| 2M 712t U CtaE Hel
(431,842, Z=HQ) ==
- 2M 712+:2017.10.01. ~ 2019.09.30.(2H47hH
— =7 g i HRUS json HER £& § — 1] F2IE E-510] !

(2) EEjA BN

o (312 FEjA BM) X HO|E 5 28 LIES SHjAZ 22
- YEiA BA7| : IQEA 2 AN 5 HEV|S S2 ME5k= 2t0|122{2|2! Customized

> =

Konlpy2 &2(Twitter JEfA £247| 7|HH)

o (017 AP 7%) BF= e
SEN XM2| B2 OpIAH 715
- IT20 AF(Z 1,8407) : TTA MEEMSOALH L S

o)

=
ey |

e
=2

& 012110,19670 & SWiZ0f0]| olidfot=

Ofg| v

- URTALARE 2,4817) : IRBAIZAM e 24 IFHOIM QUX[SHK] k= &2 HI0JE] Li
=3 012

- S0} ARH(E 5,3397) - HEXC=Z HO{MY|Qt 20MVIS S85h= FH0RIE H=EXRl
HAEES Sdlf A&

~ Stopwords AIT(E 89571) : HEHA 24 2t 2& TAL X 0215 Al & HElA 24 T H|A

- Replace_words AF(Z 1624) : HI#15HA L0jLt= QF 2 F21t 812 BIIS S85h= A0{0f|

Cifst 801 S




2020 01 SWSAALS 77

IS

o (AR HEfA F2) FEiA 24 20t S AR 0f21S HQIeH 7[Et 012] XA

(3) SWiZ0F & LIOo[E] A1

o (XtSst AH) TF-IDF 7|8 Salf 2012 2M(Document) 2I2+2 HIESISH £, ITE0] ALK
=2 = 0f3[ete] SAHEE &80l H45KScoring)

- A FAE Fa= AL HE 2A HEIM TE0 AR =5 012(0] siFSk= HEZS B

X TARI QA (Cosine Similarity)S Sal &S Z110 H[SI0 LIS Ms2 H0l= 4O = MERSHo] RHEH
- SWE0f MY MHES QIst 2AH[ZHThreshold) A% : A THIC| RAIE M2 U2k
SEgH S 3R QAR 25%)0| siSh= 2AE SWEO0F HRYAOZ TTh

o

ol 71E2 £A B 2912 210t HES X TE7H el 2ol 2
o (A E H|OJE]) T 431,842712) 1A F 2060712 SW=0F Ha =&
(@) 28HIEHT ZX(SNA)S PISt CIO[E] e Hat

o (7194= Sk CIOIE] 44) SNAS Lo RS M2 L SH 7I/E IS BHSH L0 A =&
- B3O - 2! AIAZ0H TEICIO0|E], MM, MY, & 37IX| 7|IETH SHE A 719
HEES Of2fiet 20| B3
[2/CH(O B~ M|, A A, SIH[0|E{-4t]]
HEt 2401 2t S& 71QIE= J2T0| HE(Vertex)0|H, 7|RE 7t 2= 7HM(Edge)22

]

Ot

|
ol

0x

o (FIRIE 2H 2 715X A7) Ha ZZS 2l 20| Het &
et 719E 2 2A 12l Z=(Weight)S 28
- OilA] - 67HO| HEZ0IM 2F [LH0E-FAIEL2 719 2A7L ST
THELC| ¢ 2 S b= HEH

ol

r?

I}, [1G[0]ES-

r

’

(6) Eal 7|= S2AHY

o (71 SHAER) SNAOIM HEXC = &E5h= UIEIE &, & YT Y12IE2! Modularity

Maximization’ HlAE""5 Salf HIH5| &/ SEoh= 7|9E 22 222 &5

15 O Z2AHY YN2E 5 oiLZ, 2FE 22AH 2] %2 SHE(Cohesion)2t 22AH W 52 728
(Coupling)g 2H&Edh= ZX3HE S2AE ZutS M

MONTHLY SOFTWARE ORIENTED SOCIETY



@ ISSUE 78

o (FH £=3) SYAERIS Soll == E 21212 S2AHS HESIN 2t SHAEOEH Fa FH|Q|
TEE o0lek=X| =8

27H) S2AHE 719IE ZEQ S 7IRIES] fAMI0] E2 H¢l 50212 &K
- RAE EEXE Q) IPH| 2M RAIE 2E YHES XS
(6) SW7 -2t 7|1 HiH gk £

o (B 5H) SW7I& 7190 : Al BICI0H, 7+did, SZARNt 2 7= - 4, T
2AI2| S) 2t QP M=S At
- U S PleiME 7= ZF Z[EHAZED OtEL, SWY s 7IRIE7F S ER0| 274 Oy
SA SYot= ERE Lol AFYXHEE HYok= Yt0| H 21|00
- QY M ARS flol 112fet X|[E= O 37HKIY
O SF Y 7IH= 2 2[EHH2] 712 QY A
@ SW7IE 7I/E 2t Z[HAR] - SWY I 7I/IE7t S HE20 STols B2 58
® ZZY 2 SW7 |2t SOl 2y 7I/E ZH ZIHA2 - @9f Zuiof| 7[Ho S FH2

QUHAMEE 2ol | 2fet K]

o SW7Ha-THA 7|9 7t 72| AR

Wtz w) 1 -1
sp(t,i) X

o sp(tyw,) o splw,,i)

2y 7lele
W= 2 Melet Swrlsel et

- OHXEE 72 X2 oI, @ XES| +=X[2F O X|E0 HH[Hot 2= 28
- 2[HE2E U0| 245 SEH KHO|ES, DX 0| H+2 7t

[=]

o SW7E-2t 7IRIE ZF SthHA Sty
=

S|
= FIARA oA EEE VIS By 7IHE 2 HelEEE WEEE 2titote] JTiel

HIS 58

16 Z1HZOIM ZTE2, £ FEOAM YN =257 2l AMOF & Zhd9] ZRgks ojn|. 2EH == 11

OI)\}-OI A OI%




2020 01 SWEHALE 79

ol

- 0|59, 013, ZP4R1(2016), 122 0|2 X HIEXT RS 0|23 AXAZAT =2 EUE 24

- OIBHS, AEHH(2017), =M RAIE 7I8S &% Ol 7I9IE & YH-UEN FA JIME
Moo=

o AT, EFY, ZEY(1993), B 1T SZOM| RE FEIQ| HHFE IS0 et
fign

2. Q|23

« Okamoto, K., Chen, W., Li, X. Y.(2008.6.), Ranking of closeness centrality for large—scale
social networks

« Newman, M. E.(2004), Fast algorithm for detecting community structure in networks

« Good, B. H., De Montjoye, Y. A,, Clauset, A.(2010), Performance of modularity maximization

« Ramos, J.(2003, December), Using tf-idf to determine word relevance in document queries

o Achananuparp, P., Hu, X., Shen, X.(2008, September), The evaluation of sentence similarity

measures

3. 7[Et

o & AZ(2012), ‘AB HEYT 247, HRLAOINEA
Mol 2012 EM|0|X|, https://www1.president.go.kr/petitions
SHEAZIHEL HIFIOIX | hitps://www.bigkinds.or.kr/

= SkEZM https://scholar.google.co.kr/

SIEHHEMT &S| MEEAM0{AM, http://terms.tta.or.kr/dictionary/

MONTHLY SOFTWARE ORIENTED SOCIETY



@ SEMINAR

2020.01 January

2020 SWt M3 HHHA

= YAl 2019.12.3.(8hH 13:20~17:10
n 34 COEX IHEEZE 1032
= FH ASXIS(A)O] 011= SWe| SHxH2t O]2K

The Present and Future of Software Driven by Al

= FAXE 2P |S, MUA|, SHAI SAAH R 28I 4800 B

o m2]2M
AlZt Lig eI
20~13; s SR A%
13:20~13:25 | 5% THS|AL (¢£§$—J|017gﬂ.@ 24
&453|
13:25~13:30 | 52 S (AP aHEEAS
AT EQ0{-aH
1330~1400 | 302 | 71% 1. QIBXIS 712 2 Al HE olZa i
(‘é'5=?ﬁ)

SHO M Ak
14:00~14:30 | 302 | 7% 2. 202018 22 SWAI A|xH Fgt J“(lﬁc)‘k#
14:30~14:40 | 102 Coffee Break -

SO o ] ] < Al s 25 ginel
14:40~1510 | 302 | 1.2020 SWAA 10CH Ol (AZESO[HRISITLA)

156:10~15:40 | 302 | 2. ASAls 20F 7|& B AEIEY| HIZLIA 2t

B 2

(FEILALAI)

15:40~16:10 | 30& | 3. CX[ETES S35t oty 2= M M ™

-
Bis8 4R

(Frost&Sullivan)

16:10~16:40 | 302 | 4.5G 7|2 Immersive Media2| A&t O]2H M2t

BT SRt
(KT S0IClofAfeich

16:40~17:10 | 30& |5.2020 =X AtAXL X AHAMERA|Q| O|2H

SN A

(1IBM)




2020 01 SWSlALS]

o (V1= 1) ASKIS 71& H AE MY
SNl QISKIS 712 etAet O] 2XIE shZstr| fIgt 71s, MUN S Mot 11 EH

HYS Ml

o (71X 2) 20204 S2'H SWAI] Al MY
CXE EMALMOPMO| S 7|& £0f| 22k, HOH, Al St 22 F2 J2US SHe=2

ATIEQOf A2 B3} U510} ChEH HUS KA

o (L 1) 202041 SWAI 1004 O
201951 5t 3 AUZ7IAIE SoH AT ORY XY FH| 5 MLIt M2TAS S5 100 SWi20f

Olf+& 47gofal Ol EHIE H Y HA|

o (UE 2) AIZXIS 20t 7[& S AELEYS| HIZLIA H2f

AHSSEE MIZE Start-up®| =D 9F=9| 71 SHO| AEIER HIXLA T2k EAY

MONTHLY SOFTWARE ORIENTED SOCIETY



a4
<
&
=
i3
)

o (HE3)OX|

, FR71E St MUK} H|W

ox|

g

EHI

2t o

ol y

9| Immersive Media

s

4)5G 7|
5G 7|8+2] Immersive Media 22 A|&/7|& ESE

(2=

OC|0f AlZ0H| CHEt Bt MIA|

al
=

2| Of2H

01 ALQJTIR} % AlIMER|
i

—_

=5

=
=

o (LE 5) 20204

A Qo 7o) O

=L

H|

2020 et

<1
2
a3
=)
=a
g
=




@ SEMINAR

2020.01 January

2020 SWAHR! HIf HHBA W 'ﬁ'

= LAl 2019.12.5.(5) 10:00~16:30

= HA COEX IHMEEE 1025

= ZH QIZAlS 714 SO CHE SW OFH Ol SEHH AIAITHS TSt
SW oHE B gt

Changes in Software Safety Issues with Introduction of Al Technology,

and Orientation of Software Safety Policy In the Era of Al

= FHAXE DR, LHEA|, SA SARE R 2Rl 2000 E

o IZ]eH
Al ZH W 2 e
HFS{X
10:00~10:10 | 105 QIAtR G i“,g)
71X 1. Artificial Intell - Need for Saf Jones Malcolm
1010~10:50 | 402 | 7= ol nieligence LSS (Scientific Adviser,
andards
AWE, &=)
10:550~11:30 | 40% 7|2 2. Software Safety, Lessons learned from the @ £_UJ—.6_PE'|EE|T+ E{E
’ ’ = Medical Device Industry Ve dTIr_<>nic|_|I|E| '%‘)_ ’
11:30~13:00 | 902 A A
Fois
13:00~13:30 | 302 | 1. ABAIS7|& Stof| [E 2> HHEHA AL (Brasi™ez2l
SHHLUFHHMEE)
13:30~14:00 | 302 | 2. AHSAF QHHZHEOIMS] Al HIAL as=
5 d i - ATSAT T = —o (.%g_ﬁ%lﬂ —?—AI'Q)
; . = OFX| XizH HIEF M=l
14:30~15:00 | 302 Coffee Break -
15:00~15:30 | 302 | 4. 7|AlstE SHE| FfM 24 O &2 (SHUTHEIL W =r)
15:30~16:00 | 302 |5. A2l AZEQ0 oMM 2 MY|& S8 AUIHE(Ansys FHE)
g EZ
16:00~16:30 | 302 |° 2t W~ (KAIST), &3+ B (E=SEE7 &A1), ES PSRNl S
’ ’ | LS BARERMET), YME 2 (Ansys), (SPRi Al-SWQIHEIZ)
O| & W (SHUTHS )

MONTHLY SOFTWARE ORIENTED SOCIETY



@ SEMINAR

o (7|% 1) Artificial Intelligence — Need for Safety Standards

There have been a series of challenges to develop appropriate safety standards and
methodologies as technology evolves. New technologies will always seek to forge ahead
in a competitive marketplace, in order to avoid organisational demise. However, such
developments must be matched by a complement of safety research activity. A new
challenge now confronts us in the form of artificial intelligence(Al) where we stand at a new
frontier with respect to machine safety control strategies. This area impacts on product
organisations, those that set standards and regulators who enforce them. This is the subject
for discussion in this presentation

o (7|%= 2) Software Safety, Lessons leamed from the Medical Device Industry
Software plays a progressively more important role in technology. As such, its impact on
safety is more important than ever. Safety critical software is found in many industrial areas.
For example, autonomous vehicles, robotics, and medical technology, where people lives
literally depend on software safety. In this presentation, we will learn about safety, hazards,
software's contribution to safety, software risk in systems and what we can do to improves
software safety.
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Leading Nation's Future Strategy through Research on Software Policy

O|2HA Vision
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Software Policy Platform contributing to the public happiness and future society
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Expertise Diversity
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To build a fair Ecosystem for Software Industry
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To innovate a Society through Software Convergence
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To establish an Open Research Platform for Software Policy
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Policy Research to foster a healthy SW-Alindustry ecosystem

- Q0| UKIRIE HESHE SW-Al S BT
Policy Research to create good quality jobs in SW-Al Convergence
Oj2H SW-Al QIR S AT
Policy Research to develop future human resources in SW-Al fields
SW-AI S| 24, At 2 82 Fueln
Policy Research to analyze, produce and utilize statistics on SW-Al
SW-AI LAY &2 & 7|2+

Policy Research to discover and plan new SW-Al enterprises

BrZFS Publications | SHAL Events

Ol+ 2|=E / QIAIOIE E|ZE « SPRi =&

Issue Report / Insight Report SPRi Forum

HUSWESAALS] / SWAtE EAIR * SPRi Spring / Fall Conference
Monthly Software-Oriented Society SPRi Spring / Fall Conference

SWAHY HZHE 1M + SWAY MY ATHA

White Paper of Korea Software Industry Conference on Software Industry Outlook
AETIN + SWoHH A mAA

Research Report International Conference on Software Safety

2= AL Joint Research | QIX W= Personal Exchanges

BA7| thE SW R&D 1HA|| H=Z(ETRI) « A2 e, ZALY M 2
Development of medium to long-term large-scale Advisory Researcher and invited Researcher Programs
software R&D projects(ETRI) « FLH-2| QIEK 2H

OJ2i LXt2| HL(KEIS) Domestic and International Internship Programs
Future job prospects(KEIS)  off| HL7|2tate| QI s

SWaH 2X|&H SSHKATP) Personnel Exchange Program with Overseas Research
Trends in international agreement on software(KATP) Institutes

JMSW Sigt EA(OSSF)

Analysis of open-source software trend(0SSF)

SsPhi m

AEESIOTYETA | | m ”l“
Z7|E AUA| 2R CHYTT 2 7128120 22 228 RDAIE HTLE(A) IR “ ”
Global R&D Ceneter 4F, 22, Daewangpangyo-ro 712beon-gil, Bundang-gu, Seongnam-si, Gyeonggi-do ISSN 2586-5021

www.spri.kr





