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1. ClOJE{ALO[1A - BIHOJE - 2ISX|S2| H2

O GO[EAfOI1A O]

@) H]O]Eii\}ol A (data science, DS)+= ME-2 SHE FoF=A] Ho|E|e] =43t Z7 o]

o3t Hoje ZEAVY 713t ol EAol Bek A4S 7|HEo R tke] tlolg
—r‘ﬂ s 7‘}0}‘41—' A 4, A5 RdE 5= Soto] est ARE
}Eotal, o] & AAR 83t A AFshe 9 T (AEE <, 2018)

Hgjo]E] (big data, BD):= 7]& HlolE{Ho] A9 HlolE 43 - 274 T - B9
AFS HolMe 524 2 Hj5L24 HolHE E3kohs th&de] HlolH =z, SJAt
A7goll Besh Auel AAS FE8he e fﬁi 7|&2H, "8 volume), B
(variety), WHE &5 (velocity) 2 HojA|= 3V EAES 7HAAL U (BMIE £, 2018)

O QAF A (artificial intelligence, A)< Q17te] Q14] I &2 FA| 34, 1
BAZAS) Al 95 A%, of UobbAE A% A 2 Aol 5
2r8-Z olsfiet= Ae Aok ST BoFd (TTAHEFAIEo A)

A8k (machine learning, ML) Qg% st Holg2 ZAFE7} Hlo|EZE
ol-gslo] 53 W82 ETRE o] A2& dlojgo] tish 243t Ads a3
5 QA o= garElE B 7|eS Mdehe Boks £F (TTAYEEA-&oAM)

Z3%H5(deep learning, DL)S ZAFE7 E& HloJEE o] &35t ulx] AR
Y AAE 5S4 QA 87| 8l Q1F A7 (artificial neural network,

O
ANN)E 7]§Ho 2 a1 7|ASkae] & 7149 (TTAREASoIALH)
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2. HO[EJAlO|oIA TEMIA L A

O ClO[EAO[RIA Z2M|A

O HlolEjAtol A BN HolE R R BHE Efe] oJx}
Y AEHQ Lo Ho|HAl A ZRAAS B <1

J21 2.1> HIO|E{AO|AA ZEZAMA

Decision

Support

f

Raw Data Collection Data Preprocessing Ul & Visualization

J Exploratory Data Analysis —|‘
Statistical Modeling & Test

Data Cleansing  f<— > Machine Learning

A= O'Neil, C,, & Schutt, R., 2013

O dloJEjAto]AA ZRA|A0] A & A (reality) 2HE] GA] Hlo]E](raw data)&

+43ta, Hlo]eE AAl(cleansing)dl= ZAS &2 AlZlsH

O th& 2= HloJg 2] (preprocessing) & S5t 2719 Hlolg A& /33,
g4 glo]e] B4 (exploratory data analysis)S E3te] JHE AU, 714
=1

S4e Foiol BeT ANYES 2Y

O ¥g&9] e ARgA} QlEjH|o| X (user interface, UNZE A|Z}sFste] Algol
H7] ¥ A9 iz AFE &, Qi 242 AYshe dlo] &85

Aol HEA7]E Holl e =

O HloJglxto]AAL <] 21>9] Z2AA 7+ TA|o) ths}
SHEOE o TlolE HA| At 7P ZgHk= s
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O HO[EAO[RIAVE Zelsh= 2 Qoo FA| A=

O tlolEAtoldd A= HloE JYPorRy 2 s HEE %L AES A=
A A e ATshe sHRoRA, <1F 2259 Aulolx] B nig)
Zro] $38Hmathematics), B8k (statistics), Hlo]E]E-A]S}H(analytics), ZAFEI23}
(computer science), H|oJEJA|ZtSHdata visualization), H|ZU2 QEZ]H A

(business intelligence) 5& oF-2+& WL ou|o] M2 &4

g 2.2> HO[EJMOIAA FHA| HAH =

<
( Data Science

Mathermatis Statistics Data &nalysis Business Intelligence
Data Visualization Interdisciplinary Studies Computer Science

Enadles : .
Data Data Management » Machine Learning Insight
Paraller Computing Employs Surpervised Leaming
MapReduce [ Hadoop |« Semi-Surpervised Leaming

NoSQL [ NewsSQL Unsurpervised Learning

loT / Ubiquitous Computing | Facil tates Reinforcement Leaming

GPU Computing Deep Learning
Big Data i Human Irteraction

H Computsr vision

: Natural Language Processing |

Speech Recognition :
Robatics

Industrial Applications

O HlojgAe|AdAE HHoHE A2, 4, AT - U=
238 7= H]O]Fﬂ #e](data management) Holo} go|H2RE 2US wEo]

=
ABA TR FAT 5 =S siFe 7AISKE 2ok Us 4 s

O tlofg Hejol] AR 7184
sh5(Hadoop), GPU #H+H ]
BA gdlo] EXoj ule} A&
learning), %Z]Eﬂﬁ(semi—superwsed learning), 7+3}&k<(reinforcement
learning)©] 3. Fol= HEY(deep learning)S W FLES7| = &

0,
i
f
il
)
o
o

ol

= Y AFEY W FA(MapReduce) 2}
o 783}l 3H F|ABISL shasle W)

- T.e e

fl

N
1> W 2
\

[e)

il

&k (supervised learning), A =85 (unsupervised
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O Hldjojg] EAojl= g7 dlo|E] HA(exploratory data analysis), EA14 F&

(statistical inference), o€ Tlo]'d(data mining) & BAIES] 4 7|HE0]

N
i)
)
A
1%
N
rE
i
rlo
i
—:
Mo

Aol tiale] A& thE nug g

= Y
S A BHoKE B 4] e, T 4 2RESS dU
=

o

O toJejrfo]dda Z2A|20] BE THAOl= Alo] 7iYste] 24, $AIE & e
(human interaction). ©] uf AR} AFS &olepAl & 4 JYEE s
A3As 7= AFE H- (computer vision), Ao {2 (natural language

processing), /3 12)(speech recognition), ZHE A (robotics) 50| 8575 &

O TolEAolIAg HOP ofe] 1 Hof BEEE Rafsiglon), izt BEs)
oJul7t mEsld W sk Bof 7ke] WA= W = wlojelatololas ofejat
SR 9 71 59 97149 WP T 4 U olfdt A S R

].

AT

(interdisciplinary studies)?] 7]&E< T}
ol Mz AlF B MulAE &S #

!

Atdol AL (industrial applications)

o

Of

3. CIOJEAO|AA0M LR 2X 2F H 22T

O =X 2%

O HloJgAto|AA0A TR = BFAIES 7[ed o2 BERs1H teF oS (prediction),
7| (description), H|o]E] Ef,z%(data integration) 1= H|o]E| 4 (data fusion)
502 A ol 2 4 98
- &L njFo] dojd 4 JhsE| HeE Zow BERd|E(classification)

A S (regression) 2.2 2L & S dE =9 FPF U e

ANA sted ZRIAE FaA} st ERE

o

i AP Y U A

ol
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2 sl - olExls 4 7S

40
o
in}
S
o
L]
B
re
-

f class 1 y-axis
: [} = Popgreanissest
0 g g -
(o]
class 2 LT
0 X-axis
=5 3
(classification) (regression)

- 7% (description) HE|E CIS3th7|Hk= 2H0l Qle dlolH el AAME
wlolelalL 2 AW 4 QIS Aelal HARH: Zlo] BAg) iAo wst
(clustering), o’ €] (outlier/anomaly detection), X+ 4 (dimensionality

reduction) 2 W
AE7E 153 o=

A, L= HolEHE M2 Hsd d4s d=

FHolH, o] "A= dHtAolgial K7] oj#g

il
o

A 2ee HolEES Fohiis . olE So Fhmaht LaoM 122
NEe S0l B RS Shat STk 2UERE 49T Aol1, w80 8
At 36 A1E shebsta St oA BAE S5 B, A, 1

B>
x4
_>,L
10
o)
e
jinss
1%
'
P
He
rlr
jinss
W
B
oX,
1o
4
|
1o
=)
o,
rlr
jn)
o,
[rt
N
0,
rlr

= = =

AAS A At 3k AU 7 oW Ho[EHE HARS|7E ~Laid
M Ve o 2E oY W4 27 YR oW BRE] ko] F o] Fof
AA] ket o]F Yo AF(curse of dimensionality)z} ¥ZS AR
A 2 7|AEE ol A= Hdu|Ast EAY. AHY S49] o R B2
o= HEEERE F93 2 7le] fieESs Ade] AU S22 dE HeE0]
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<32l 2.4> HO|H 7l&2 ¢St TSRt oMK BX| & XA F2
f 0 o f Outlier © o) S
:_.- o % ‘o0 o 0: Ar | Az | As | ... Asoa Ar | As
__fOoO"-. i o) Xi| 10| 5 |red | . |1000 3 | 40 | red
: o “"._0 [o) (o] ;" %)(% OOO X
o o %02 0 008 X:| 6 | 6 |owe| . |2500 X:| 6 |bie
i 0¢ e a™ w0 Xo | 7| 7 e - |400| |2 | 7 foreen
i O o @ i ___.--'Oo OOCP — 1y -
o) L@ 3 e}
I ‘0 o Xoo| 3|88 she| . [700] |Xsp| 3 |bhe
=83t O| & X[ EHX| IHEEA
(clustering) (outlier/anomaly detection)  (dimensionality reduction)

- Ho]E] E3H(data integration fusion)o]st 2] o]
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HE A (graph or network), &4}

71 HolEse
S NI
Blo]Ef7}

A (sequence),

o]u %] (image), AlA|Y (time series), A% (signal), )21 H|o]Ef(web-log data),

A2} ©o]E (transaction data)
FE|= 38 (representation) st

§ ge 3ng 9

<

A

o
&g

2l 25> Clokst

Tt F419] HlolE

5
B3 B, A8 lofevt e

eElie| clloly S

58 B4 715

gEET}

Y

o

P

#E] HloJE]

A

Az

o

£ 3

6 |..

.

/ " ey HI&?—J&N

/ N\

le . &)\

.\\\\x’ - x‘ //
‘\"'h_‘__ /

o -,

P e
. \
/ 3
;f X1 | agergimagetanigegtataggget | 1 4
[ |
+ { x3 caglgtepualageeyefopamat |, I
o 1
L."1 s e !J'
\ i
\ X7 | congergratgecegarpegoncg | -1 |/




14 P G0l - QKIS A TSS fet COIE] Tfste] W Tt o

O $3stalat sh= A7} 7164 02 oA et RS MesiA] H Rds
M= Y8 ol E S5 (learning) = $8 (training) 5= ©AIQ} WHEO|R
= Sl st Egol| ARBEA &2 TloHE B 3
ANS AAGT s BE AZ(test/validation) O 2 o] Fojx &
- <9 2.6>004 KW g5 Iol= dt(input, »)T 58 T 0]
(target or label, y)o] FojHA BE f= ZAAsIL A= o
Hlwste] B9 52 F7IjE &8 Y

T S4E AoR BUY

-1

=g output, f(z))3} BHEZ}

Fek BEZo) FARSE

b o

o

_

<32l 26> 7R BHE

Determine f(x) y=f(x)?
Input | IN IN | Target Input | IN ouT Output
x = {((xuy)isi) |<=y X =3 > f(x)
§t& (learning) ZUZ (test/validation)

A 115 stes HIA 8l A T8

M

) )

=

D JE8g ()T A ElolE(y)o] s HlolH Al
{(wiayi ?:1}2% ZzojA 1d f= 3} Fo|E 710 TAS shisle] B2
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& (semi-supervised learning): 2|o]&0] = Hlo|E|¢} glo]&o] gl=
Aol &-gst= g5 . HdojE= glo]&o] gle HlolE7t
A A %iol ZolAl= Y dlojgof glolEds stk A& AT HIE,
Q7F Ads] & et AEEFoIMAE golEo] = HloHE
gloEo] gl HlolEE MR il HIA=agolMxd dY molHE
7|&ste dlo &8st dEks A
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(reinforcement learning): 20] &7 (environment) &= FF0A|H

5= s (action)ol] thet B (reward) 22 S0l Z13d

5ok woR shath 22 22 7140 Bo B

5 (deep learning): Hel'dolgtal &2 U5 WA ALY 7]
1 ul

. T WThie Sk TlolEle] R
_/_,‘\_

td
i)
e

HT
o
o
B
Eu)

I
>
£

Lo g od
4 g o
i
N
i
rlo
A
ﬁ‘
N
>
falta)
2
i
ox
or 1
olrt
o,
ol
BN
i)
)
>
R=)
i
g
=il
i1
2

9
o



16

ozt
=

=
=

rat

i3t GlOIE] Tfste] Wt FHet ot

40

P oo - QlExls A FIES

=

co
i

¥
ARFAT

=

-HFE/ - o] P 2(2018). HlH|oE|2t H|oE] el Abfobrttm.

|&¥3] TTA AREAGOAFA, http://terms.tta.or.kr
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1. HO[E{ALO|AA - HIT{IO[E{2] AL

O GO[EAfO[AAO] A3AL

O Hlole] 7Hho R ARe} AL 2Eshe 7148 BA, TAgR, AN 5
a0l Qe ATl gou), ‘HolHAlda ek Solt AL Ak

&3 409 =Rl HA ok

O Naur(1974)= “Concise Survey of Computer Methods”2t= ZojA o]
S8of|lA AFRE|T Y= S TlolE] HE] 7HE AelsiEA] ‘HlolEjAlo|i k=
BOlE HSo= ARESIAS

O 1977 International Association for Statistical Computing(IASC)©]| International
Statistical Institute®] 3t BM= AP=o, A4 A 719, 24 HAFE 7,
THIQl Hwke] 21X AFsle] HolHE HEe; AAom WHelksla= S
SREE

O 19894 Gregory Piatetsky-Shapiro= A|13] Knowledge Discovery in Databases
(KDD) 9Ja&S A4t 71 AL, of= 199590 @A) it H9]<] tlojE
Afo]dlx ZAEHETHE]$1 ACM SIGKDD Conference and Knowledge Discovery
and Data Mining(KDD)7} &

O 1992\ A23] JH-ZZFA EA HEZAH Montpellier 2 Universityol 4 o] €]
AtolAAe] YA Q1 o7 =2l o thekst ) FH, F+29] HlojHE

2E A2 SRA Holo] £ Fu QXA B
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O 1996 X FH|o|A 7§&HE International Federation of Classification
Societies(IFCS) $]2]JollA “Data Science, Classification and Related Methods™&
g golEAloldAE <8 3153} Zro] st&thie] ABRoR XS
e

k

<38l 3.1> IFCS-96 CH2| XI=

100
>

O Cleveland(2001)& AFA19] =% “Data Science: An Action Plan for Expanding
the Technical Areas of the Field of Statistics’ol|A] H|o]EJAlO]AALE EH

Holol 4] HlOEIE ThE 7T 7142 AFE Bl avfeh EYHe

= H 1w
S Pobe duall TSNS

O 2002¥ 4¢ Data Science Journalo], 20034 1€ Journal of Data Science”}
Aol A+t Zifso] & F/57] A4l
O 2002¢9= E3A(Turing Award) 4411 Jim Gray”} <18 3.2>9} 7]
“Data-Driven Science” & T8+9] 4] mfjzjtt]olgtal AAg (Gray & Szalay,
2002)
- & UigY HoHE AFHE Atk 7S

HYe

g Wste] Fo sHom

r (
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<33 3.2> Dfetof miZCty st

( tilolaqz* )
Sy

A4 Gray, J. & Szalay, A, The World Wide Telescope: An Archetype for Online Science, 2002

O H|o|EJAto]AE]AE (data scientist)7} M2 AAJoz =25
- HolEtolol it A2 S Hol Ape] 1Heo] weh ol iTske skt 2%

A ZopollA Elo[EAe|AAE HESHe X UolES Ho[EAAEAER
A5 Az Aoz s IS

- 19974 11€ Jeff Wu 24+ HAIZF FHiEe] H. C. Carver 14 FH Y A
of|A] “Statistics = Data Science?’ 2= A|HO2 NS sFFom EA9 sy
LaE Holy 7, goly Rdd 8l &4, oAr AHolgtal FEFAL, FA=
glolEjAto]d AR EASAE ‘Hlo|E|Alo|lE] AE(data scientist) & W7
Elojo} BTt Z=Aa)

- 2005¥ National Science Board+= “Long-lived Digital Data Collections:
Enabling Research and Education in the 2Ist Century’g2h= ilofA
Ho|EJAO|AE|AES] AOE ¢ LA|FOZ AAE Ho|gAto]HE|AEE

(
==
>,

O

gAE golgE antdoz Beshe ol 238 sk golgH o2/
AT EO] dxUo]/ZZ2 O EH|Ql [E7} 507 Aot (Simberloff er
al,, 2005)

- = B]RYA 2)H(Harvard Business Review)= GO EJALO] AE]AET} A28
AYLOR Ule $-88 ARE 2% 5 i HhHo], L 47} BEsle] ol
ARl A ol o] BAE thEg Aolekal 343} (Davenport & Patil, 2012)

O 20134 IEEEE HloJgAto]ddA W 31 EAo et AT TAS BEAZ,

71231 20140 “International Conference on Data Science and Analytics(IEEE)”

A TEt2E AL
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O 2014 American Statistical Association< Statistical Learning and Data

Mining FA]E- Statistical Learning and Data Science= 7R3}

O 2015\ Springer+ International Journal on Data Science and Data Analytics&
Adeto] elojErtollast HEole Eajo] B3t A Qe B E7
a7 Al

O SHO[E2] AL

O 1974\ Hi+t5 Hlo[El & gt glofeo] A 71&s F-8-3817] $J3t “Very Large
Data Bases(VLDB)” ZA|gt&t)3|7} AHd

O 19894 HIAEAMZ Z7}9l Erik Larson Harper's Magazineo]] 7] 318t Zoj|A]
A LS HdolE ez Heton, o] 22 o'+

]S AFESE 710 F QAL 9le

- e e F 2AS A9lS: “The keepers of big data say they do it for

the consumer’s benefit. But data have a way of being used for purposes

other than originally intended.”

O 1991 8¢ Sir Tim Berners-Lee= % %2] ¢ Alo]EE CERN W] F+53}al
o] Yreloj=g(world wide web, WWW)-2 Blg|o]&] Akt

O 1996\dof| o|28] YAY 74 x| Ho|elE A4 sl= H]80] Lol 7|53
H]-8HTH o AHa %S (Morris & Truskowski, 2003)

ﬂF

O Bryson, Kenwright, Cox, Ellsworth & Haimes(1999)7} Communications of
the ACM(CACM)9]| &7Fst “Visually Exploring Gigabyte Data Sets in Real
Time” =2 Huolegle &o]5 AMES %9 CACM =%

- “Big Data for Scientific Visualization”& ZF(FE)ASO2 ALl S

O 20049 F=2 EATS tAE et AU R d98 4 Qe 2 54
A AE WS
- FQ st AT AFHE 20007 oo S tAERE TESS



29 * SIE0fE - kBRIs A1) FIZS St ol Tite] WA FHe ¢t

O 200549 ¢ 2.09] At (O'Reilly, 2005)7} 98 thFES] Zel=x7} A}
olel] A2, FFE7] Al 24 Q0 Hldlolg Atz IRl & 4 9l
[e)

o
- Ho]AEL 1 AsfQl 200430 AMH|AE A|ASte] 20058 GA] 9F 5507

B A4S HAST Ugte

O 20064 4¢ thxAQl Hdlojg] BAF WiE Xe] ZAYA9] okl sH5(Hadoop) 2
0.1 HZo] ¥xEe

O 20079 3¥ IDCE Reinsel(2007)2 “The Expanding Digital Universe: A
Forecast of Worldwide Information Growth through 2010”02 K114
oA AHeo® HAY tlojEY IS TAAQ £AE ASHAS

- o] HaxjollA 2006 A AIA| TAE dlo]Ee] - 161EBO|H, 2006HH
2010W7HA] 687} Z7kste] 988EB7} E Zolgtal ¢j=gt

- 20103 2012dof] E7HE 22 HiAo] mEW YA dlojg9] &2 i
B} A © Z7)ste] 2010d0] 1,227EBO] o] 231l 2012\ 0= 2,837EB7}HA]
718l =

O 20089¢ 9¢ ylo|x (Nature)= HlE|o]glo] st EHTE HI3Io] HlHo]E]7}
A Fstof|A Zh= ou|E AHHEYLS

O =& 20099RE H=xoM 2bs FP& HAESH AAE 49 HeogE
S48t Q=

- 2016 1€ 71 -2 AHE 3 AsA Z2AE Y7F Hilxo] w2 oF
2349 wpdof st wojE7t A ¢
O Hilbert & Lopez(2011) Ato]A2(Science)oll A “The World’s Technological

Capacity to Store, Communicate, and Compute Information”o|2}= =i
o

oI <17 3353} Zo] AR UYL AF §F 2AE AL
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<% 33> Fulo| CIXIE U XY 8 3

A& Hilbert, M. & Lopez, P., The World’s Technological Capacity to Store, Communicate, and Compute

Information, 2011

- 200292 E YR A3E HEo| Fo| ofdZIZ AFH FHO] ¢S ¢
3t7] At
- 20079 A A EE AE ARO| F ok BOEBE A HRO| OF 94%S

A Qo2 FAUUS

O Cisco9] 20164 | HilAo] w2H 2030W7H] 589 719] A= (device)7}
ARz QIE Yl(Internet-of-Things)oll A8E 2 o= 4kt (Cisco, 2016)
- 2} A= ANE Uskal o] BlolgE gJstal, i 2 4T 28t
HEQAE B3 A& BT 4+ As
HgolEe] 2 dH F9 shtolm 20199 #A QTEUOA] 17 F<F
glolEle] e <7 34>9 7S
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219] o] SaEm, oF 19

Sot uAs= HjofE| 72

o 72

Z+&: https://www.visualcapitalist.com/what-happens-in-an-internet-minute-in-2019

QISAlS - 7Pkl AL

2.
O Q1ZX|s2| EMH(1952~19561)
O 1940dtf v Pﬂr 1950ty Zxtol] o|22|A| 4=38F, W3} 38},
%] 9] 7hsAdo] =2 YAl 1956

Ast F3t AAIT =
ol28| Q1FA50]

5 et
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O FHHZAE(19509):

el

thstell A Z1AI7F A

]_

& olFo] 2k, oAl 71AP Y

;0L

o

EE

™

o E

8t A7} Eoka

=3
Lo

the

thehs

olp

o

A

SHE

3w 2

=

)

A opAIRtAL E8= SARE0] B THEHA TgiofA]

HZEA], Bl R1A7), <d

=
T

O TEHA ABA(19569):

|

=
W59

Alo]

F4S A718E (McCarthy, J. et

% glekreke

B

A

d

al., 1956)

mw
A
O

il

el

[(1956~1974'3)

7

O ThEH 2 ZHA o], 2134

ojpy

Tor

—

Njo

gk FA v= WelalE

=
=

& 71A7F 209 Qholl §AE ZlofEtal 9

"

5=

X

A9

AAE = (defense advanced research projects agency, DARPA)]

s
file)
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<% 35> LEMA FHHAS JiEEH ISKIS2| OHHXIS

2 ot

Z+&: https://medium.com/rla-academy/dartmouth-workshop-the-birthplace-of-ai-34c533afe 992

<38 3.6> AZIE 2ASX|So Chigh 7|chz} 717lkEe] TSy

7|chz A

Al EF(1956)
- CIEDA glo|
| 37¢
Hl 2t Pk
| 2zt 826 (=)
Al S8 = =
(HE27PA A, X[A])

1956 1960 1970 1980 1990 2000 2010 2020
CHEM A X

Vapni
LR
(é@ . :
ez qés\ Quinlan
[ ——

Hinton, Bengio,
LeCun, Andrew Ng

o
Rosenblatt  Minsky \'\\\é. ﬂ@'g

Hetch, Nielson
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O &4 g
- 7] JISAS ZRIMSE 7|24 9% daElEsSs AR, A
ST e S 22 B3 BAS 98l S YolPke step-by-step A=
A+
- FARS B9 47 HESH R Eithe AolAL oF sidstr] fal
FEOIU A er Fopdl o HHo] ofd X Hole ARE A%E
WA ARESE A AR A 18- A 312 7](general problem solver)’ 2t
s daEge NEstaAt =Ee
O 7Ae] A7
- AZAE A9 F23 HRe A7 Aoz AHFES JAaE T 4
Sh= Zollem, STUDENTZ = 2203102 3158ty 39 BAE F+=
qES EAJS (Bobrow, D. G., 1964)

O HMixt 2138X|s &A71(1974~19801)

O 1970dtfo] o]2a} JAFAs2 BEHS BAE sidste= dol A dufia
A GEo| vls A+ At vlgste] A= BAE &

O sAloll, 839 (connectionism) H+= Qly AT A 109 &<+ vyl
HA719] HAEEANAY H9] 7|eg EAsE 3ts 71A|, A=< 4
tist w32l vjgtol] of3f kds] FAE A

O 19709 4k QAFA 5ol thet A oA g2 tiFe QAo® B8k,
=2 ZEIHH, A FE 5 o8 FGlAe M= ofeltol7t UEhUA H

3l

lo

- ol vEasd: A dES Fe dol E8EUY step-by-step
TA7Y ALSE A 44 Agto] Q5. Hdst ZAOME 2 9] ajg-E 2t

i r



iz} ot

9I3t GO} 2fstel WH X
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28 HIGOJE] - QIEXls Algd 7.
- gloE] B @ AU Ao HPollA s Helixe FES dlolErt
QapAh 19709 o= HTigh &S] dlolEHo] A TEA] XS
- ZEpe] sieiEa QlEAs ZRIA glo] o]& Frgolu} 715k A
A2 vl 42 ¥, IS QASAY FollES 13 W TtEAEE
AL e oH g, ol A7 AES HAFETL 24E 4 7] WiEQdd], o=
sl 1970 o= G Ay 2ol tist A Pt v
- Q] A & WA 22 SES 1] 7IRE AAHOAN S Bt
& WAl 27t HEksHA] gerthd 229 duhds =re 4 gtk
A& B3t
O HAEEI} AYEFY o457
- HAEZL 19584 nil 14| (Marvin Minsky)2] SERE ZP3 2AES)
(Frank Rosenblatt)o] =93t A17479] 3t Fe|24, HHAEZL AojE v
A7st ®ostA & Zoltyetal d&eh YiEs B3
- HAEE A 1960 Eids] W QAT RIAT| 9} #|o]H E (Papert) <]
AA HAAEE(Perceptrons)’ o] XYW AP FHEAS
- AMells HAERS] £8 ol A4S SHAZE il ZAIESS] o So] 1
ol YAlshH=E W80l BAUS. o] 9] aik= w40l 101zt
AUE]Zol tigh A57F 79 o] FoX|A] 4A H
O HM2&t CI8Xls $&71(1980~1987)
O 1980¢t] Ql3As T2 AEI AlAF o]gtal YZojx| = FE|Z £
Rom, F2 AN 2Ho] SRS, Eot & FHo} goH= FHEET}
A o2& REAIH T Al AFAs SF7|E o|Eod
O A&7t NAH /93t
- A7t A 2Re B4 THdlo] dis) #AE shasiEAu Aol tig
ZRasdolm HE7Ee] A AoA sEE =4 HAS A
© Hx9] ATE 19659 JEQE Tfo|Zintgo] EFARRE etES A
M3 oarE AFES (Lindsay, R. K. et al, 1993)
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© 7P AR REZF AAEL 197260 EE MYCINS.Z, A4 o

AHst= g0 8849 (Shortliffe, E. H. & Buchanan, B. G., 1975)

- A2 AAEE dibge] Aghe Fol B4 I A sfEoT &
o thedt txpelog 2 o] gol3le

* 198049 7}4|7] HE tigto A= XCONo|gt Ee)= A& AFEY REsS

A7gstal AARIS] 235 eHdAT = AR AL 7S] mid 434t

= & & AaE 2%, A AA FAES 19 2Y

Fe AFAs TR0 FAlste] A7t A|A'E 7idsA ¢13AE
=

sheglol @ 2zEgel Aol W AT

- 19324 Bejsa} £ FUsE SRS e 44w S5 AR 42
Aol tha Ajze WEe AN (Hopfield, J. ], 1982>

Zk&: Hopfield, J. J., Neural networks and physical systems with emergent collective computational abilities, 1982

- H|SE=SE Ao AAES SEAIF]E ‘9FaY "R (Rumelhart, D. E. &
Hinton, G. E & Williams, R. J., 1988; Werbos, P. ]., 1990)0] 7H&=]HA|
1970d o]% WA AFW o]&Eo] thA] B&st
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O M2x} QI2X|s ZIH|7|(1987~1993H)
O 19879 o] Aol thet HZYA ARUES] #42 1980EH H=
Al siEdat Zo] o & shEsiAl H. AR 71t FAARES AEAlsol
et B 7ol AR =M A2 HA717F EesiAl H

O QAZAE= AE(Al Winter)

- QIAS AS(AI Winter)'2 AL =9
I

19
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- 19874 OL%X]% }E$1
e AL 22 e

A5 StEfolE HolxA #

- A o2 XCONT 22 2719] 4329 HE7t A|AE if
H|go] 2253l AHo|ES} Sh5o =3
stA

- 1980t FHb Strategic Computing Initiatives= AIJAs A4S
AFZF3AL DARPAE Q134150 AAIT] &2’0] ofd
A7t gsiotal gk kA A i a2
7hs/do] Qe ZRAER F9H

- 300717t H AEAS FAFES 19939 & Hay okt 1 e A

AR g BEE 227 FA8H E

s

>,

o
E o
B o
=B
Ot
4o
E
s
juit) o
o iy
_u <]
e
of &
i g
g
Y W
o
off mM g O

iw)
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Jo
2
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ne)

X
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z 4

A

of, O &
ro

o

O M3} 2ISKs 287|(1993:A~34xH)

TLojo] B (Moor’'s Law)

- 19974 59 119, BEZ(Deep Blue)= AlA A A AP 7tAu2nE
oj71 x| AFH A& F#o] AlAEo] E9lS. IBMO] 73 ZAFEE 27]
HAET 22| £$25 F vy FEA7IH 2dsiA #
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O

2005\ AEREE tjgto] 7k 25o] o dgs oHA] & A ERdS
w2} 131012 AHg F385te] DARPA Grand Challengeolld 95303l 2@ &
Fh7] WE2tfel g 2kg 9 Ahs 1% 9 2 BE uE HiES E¢
SPHA TA] o)A 55utd-S AFE F3Y51e] DARPA Urban Challengeof A

O s
5%

20119 24, 1BM $&-2 AT Aza004 714 Slket WuQ) = Bt Ab
slo] o5e AAT

olot e T e oz Seirtel Wl wiEo] ohje} shesle] AXUoR
7% WoR F AFE SEot A% 8%l thE 2717 Rl

A2 FHFEY Lot wiEe] §5F2 2d9ni = uit E Aol
Z

A5E oojHE

1990\ toll= A& do|HEgal &
(3]

Mg seicielo] ThwolA
gasa 9l 3

A Aol ZAHEI BAVdolTE TEE EUTe R
BARARE] gE|H co]dE = Aot AFH WA A &L RET
JolE gt A ololES dfHtds e

X

A
AeAls LS Adt A2 dR2 2] Fom wle- o
Iy o=

2 24
52 shask] A, vlolel told, g sel gat Tt Aozl 38,
2Ry, =2s, 94 A4, o9 amegol oshy g, A4 AW 5
RN §840 YEE
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1. Ho|E 22| 7lg &

O HiX| 24 83 X2

O Hg)FA(MapReduce) 2}t shs(Hadoop)
- YEFae 2ol o8 dole AYE s e &
ZH YL A9 (Dean & Ghemawat, 2014)
+ o] ZQlelae ARt AFEHE oY ol st 43 AFEHIFY 45
g 4 QRS 0=, U8 dolE As o7 719 EHZQ
Uil ks 2 Aol AEehe HAls
* YelFaolM 220w = H(map) Tt Bl L(educe) dE FAS
- B oA ol7l lojele] 7t 2ZH(spli)e] tha] oW AYGS
FPsto] 1 AAE AFESHL, o3 A AEE] BRA TR
HESAE 5l 98
© <Y 4153 Zo] ZRA FpolMe 7 WY oA dojd AE

Hestol HF ARE A=

&
of
)
N
=1
ol
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O 41> 2|72} St mie| W2|RA oy &8

Input

m

SOI‘T.

copy QOutput
: 23 ____HDFS
merge i

split1 B9 Map =Y I—} | | reduce S ~—)HDF5
. | ' : { ’ 2 m lephcanon
[ .. B

Z+&: White, T., Hadoop: The Definitive Guide, 4th Edition, 2015

- o3 WY FA NES V& daEE
FAA 7| H e A5 St
© oo FFAA HEFAE NS EFo] JE HAME 3t A9l
(inverted index) #+ZZ Hlu|ojejo] tia] w24 =317 Qgho|S
* dlojgo]ls,) wlojg mlolde] @ Fo dabso] WHERA HFHoR
ke gl e

A8t 7|E dadgEY] S
o
=

- dloJEHjo]A £Q) k-means YalE|EY 22 A% dardlE, k-FIH
o] daElET T2 ER diglE 52 vEste] A4 Al7](counting)
=3 4o Jej= C,%}EV_E’J%—, DA(latent dirichlet allocation)?} Z-& HIAE

] ATLEE WelF2 Pl 2ol Yol EeET 91 (Shim, 2012
S AWHA HHOR WE AYS 44 FEF 4+ A

toll= WeFAE FHAY eELS ATE

. 201115 12¢9] Hadoo 1 HZo] FAFoz HaxwQlal 2013¢ 109
Hadoop 2 H{#Ho] Aoz F4] SAE e, 20199 7€ A Hadoop
3127HA] EANE A

- 5E0) 2US O A 7S, B HE A4S e dueEe
27| o]Q]of o] 7P7\] A& A7 Mok sh=tl, ol5 “1**01 AsH 02 A 2s]
02N A dalE|Ee] BA o HYEd 4 A HAS
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+ o2 Bo} AR TLHAS BEE Thlsle] 24219 Tlole B2S o
the] ZFEol BAs) olof Sk, MAIR & AHEF S 1)
o2 Wk Yohfo] HAHLS JhAel He ANSAL, Eet 7 AHH

zre] BAL WA 5O B AYS shEol Ao Ao

O A3t (Spark)

- 350l EAF Y AT E B V)& g1

)
i
1o
2
r
lo
el
o
2
>,
N
)

© A BAS 9l shse fRs 48] 23S HDFSOl| A 4
O & HDFSE Az Aojlx 562 wrgo] Hs) 4&y 571 =2

Hbel A=

A7 AR S
- ohalx] AvtaE WEA B]43 8 Z(directed acyclic graph, DAG) 9]
dolg 583 ol vy AFPL Adet Aze B 9d A2 2
O|EZ 20144 5¢o] AutA W 10] ¥RE o] 2019¢ 79 7|FO2 AutA
243714 oloJH oL 98
- ojeig Amae] B4 shpol Hlal thEA A% P AAe
* A& &0, 2AAH 3FAEN(logistic regression)s YT wi, Autd=
MEelE AHgS ©) shgol WSk of 100w A= whee, AZE AHg
slelete of 108) AL w2 AoR daZS (Aapche, 2019a)
- AukF9] Al RDD(resilient distributed datasets)2kal & 4~ QS (Zaharia
et al, 2012)
* RDD= ZE{AFHo| #AtE o] Sl= el Wad HEde HIAA

+ 2=, 5 ) 32 olg] o] PRE] Yk WEeE Kot 54 Holy AL

=

+ 23}=0| 4 RDD7} A3HE 02 welo] PSR 71 e o] wolelE
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- lo]e] AAAE IO G AR EAjo] MW, ojeidt FHOR IT BejAe}
B £A749] 70%7F ol ALg: F91 Welir nct A9aE HESE (Yogurtey,
2016)

O 8= Hlglo]y Ae] 7]&(Giraph, GraphLab %)

- A8 YEQY A Au]A(social network service, SNS)2| RFo we} 1j=
=2 UEQA e Hulolgrt SRR, olget IHZ HlolHE 4
SFALA} k= A7t 37171 AlETekSle

- 2z dEol"E APty S8 2F7Iole shse 4&sley shEol
Aot go] WPHE (Malewicz et al, 2010)

© = HolHE ATstr] 93t dalgEEo] tiFRE HHEAel
- OE S0l § HojAe| BH S skl g darE]ERl oA (page
rank)= 2t ¢ #Ho|z|e] A Fro] $HE wirtA] wHESt
© P AR E HHEA o R glo] Fojof &= H|Eo| F
© AIE 0] HoJARA FarE]FollA WA e Asl] Sleiade ez
7} 44 (vertex 22> node) ME o3Il = BHASS Folof s,
ofgfgt TP Fx ARE diA; sk ATE 1 A7) A o &
- gz YEje] doolHE 8402 A2 sty 8 HWElFA tiAlol A=

A ZA(vertex-centric) o] =YUH
- AR S BEL Tz M 84 FoA RS FACE AARE YT
4 EZE 39S (Malewicz et al, 2010)

« O glojE: P oR J8E FeE auE $A5h AAE

HHE ol HHS Yohf o2 FHIE AREA FAT » A

C el 2El 2 Al o2 AW At ojnl WAEe] Jonm
qEjE 72E WEAOR ¢o] 5 e} ¢S

=
- A 24 2Eo) 27He 19900] ¥ BSP(bulk synchronous parallel)

7}

)
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O AR 24 83 X2

O ii(Storm)

Ast 7|a=2 Hdolg7t 35 o] ojn] AE A<l HolHE =
7] S8l ZiE=E Sl o, AFEQIE YIS o2 AAZo = = 54
2EF HlgolHE 34 sojuA HUS

_I_4
o>
o
-‘—4

)
© 2EF HoJEe FUflo] mE S22 AL AYEs FHQ HolEd
ColE SH, 3 Al e AMERE dYEe SAGEC] 2E"
tlolg o] dF
- o]2f3t 2E9 HlolHE fla 4t BE 2EF Kol /EEIAL o] A

- ofI}x] AES ARESH Hoﬂﬂit 9 EZZ A (topology) & +dsfioF sh=t),
EZRAT AFE SYAE Yolxe 2EY tlolEe] 55 A3 DAGY
© HIRSHAH SEEA A ZHUR Eo| gfo|ZE il F oAl oA
ALEofoF sh=A & APgshe ARl BR HA1, <7 42>+ et
EZ279] d& yehd
-+ Ak(spout)> AEH HoJE9] AAE 5
- JAMLS wpo|ZE BH EHAL o]& it AEE dHlojgrt AYE
EE(bolt)= 2EH A9 gio] H= BEEA, AEF HojHo| A&
floF sl= AAHEEH, 159 5ol ZEIHY =Ho| A

a2l 42> AE EE2ZX| GJA|

ea™
}}/%(5“

E(Boit) a .
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O 24 NoSQL DBMS

O HEHQ IAY wlolguo] A #E] A|AH(relational database management
system, RDBMS)¢] &A%o] thFH
- 2342l RDBMS= AY wlo|&7} 230 Hlol& Jei2 ZHstA 42
& AE ©, o A3kt
- 24 HdlolE] Ati= o5 RDBMSS] B 7HA] ZAI- O] AJA =+
(Leavitt, 2010)

© B, BRE, SQLAY A, 7eTht EAIHOE AHENS
- o|& 3l2sl7] S8 Web 2.0 SR T2, Flo|AE, oplEs FHOE

NoSQL DBMS7} 7idte]7] A|2Fst9d2
* NoSQL& of|%0]= Non-SQLE =3l o) o= gi NOSQL DBMS7}
SQL AL 2lolE AF3l7|= SHEE Not-Only SQLE 58171%=

O NoSQL DBMS9] 5%
- NoSQL DBMS: 7]&2] RDBMSO|| H|&| o 7hhst txpel e
- 941 Horizontal Scale-Upe] Fét wloJe] A% {25 A€sto], AFEHE
o FRkeEN g4 FEE d=s AAENS
. EﬂOI JJrE] *Wofé%ﬂ 2 E1 ule] AFE RESS ol A%
[e]

—?—ﬂ"—tﬁ G EASt=es, P‘}%‘ a o) A FEE T

- o] Exo] "dolg] Atho] NoSQL DBMS7} FE-2 1H|

olfeta ¥ 4 98
* 7F8 ti32 Q] NoSQLO] A% F+x= Key-Value 2E01Y
HIE L 2L (row)oll= f"o 7](key)7t &g o] Uil o] 7|E E3f
AIES A= 4 Ao, HIESS 7)o wEt FEEH e
© F(value)oll= of=] AHE0] HoH o] AFE 4 o, tFE HiolE

ofgflo]= A7
- Yukr o g NoSQL DBMSO|Al= RDBMSS}F &2 A7|utE JUsHA

AReA gonz AREA AYE I & 98
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ook
IUIO

- Key-Value £2E019] 4£91 Wide-Column StoreoA+= 9 719 AHS
Zt= A% 7hsstm, 29 o533 o] dIE HE AME HE A9

549

- F-ZojA] 7jkSt BigTable (Chang et al, 2006)¢] Wide-Column Store®]

Azl &5 4 o, 71 Q17] Q1= Wide-Column Storeol]+= HBase
(Vora, 2011)2} Cassandra (Lakshman & Malik, 2010)7} )=

* &3 Document Store® Key-Value AE0]Q] dF o2 X3 dHo]E]7}

oflzt 2ME AT 4 Al EStEo] ZAY dFd R (ol JSON

(Bray, 2014))¥} &Afoll E3HE ElA 25 A%t
3#2Q1 Document Store ¥2]¢] AHEo] MongoDB (Kanade et al,

2014)d

O New SQL m{{C

O No SQL DBMS?] sHAIH tiF
- No SQLO] =& &gdo= <8 Hrog Aldio] H4 o g2 HgH
O‘Xl‘ﬂ AA o] tiEk A SOl AAET] AASHAS

- B2 V|HE0] AT AR 5 o570 AdEs| WSt HolHE FHFeka =t
ACID EAo] HAE A &= DBMSOA = AE 2 ZFS ¢lo] A o)A
A7 E S

B2do] trEEge

+ ool Tjg 7129 HAHS RDBMSE Aol vhe ke o tje]
Ze|9)F AFECIN LGFAL 52 RDBMSS] Hloe|E Batstol A
o9 S 5ol S318 clEslolE Aslel e A9

L e ofd WASS BE Hgolt &84 Wl Holux 2@

o

F

o

O <17 43> AEEE UHEE New SQL TSl 54
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<32l 43> New SQL 25| c{EXl HES

- New SQLE| Wi Fx2= 7EALS] Aol whd}t wi-e- Aolstt A4 3714
Fedol e
* BAE dHloly Rds =gt
* SQL e O|AE Aleed
- SQL <lEjHo]A9t 72 High-Level SQlEHo|A7} ZAY5IA] ¢kom
mzaeo] oHYAAN SQL AEHol A7 th EYHACHL AR
* FF-f(shared nothing)7-xolA ZHH(massively parallel) x2l& #|gh
- New SQLS] 7idF WAol= IA 27127 Qi & & S
* A WAl &8 NEAl AMFY sk 1A}
© BES FxRoN SABIES AAENCH, HEAQ dEE FZolA
Uk Spannero|™, o] 7|Wro® =9 Flo] 7l o] F£29] A4
a1 Au] A9 o= AlA(AdSense)ol] 85T 9L

o
© T2 WAo2E 7% RDBMSE R34 1RO BAstES s
A

N

294, 735 DBMSEA] el 71Re] A AZS FH ODYS7H
2 o7t 2 4 A (Whang, 2013)
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30

£ 4BE fRsL, HolEd] EA Quieks i gREe) 232 B
BE Zobh 7lgol U3 ARHT g
- <17 445 I8 28 oINY. o] Yol G/elnl, BAES] el
g FEshe 7ERE 72 YI=(Google DeepMind)Afe] #A)3 HEY2

(relational network) 7]& So] &

<E 41> ABAS Jle BR U FL 9IS

z8 79

XEsts, BIRITes, FAIEalS, 2fets, Hold, S21AEfR), Hlofxiet
A_I?o:iljol- PN

XA B, TN HeI0l, B 7, theY A x|, ®2t AAE, To| SEHQA
et 90| 24, 00| BA, XIS £2 52 A7, F2 3Y =2 22 HEH £

AR 22 MAIY =2

rO
oft
i}
O
0H

| OIM ZIE| HIM, = Ofaf, 2JAF KAl X2| QAL ZAH AFZ Ofaf, AHA/EH

1, OTr — =) | o o O~
ofst, HIE|R &4 3 oil=, 37t JY Ofsh, HIE|R 29f I 7[8h 28/dd 4

- X o

Af01 X2|, HMIAEDIO|d, 2E2X| 10| E4, that 0

of 4 EA S 014 3t o1k, or|@ Ml o

29
o5 =
S8 QA M BN

I])J_Th‘

Az YGAZAE, QFAS(SW), 2018

<32 4.4> CfK %2 2K

Mary walked to the bathroom. 7700 It started boring, but then it
Sandra went to the garden. got inferesting,

Daniel went back to the garden. What's the sentiment?
Sandra took the milk there.

positive
Where is the milk? POS tags?
garden PRP VBD JJ. CC RB PRP VBD JI.

Zt&: Kumar, A. et al, Ask me anything: Dynamic memory networks for natural language processing, 2016

0 A% A%
- N7 A5 olulN)/ B 5O A7 ARZRE ARG, A 5)E 94
ol 79 B2 ofajshe 71%9). olulAl/94 HlolE] Z)ute] A7t A%

af 2
ojm] QIZt »EE Holdd AAES SR, IS olsfstal A= oyl
18

oll
=

]_

o o

.1\' mlm r

A
A2

WBHe 71E2 WHSHL 918, <1 45014 A7 A9 A ol
4, A7 olsl, ofmlA] Y V1EES BABIIS
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- A7 A 27] 7149 A7 QAL oA/ QAo RRE BAE RS
]

P dibolE - olEX|s AR TISS

(*)
ro
jin]
=
m
El
5
15
|'L| T
=
.
Il
re
4

F{F

Ir

3 WEE 7159, © Yol A2} ol
oA/ FOREE Qi 7H AT WAS BAlsel 1A YL ot}
S2H ¥, 7, 9 B 59 4 S 248 542 olsisi 1%
F2aa, JFS A olsjste] dlolz THSH: 7149, o)A B 71&e
dolElh RES BN AL WS GARE oA ek 7ERA,

GAN(generative adversarial networks)o] T34 <]

e r

>‘ oL
o o

A
[
gm
>
ol
v

>~

|2+ el4], AlZt ofst, o|o|x] Y ZIs ol oAl

Arldngl
motorcycle on a dirt road.
Al Alzbolah olo|x|4d

A& Russakovsky, Ol et al, Imagenet large scale visual recognition challenge, 2015; Vinyals, O. et al,, Show
and tell: A neural image caption generator, 2015; Goodfellow, I. et al, Generative adversarial nets,

O

2014
SERS

- Q10] A5 7Y Aol EAEL 34 PR AFE7F QAL ol st
AN B2 7149, A Aol A% 712 Aol JEs g Axw
Aol% olalsinl Qizte] olgkat AR S4S SIS BAR WS 37
Aol Mg A%, £4 A4 B A T1&ol AL
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oo,
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o
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0,
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m
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2
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72l 46> 2EA| WA S WAl Hlm

symptoms «—deivedfom g n05|5 Spain
4 ag Italy h—_—\\______*‘—‘-mdnd
'” C-E(man;.I Rome

i

pain vertigo “‘5”595 genetlc testing pul
identifies

applies-to th Russia.
s . identifies ; i Canada—————— Graun "
/ s IS a is-a Japan ——onou Tokyo
infectuous cardnovascu!ar skeletal edication physmther V?hr:i:‘ a;.'ano'
jing
disease disease dlseas‘/
; applies-t
|s-aJ ; /m “King"-"Man"+"Woman”="Queen”
scoliosis’ sun
= o= olllE
2EEX| HEQHE
(ontology) (word embedding)

At&: Mikolov, T. et al, 2013

- A olA W X 7]|&L A} BEATEE o)afjstal HASH= 9o AS 74
=

24, SHEBE ofUet BY TglolHe] WA mle Bue Sz

o

TS Ho|ARAZEE 1990W ZRHEE 2,400709] Mgt g} 58-S 3
4 A Bes 5% ol eI WE I "HiRlEE VIE 54 A48

714¢] TTS(text-to-speech)& 7|4 o= HWHAA, Woigt tlojHE &3
AFre] Zag wels BEASle] oojE A= HAlo] WaveNet =82S
HF3Es)k (Oord, A. et al, 2016)

O o= Al 7HAE] 7 #ot Al A 7]& 2okz AlReEal M=
Ot Be A 7| = g wokme ZHE ]” AA &, 273 AP 71&, Ao
A 71&, AAE Hloly AHE 7|&, A 9] 71&, HESA 24 5 24

2)
FH
FE Ve, Aw HEE 2239 Ve, AW 7 d3AE Ve 5Ol A=

O ZFE| AlZH 9l (Computer Vision) 7|&

O e HIA HolHE o] &3t A3As 7I&2 <™ 47> A7 ou|A]o
ZE 2 HolE(class label)S Folah= o)A E&(image classification), ©]1]A]
oM sAlol o= ZIAE HESH A Bt~ (bounding box) 2 & shH= ZA]

HZ(object detection), OH|X|E AAA7IA] Belst7] £J3l AMEE = o|v|A]



48 P dinole|- oIEX|S MY TISS Qe HIOJE Tate] WA ek gin

5t

& (image segmentation) 5°] Sl H ofHe} AIAFOE oH|AE
]_

T=o] We oln]A] AJ4d(image generation) FOoFR71A] & A7) ikt

<38 47> HRE HHE Vg 2R

Instance
Segmentation

-

Classification Object Detection

CAT CAT, DOG, CAT, DOG,

Ak&: Li, FF. & Karpathy, A. & Johnson, J., CS231n: Convolutional neural networks for visual recognition, 2015

O olu|A] dlofg] Aol A 7|&e HEFM A7 (convolutional neural network,
CNN) 75| 71&9. oju|#] B& FAoA] AlexNet (Krizhevsky, A. & Sutskever,
I. & Hinton, G. E., 2012)¢] Dropout¥} ReLUE A3} ILSVRC 201204 1915
ZpA)ek o] &= CNNoj| tijsf st A7 IE| S Q3 AT RdS ¢
ZA WHEo] %S A3 GoogleNet, VGGNet, ResNet 50| 7IHE o] Ee]

AHEEAL

O A AZES 93t 7|42 R-CNN (Ren, S. et al, 2015), Fast R-CNN, Faster
R-CNN, YOLO o] 7Wd=o] ARRE|AL Qg 4] 7|2 T49] 3A HAs
7] 91%F A9 222 (region proposal)s CNNo|| E3HA1A HIEIE The

WAL SVMIH 2o REAQ BR WHE AHgse A9

T o1 v T

O olQo|x /I (generator)t IHT(discriminator)E& AYHOE ShEFAIA

Ao ZEE oA S TEoJU= GAN (Goodfellow, 1. er al, 2014) 7]1&9]

O = U2 Hd 2§ RopRt Hte gl gt ot o 3

ojuAI7} SR 07 Soighe wl o[H|AXEE] &0l B ojopr|E RHEo] Ul
A, ol HAE ZA0)7] wiEe] o 7ol A, olE % GLAC Net
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(Kim, T. H. et al, 2018) & <x}4] o|u]A& ResNet0152Z ©]-83}o] o|ujx|
E/JHE (image feature vector)Z WHESH & Bi-LSTM(bi-directional long
short-term memory models)S A8t AT o+ 21} ResNet2 o] &3
HE 2 BE A7E 8 t)IYss LSTMOE AEDS A

O &4 HolHE &83t AF3A s 7l& dE AFSind 72 oA|2HE
(Assistant)@} 22 AFAls HA E2HE 54 <1Al(speech recognition,
<IY 4.8>)7E, TV 72U EE T2 T304 [gx; 2 dAzLE A5}

Speech l

Waveform =

5

1

A7 7171 Al 8|EE, 2017

O &4 dojge 232 o]Fofx AAE dlolElo]7] wiie] GMM(gaussian
mixture model), HMM(hidden markov model) 2%} Al S F2 AESIA2.
4 o, H2d 2 A3AT ZlEe] FHFe] Wb CNN, LSTM &
ey B A} ACEAE end-to-end) WAOE H&E st
71491 Fe = 7SS, 2744 149 Tl &8 AR 7L Al
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257, ol ZmH, ofE A2, 72 SJAAHE Fo] AW, T FEuHe
e G2 FEIAY (Oord, A et al, 2016). FEHAAS HEs L2+
IR AT RNNI WaVenet (Oord, A. er al, 2016) ¥ TTS
(text-to-speech) F-&29] #4l 249l Tacotron2 (Jonathan, S. et al, 2018)°]
el AoR Bl EZeAl 1Z9 Al FAto] w2 StAEL HRSo]
o] ATt GASFRA, Sln] AP BP 8., “ol.’9 2L BHE & 4

D28 1e). e U] W2 el o] e ghe] IR

3L
-

ol
b

o e 1o no{'
g T

=2

M N ¥ Y

O X0 2| 7=

O 7ol A& Fh=ro], Fol, L& Aof T} o] QIFto] Arg-s}
AFZEZ g 4 M_,ﬂ% (g e
A2 A (spelling checker)9} 22 Tt Z=TIHOo2HE Koy E91

Aol AE ZAM(information retrieval)

I

, AR ZZ(information extraction),

22 (document classification), A Q9K(text summarization), 774

H

A (sentiment analysis) &2 23U wlo]d(opinion mining), A5 3t
A2l (question-answering system), 7|4 F1¥(machine translation), &3
Q12 (speech recognition, STT: speech-to-text) & S/d &/J(speech synthesis,
TTS: text-to-speech) S} Z T} A|AEHIEC] 9. o] T2 AAHS

WsH7] QfsiMe BeHoR thadtt 22 Qo] A 7leol 294

A ojdE(Hoj2r] Il A)S HAa9 on] T9d FEAE BAsh=
FEA BHo] 2k Ao Al A RS, o7|dl= RIEA] $94 da
(disambiguation)”7} & 83+ THA|Q). FEjA B0 EEH thy
T2 E gotels 7 4 (syntactic analysis -2 parsing)©] 2
oJn] #AM(semantic analysis)Z} o oA AAS HEJsh= A4 Ho|A
(knowledge base) &2 Leixl(ontology)J MEE Q3 o] g

Jee] He Hop} ALSHE QAL V&S TeT 2
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719 (rule-based)
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e 4E
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O 7|4 ¥ (machine translation)
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O EFE A 7I=

O

O

AFE Aldole 71AESE SoME ZgFelE(reinforcement learning)©] o]
0|88, AsAe N7 HelE BAo] FolAH, o] W4T BT Aol
H5e] WS B AL BEE sk, ol Helolor} 2ol FAL
w2n] SRk Ag] Aasplol 4Hg AL Ras A9 28 Tholof

457t B 4 8. A PG ABA 7Y
7 daElEolt oA B4R 24 50 Wil ofd Held Qg A7we
olg3tol Prid 99 £ FIHOR TSl HIST} 2L TR AU

et al, 2016)

AFE AY AT 71guldQl Aol dis gtee] rwstaiar & A=
85F g5 dlofg glo|= g0l 7Fs3lF A, AlphaZero (Silver, D. et al,
2017)+= CNNE ARgaf of' ARd #] A (prior knowledge)olL} 7]} glo] @ 2X]
Az Z o] (self-play) o2 sh&siH ZE|7IE2 Ed] €4 (Monte Carlo tree

kol ey
=]
search)& o|-&8ll AlA| il $£+E0= HIES S5 5 JeS Y. F WAl
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St 71 A9 7&o] oY AJoR BHAQ FHgol F 4 Qrks A A&
EH AlphaZero= &4 Al tist &3} glo] vt5, A|A

Aol A B ﬂJ— 79| gae AT Al ‘?_WH% EE RS Xﬂ HE Ald=

2= ﬁr’—ﬂolﬁ% AFAE 7. o Ad %%}785} ARE EEHE 3]
o, FEol Ao A7)7F Am,

Aol AAre 2 J3PE= Fo|A HiEREG o ofEe AlYel. AlphaStar=
oelld EZiAXEH(attention transformer)S W02 T LSTM o, EQIE
o] RS ZAgst zEAo|He} tiEstAY 11 o]0l H& EY

go]& AR v WAlE Q1FAls0] 221 Al HolA o Eelolo] Al

O |_-||§_<?__|3 HA Ol x|)k| = 7|§

O ole] 1A Tke) Bxbe RIS W] g el Be vESA 72}
AALTA sl 29, BT e iest 2

3 UELZ AHYE (network
commumty)E 23945‘}% HEYA 43} 7|«
- A& A9 2E(deep generative model)& T} 7o B3HA Q] Hlo]E o=
A goh= defjzol] A 714 olEdt 71&E AFAE Tes o83t Aok 9
(Segler, M. H. S. et al, 2019)%— ofa] Fofol

- HEQ oA uwjzfo] 2849 4 A= FA A4 52 45 FA(missing
link) & F&st= Ja(ink) o5 7&

- ONNE TPz Sgslo] Jeh dole) AlomRE foluls W 3s
Hlo|HE Ed(feature representation)sh= IfZ AEFH 4173 (graph
CNN, GCN) 7|& (Defferrard, M., Bresson, X. & Vandergheynst, P

- Oz o] ZF xe2HE A Zdole £ Y A (short random walk)S
Fsto] QY RS WS S5 HRE ol 88 REES AXd FXt

mgsls 1) 9u|d (graph embedding) 714

[
Ry
(e
ofl
u)
HU
i
>
jinss
o
—_‘_‘1-'4
o
o
2
toh o r‘lo

)
oo
)
=i

0,
o



54 * SIE0fE - kBRIs A1) FIZS St ol Tite] WA FHe ¢t

O X5 dFE =203 Ji=

O T3 &5 4 g2 Fod 20 S UEsh= HAFE Z2OWS 2502
otk BAE 85 oY wAle 7IAIsKE 2 27] Qe AlE EofollA QefH
AT FARM, eHome =EAoR FHE b A2 v e R 3
7k 223 ol ek A7) Aol Jeit & AR 7 L BYe
BEL A mRIUe 47 S 4 ol4e] welo] Bash| uE,
Aol thie) 4¢ 2AL QT 90 HOR FolA, ofF UEsh
YA EE JIFA T Bdo| AAE Fopyh= WA o7 dgo] J3PH. 7]Eg]
WSS ANHEEERY ASE A 7R A9 =7 FE(deductive
reasoning) == t8FS] dojel7t st EAH Rd(statistical model)?]]
Tk, ool Gelde F8sel of BAE ddsnst she Awrt
AP 98 B ATE FoIH FAL UL Y QAL A9 ZRIY

ot

7HeE 2.2 S1Zof A 7fksk AutoML(auto machine learning) (Zoph, B. &
V. 2017)3} mlo]AZ2AZTEA AASH DeepCoder (Balog, M. et al,

O 4 diglE 7I'He 2&ste] Heid 3}
reenforcement learning 7| o2 B3 FAE Aso=2 3dst= 7
A= S A& &Y 2002¢0] 7idE NEAT(Neuro-Evolution of
Augumenting Topologies)E F+=°] €743t PBT(Population Based Training)
(Aderberg, M. et al, 2017)& o] &3}H T ALEAl AYES £k Q¥
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O @A QAL AANE 714 Weloleo] Bas Fare) oz
AFgANA QL B, 27, o5 B9 HRE AT FaeiFe] Bgyo
A3 £53 (T Ao A, £F WY P F& AT R @A

d
filo
4

32 o
o

O
.

eI 38, 208, 912 59| olol] 1219 A5 R A9l st At

& URE ABASY A T, N, ARY 52 B S8 A

s AxHozye AR Aol £2 oA 399l B Bl e
2~

sielo] Westma XAl 7149 WES o

N

o}

1o

il

+Why did you do that?
- Why not something else?

Learning This is a cat
Process |1 (p=93) +When do you succeed?
+When can | trust you?
- - How do | correct an error?
Training Learned Output User with
Data Function a Task
Tomorrow
he This is a cat: . « | understand why
New bk |1t fr whier, + | understand why not

'ﬁgggﬁ M ik “ s .:mau:fieam,e._ ﬁ -:Enow wnentw;u'lltsuoceed
A e e mu «| know whento trust you

CEERED «| know why you erred
Training Explainable Explanation  User with
Data Model Interface a Task

Zt&: Gunning, D., Explainable artificial intelligence, 2017

O XAI 7§k Qs 7|&4 H
_]

- Eid= o83 RdoMe &Y AFY =BV 9u| Qe £4S URES
AW 7Hsst EAES SEtEE she 71e9. e algole] ojm|A|of|A Zt
oY REU A B, AE B, 949 9A] T2 UEUES ShEeiA] o]
o om|A & il wsile W /93 &Y LEE Sdke] 1
TAE & & A& (Ribeiro, M. T., Singh, S. & Guestrin, C., 2016)
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- ol9jo & Ql3t A Bl 9 A BElS E-gsto] XAIE Adstes ATEC]

2d = 93} 34 RElZE= BPL(Bayesian Program
Learmng) 29 (Edwards, L., & Veale, M., 2017) ¥ &% AND-OR 12j=
7|¥r 2do] 8531 Q1S (Ribeiro, M. T. & Singh, S. & Guestrin, C., 2016)
g RdE= LIME(Local Interpretable Model-agnostic Explanations)
olgl= Rdlo] & o]= onAE RES Rdulo] ojwl olulxE Jhgta
BRI ojn] 9 Ase e mue) Jlol tidt 4, 5 718 BEss
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B2 A7 (convolutional neural network, CNN)=S HI® O 2 ¢]9]9]
gRNA AQo] FolFS w Cpfle] = ASste U
- Aok 7 Fofe T Al 7]o| A A85= okl HE I AE
&2 Al9F 7ike] BE dgo] 853l ¢l (Vamathevan, . et al, 2019
- T3, M= ABE on|A] HlolEE AHEstal AEE FE5h= ol 13 AlE
|&o] AEA oz AREEA Q8. CellProfiler+= 2011¥9]] Broad InstituteoiA]
|¥l open-source software packageZ ©|u|A] HE|Z A|lFEH+= FEEH
A eg NIEZ F4 AihoA 3d Y (phenotype)s &Qlstal HFstsl=
Az EZojeld| 2018\ 27HE CellProfiler 3.0 (McQuin, C. er al, 2018)
oM AT AAET, 1 FolME CNNS &85l 3D oJujAe] &A% &4

(hidden feature)s FZ3| EAsh= 750 F7HAS

N

e N L
| o >

>
{

O 71 ¥ T ABAS 2R V1%
- A2 A L ST 233 YBE AFAS JlE0l ASET L. s
j <l &

=9 ofl I-M SA AXE ABAT AAEE Vles olgste] 9
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EnNETRS MEst= 7)& (Sa, L et al, 2016)S 2Hol| A8alo] 53k
&= 7]o] 9] AREAL S tE s AS T30l EF3 oAl E
BYSO] FEFS NS, 2 A2 4 29I HoHer] H2 AlexNer
CNN (Krizhevsky, A. & Sutskever, I. & Hinton, G. E., 2012)& ©]-&3}¢
A THe e BoFe dF A BAES. ollo® Fx AA (Li, W.
et al, 2019), & B B RUHY, AL o, 84 ZA(0: @, 13)

s O 5Ho8 QAFAs 7o) AREHAL s

<7 513> QTR A2} 7SR o EOIES TS 917 AR

Z+=: http://root-ai.com/, rootAl

- o]t A7|&e AYPstE o] of] FJAFEC] AIZ Agriculture Robotsol] &
313l Qled A 831 Agriculture Robots:= o]u]A] AAE o] &3] 2
AEEo] 24 1, WalE Aol o] AFE 1L 9. Agriculture Robots:
&2 onA] dloJe] CNN& &8l Z2+& ARE 3t Jlom, wE ofn|X]

o

5492 3 faster R-CNNo| o] AFGEITL 91&. @7] 4] 2] Robotsi=
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* SIEOlE| - QBRI Mof IS et HOIE| Tialo] WAl Fef o

&S olgd MR AR 5% Wi FEWL Y8 oY /&R
WEod AEFL AA 22| A AH 0] fA% A71MD Fol7}
Aedd Snlo] oA WS 97144 Aol FEOE Fol5A Ho]

GMO(Genetically Modified Organism)of] ¥3t 2L =07} ¥ Q1S
e =¥ FAFHNIE7]SHOECD) Y8 & 8hA| 22 A RtS] o) e} AltA &
3

=
A Qs o= A7]% 77HAE 27k AestE GMZE] tiat ok
ajo

ol
A of ol tisiA =97t EdstAl WAEAL Sl olE S 2016 44

7le2 ZfEret 29 A" GMHA (Waltz, E., 2016)2 Qe 2Ai5H= 6712
Zd9= ARtEA(polyphenoloxidase) 44+ 5 VHE E&/dstste] HAY
24 dS 30% A= AN ARl vs s FF(USDA-APHIS)= 2|2
FHATE E2AEA] F o] WAlo] fAz Wy AAEAL A g thdelA

o fu
AEe FAHOR WL, ololo] ThE HA 7}8) ut ZESo| u)F

[e) =
S04 240] WRF TA $AAS Husi= vlo) QlolN v|zo] 2HH

BETHA A Aol 7RIt dlFo] Baste AT 7]Ee] T2 e
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O o= Ak

O 95 AFoM= Hlojy e} 7]&o] EHs] A-8LHA FL/4do] BAE AL -
X-ray, CT, MR, Ultrasound, ECG, ¢l|oj2]& tjdjo]A W Hw
AF 71l digh 743 AEESQ ] Eddt A7t I &

O A4 2t
- 1990 A2 QIZE /A ArdollA 1339] 717k 3% 9 7170l 9] HE&
2w YA A4 24E oA 7]s] WEE stF ojule] Azt 1007 9]
Hg&o R 7} Y §84 FERE A= Ao] ZheshA HAS
- ‘A9 o3 (precision medicine)’ & o]#|3t 17t HAX] ATLE Ea] HojR
FRE oo FHste] e oF, o', 1Eal Jdsh= 7o 7hQl
o5t dojzH, ogjst gyl Wedt o9 T T Tt FY o
Aol == oj= ZRle] whet dg WA FhsAdell 2fol7t 17w
- mERA R Qg2 TR

i

|2}

~
Wolet 4o 4 9
- oleie A olste 7] A8 JIkow s, 20159 19 MRS 1009 9]

U IS EE 153510 944 AHE S350 EA Ao} 3da} dto] Q=

- ZF iR AE oFE, X EH, Age] mE Whgo] tE olfe Y
A g W, A FAAE o] FE 309 VML BE AFFlA
FUT F 99%2] GH FH} oF 1%2] ThE AHE o] g, ol2fsh

oF

1%9] F4 WHolof| oJsf| mRMy} AL QREE HHo| o|27|71A] theFEt

FHF| Zol7} A7A H

- Vg B30 b 9 ol shtel Wl ¢17) thad A (single nucleotide
polymorphism, SNP)& <18 514>} Zro] FojZ g7 Lo 3t 79
A7 Lol vl Aoz, QlF HEoA 1% o349 HI=E Hole d7|A a9

IS B
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A
]
o
(93]

14> T 47| CHM

A= https://www.marshall.edu

- e AFE F8iA SNP7F & A, e wrle 42 9FEE Wkl o
T2 HSHRE o} Fot 2 B3 A complex disease)ol] FEF
e AMdo] d#A Qe

O A%

0% W g, 7 1%
H}H o]

o
L

association study, GWAS)7} %14 AP Y-S
- A SAA A BALS Tt 22 s Hoke] At AgE o
i

(association study)& 33loF & AT A= FoI% QAT Jehs T4l

o] Hi= BEe 7HA& E(case group)t 1] %2 TIF(control group)
x4

gt FY 79 AWFE ATshe B fAA AT d(genome-wide
]_



V. HE0[E - QISKS 2 e

- AT Y A E AT i) FEE 2AL AFtehe ot A
© AT OV Al 2o ARE AI AR, Biehs 3 A A4
© Pe AT gl f3 WHolof vist tlgFe] Ho[ElE DAt aatHos
2N £ Qe AR JE 9 AE SATE AP
© BAE Aatol] guE Rojgial fAAE TFH R EMsh= A ¥
AT & ofst {RIA AT
- 574 F4 B9 SNpof| tfgt 7]129] At A= GWAS Catalog (https://

89

www.ebi.ac.uk/gwas/or www.genome.gov/gwastudies)l] EF 27} H o]
A5 2018 5YU7HA] 3361709 =EORRE 3375719 A (ol thaiA

485247)9) SNP7} Hil7h 51917, A7 B 9] dzi g, 2%
AR A Y], 7], ERA|, HTE,

S3} Zo| Aot By Fho| thE AT S
i=]

- FedE /3 HolE % a2l AY ofgts AAls] flsiMe =t

<H 53> {7 0| H|o|E{H|o|A

& [e]
g9 B 2T LT

SNPedia 23 TR0 IS F= U2 B HBdE www.snpedia.com
DGV SEA X ool e projects.tcag ca/variation
GEN2PHEN STXIet YA = HE www.gen2phen.org
DECIPHER SHA| X Holof [E & Het My decipher.sanger.ac.uk
HGVbase2G2P ME SXF| o2t 2M ME www.hgvbaseg2p.org
VEGA OFAIo| @M} FAM XMH vega.sanger.ac.uk
NHGRI GWAS catalog | H& QFA| oty 24 HE www.genome.gov/gwastudies
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O °F=-gH A 8H(Pharmacogenomics)

A tJREO] YL 7EAO AL AE
ol AlE, ABlA ARE
TdEE RS /\156‘}1 A=
SHARE, deh of st

o3t Al

]

e
=34

30
(o

24

:
:
rr

N
>

4T N
N
oo

=

Fo I

o mg

oA Bt %‘%}9* e

a2 515> AFEQHAE AT oAl

LI5St HOE] niefel g

a2t oim

x% 7&

A= Piquette-Miller, M. & Grant, D. M., The art and science of personalized medicine, 2007
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< ARE ol wE F5EE)T
44 gere sholo) wel o) 10081717
Aol WAUF. AT A QY §4 Wolo] wet sl tiat ok
BRgo] TR LeRd 4 itk ARo] Bl wet Ajele] §4 ARE olg
&to] ehutee] tish A 89S AT O RN FE Aol 7HestA HAS
(Johnson, J. A. et al, 2017)
- AW ogt Ak A HE $4A A4 Ba QW) 7] A 9

- 1 YR, FSIAR F g el
%

HEE

tlo
e
o
i)
4
30,
rlr
in}
£
ru
1o

)

rE

JuE
AP Eol ARRO glo] HHF ARS YAFOEA JRHE AL
WPoRRE 1E W AS ALY 5 glowie A

- HHA 74*} Mu|AE 7f019] SA A ARE HAte] e dA] 9w oFF
Bzrg ¥ e dl 7idst 71 B4 52 A5, O gL <ad 516>
7ro.
= =]

- EEE s
ol B 24 - o128 HAIZ QlBlE
- 715 24 2

- obHlElL EPE 20139 S AAE B SIUT Hage] Wy 9Y
ol BRCAL Mol® BsIsin, o] Al A e BAE
Seg W, T AT 3% Y AFEE 87%elM 5% olsh Hold

l‘
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oLt QJAe] =g glo] uhe AulAt iAol Ael A
AN

olg Hgog Z

=

=

* S0k - ol

Joll TigE faA AT

E]
ElZ direct-to-customer(DTC) AJH]

1=
[¢]

2017

-

97t 279

A A

15

15

)
-

SEk

=
- 319 71991 23&me¢}t FoundationOne©] A

o]o

- TUlol|A]

92

T

1]
M

)
-

)
oF
oju
__Oﬂl
o]
e
J_,NO

Tor

X
)
I

ofny

X

T2 (National Institute of General

Medical Sciences, NIGMS)of|A] =7 A A4 EQ 3 (Pharmacogenetics

Research Network, PGRN)E A
‘Wo)A o] (Medicare) oA H

|

(e}

J

[ex
=

H

(Lee, J. Y. et al, 2017)
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- FUINE 20038RE 37k A AT AR, O AR AT ARITS
53 A7E QWS YoM, 20008l A BF AT ALAEL F9
ool g0l ABE 9 WolB WM. T NP ofEY} A
Holo] ARE 97 Z3E BOZ thel 558 29 wE AL IS

] S Al

Be A8 Ed AW HEsEa gou 4aFQ

1
SiMe Tt 22 slldsior & AP "okl

e 919
© A ol i YA 2 } | 2 AR 4 wE Age] WY 4
onz, fad gue] AUgRR el tia @79 YU 5o olg
wgsor 3
CREA RN S 8 BRI Y R AR AT TAL AT A%
Q) BT 14 Ado] Bag

4. 1T A4
O SH=R0]

O ABAE NAIY) 7148te Ere B stuglo] Agel Aol ds)Aa
glon, IBM, ofut, AH|tiol, A1d, mpo] A2 42 E, ier § f40) F2d
NgEol AT AF R ERM FHE FiL ARES FEAHL AL

O 22 A 24} 718 EdELY] 2AF BuM A3As AHFY, HENDT,
2B B el zet AEYA: 2 A B4 2 oF o) w2y
Ad 24 B AFY, 2EUA DL YEQATY 2 1A stege} dzept
A B ez dehd (e, 2018)



94 P uiEole - QXIS Mot TIES 9fst HOfE Tato W Tt ol

<38 517> 2IZX|s SH=H0] 20HE AIE AR

140,000
Cards
120,000 .
¥ Workstation
100,000 S Seivex
= Storage
Ei 80,000 = Networking
o
§ = Cloud
= 60,000
40,000
20,000 . I i
, = = @ H H 8

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

A+&: Tractica, 2018

28 =Ry
L2
Kol
=

O s 2E2A] 9l YEQIAL FHXA dom ofF Q3AE

oE 28 Al BA B3low, dA dAelME 71wk

= EFAoR A5 TR Y-S Astal 3

7)ek lzetol thgh A AlA| A2 2016\ 3591 D2(SF 3% 83 €)

oA 2025G7}A] 1,1549] 22f(SF 124% 6%04 AR T AoR Aglom,

SE Q= AW, AEEA|, PC 71E, YA2EH 01, HEHA 5 6719 34
AIHER ZATE S

tlo
>
ofp
_O|L
5%

O AEEQIE{S(Internet of Things)

O 42} Ayt AFRRIEIYS] K13}

- 4z} Ao MAHS Vel AA AEUEY, B, BlholE, -y
Agolgtal & 4 ow, tlolEE A, #4, AH, &4, AHlAshs 479
Yoz IHE (BRSNS, 2019)

- AREQIE U AR TofEle] B3 3o 2 E85al glom, 2020 dl=
oF 5009 7l o)/l AHEEC] Y ACE o
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<33 5.18> ARZQIE{Ll CIHIO|A £

95

A
501 THE INTERNET OF THINGS

1 AN EXPLOSION OF CONNECTED POSSIBILITY

(Vs

3 401

a =

)] 304

L

O =

2 20

o |

= 10- 1992

(aa]
&

___________

/00 ‘02 04 06
YEAR

90 92 94 96 98

08 10 112 ‘14 16 '18 120

At&: INEMI Roadmap, 2017

- YR AFEE(IoT YhpolA) S A2 fdstal o]0 A

she thege

1

HlolElE AgelA 451 SaiiE AHRAEY 7149 Ast 278

7|Hro 2 ot Ake, 31t B

(connectivity) AREQ1E]

(autonomy) AHESIE]

2018\ E-FA71214719] ICT R&D 7[e= R 2023'0f] wh=r ARQlE

AsatE QU AS Ao AT AN Jlat

i

A §71H0% Azt
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2 519> AFZQIE{L 7|4 WX Mo

et ot

A Technology function e
Xs¥
g X5
- < AfsLo|x I'sl_‘! n__,'p:;-
o113 cfolEf X2} aiges P
R - GoJE| X2| Z3U9= —ersE
I - Gfjo[Ef X{2| Az X8 sl
5 = o o - Ab7| Zxl5}
EEE - 212 AHo|ESio| gflo|E] £ g i
«Sersor devices  * St ABHALIS - DAl d
« Clofe] XE Y #2| - 8i0[E{ 24
2015 Year 2018 Year 2023 Year

e
Time

A3 AREANZEP/HY, ICT R&D 7|&ZER 2023, 2018

O AFEQIE YT} Hlgo]E] - Q13 A) %
- AFEQIEYl 7| &0 A5dET AHed

7153 BES Bl 98

A 1a

o

2 sk ol Myl - d3AlE

- TR 7171014 o= wlolE FE HAH R F715H7] wiiEe] 1 HloE o)A

QJU] 9}1%7@ % C‘):JJ— —ro ]3

A WElo]ele] A 2
:An]

—

4, A% 7ol Bt Tk

ot
Aol *11*17} F2g Zloln 1 Al M BdE = b

O 7IA-d=

O]Ei‘?_]__ aEAxog qﬂ il Z—]?((j]——(‘gﬁo]; —é_]"lf‘t'ﬂ,
o

mj2ho]

ORIk HFAE, SHSIES) A, A 5 el 2E
olelg

E R EXEES

- JE Fnpx=(Komatsu)2] 4% sid SJAtl|A ABAHE AA 7]A 2=l Thegst

WAE RASL AN dolElE 23 @ Belsh gle

© =AU BRAY E ”Eﬂoﬂ ek B
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- oMb ANE eHd AIAEPS B 7tE 9l FEe 179 39

RS YABOR WUk, 1) Y9l Aol N BT S U
OF AFshs AAKBRUAE), SNSU Lerel ARE Fold 3

dlolEl2 317 A7I9le] Au] Ak BAsHe uhY EEwtdly AARIBC

7hE) Fol g

1
=
1o
ay
oo
o

Haat OME'Jr H] =8 JE@Qs ¥i 715, 28vE Ji HH

L S
£ A2de ) o grag Bl

i
jakad

}\]-Z]-7]- 34

Sz AUS 48 W) AR, AR e FEFOEA A
234, 109) AZT} o] 3§ 7150] e AFBOIAE 2§ AHAE Alwst

a7 AR HE, A AA FE} oF 108 749 FAES A

513, o2 olgsto] 1Ae] 2ol4e dZaln oS wiEow tE AN &
=95 24ste AlAR(eFsmtes, Aukedg)oly 79l tiEs s &4
HE A AHIA, QIFUl AR = EA810] 71019 A&%E S45te AlAH
(ZestFinance) 52| &8 Abg7}

- FUollME I HiE AAF Al RG] F-§ FEEYE ofyg} FFE ARE- U9,
A 715 5 18001719 HIE-§ ARE A BAste] 1A urEy FeE A%

1
o)
1o
e
X
f rlr
_l§‘=

o]o.
A=

7
Sh= QA 7IHE 418 HIF AAERAISHIE), S22 Tioh A8 H7RAL Sl=e)
Y 7St AAR(ENIE), 7199 RE 7hsAS Adsh= Hlglo]g 7|wtke]
A 2E($Eed) So] S

O Edoy

EHolCHlol AR thEHE AAHOR Aol AL Haske AEs AA

o2 A FAb HF FA FA| Wt BED A £ A A ATY

- A A ZHojEte4 A HHEL nTo] oF 57% 191013, Fo] of
9% 29lo|W, o] M98 WS (Insights, C. B, 2017)
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2015 O|RA7HA| ml= mEOJEHIO|A A At -8 V]Ee HA
3]A}(Betterment, Wealthfront 5)7} FLEZIAT o]E 2§ ALY EAF
2L AJZ o] ZREE F§ $]AHVanguard, Charles Schwab )7} A%
FESkAL Sl (YWH, 2017)

=4l Ade AuEW S8 IJAE EIT o] 7|HE0] AHIAE TiY

stoH, A

o
=

L 3§ YR RRoITHol HAENSE Bato] PueFe]
A3PIE AT QIR A gL AE
O 4 A

T }Aar, 2025‘577]-11 A AA 7199 30%7

g Aog AYE (World Economic Forum, 2015)
=8 AgolA B1E A &8 Fofz dHlojy #E, /1Y £4 9 A5, 8718
A, A A e, 719 UiR A, AEToldATT EAsH, S AdEe

AR oits AARteR s (Droit), 58 AP 8 AFd B 7HA
HEo] 7]wkete] Qs BA5k= AlAEl(AlgoDynamix), W 2112] 9] 7HA|
4 Q3 =+ 5338 AlAE(Behavox), 7HdEHH HIEFRIS] EZAIQIANA o
L au

=g el '@ B A AILEElipt) 52 A7 e (F8Eer, 2017b)
slelollM= #laE =7 B/dshEo AT Fulolde B4 14 DA
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- 2016W Q1BAL ABFES] Expi 201297} HlT

_O'L
£
A
7
FIF

‘Jl: 6HH :I:I,'—J— -

ik l A2l 67%7} Al‘: - DAY 27] BAR Al 2EEY 0] Al
FYEIL e ¥ ople} F7]- &7 WA FA: HEs] fAEIL Qo] IF
As 2EEYS A&HAQ HAE R
- 2016\ 7] A BARY] 62%7F vl AEFEY 0|0 F=(6.5%), o] ~T
(4.3%), 1=(35%) o= FAZ} thHstE AL e
- 20259 Q1FAS HA A oF 6009 B #EE 20164 7]E 109 B
RN At 52% AFE Aoz HMYH (Tractica, 2017)

O
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=3 =] — H
QIZXIS(A) AELEY 22 SX} %0| OIZX|S(Al) AEIEY] 22 EXt 74
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Z+&: Insights, C. B., 2017
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Z+&: Insights, C. B., 2017
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2 EFeHA] s Tt S9ES

¥ B AE|A o] ThHsst

© L2 AR ZHJdY A HZ 2 (TensorFlow)E QZAAR A F3lal
o ofupEe] Al St AH]A(amazon web service, AWS)o| =

+JHIA oZE BIES 4F 7198 d3AT 740l F7HE
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= Al HIE 2 MHA IS E= PaaS(Platform as a Service)
o|T ZEiE AEIEO] = [
Al ElZEr) Al BAE 2ASY Sefel HIALA 28
B2B
o0 = =Eo .
Al 22M AE}EQ] 7|49| L|=0j| w2t CIRISH Al £2 SaaS(Software as a Service)
2T —r== HiAloz g2
Al X8 =
Al 88 AEIEY] B2C |Al 7|=0| H=E ME 3 MHIAE 2E 2HKOIAH XS

EE| o5 | AR SUS N ARl Tthet ol Ti22S 4 202t SO, AL S)
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oll=d |, | 5€ 24 S Tifet eSS Tl 0ls SMIHe| 502t g 712 8

(MINDsLab) SRMEY QS SEH Xis ) | £RM 75 MY a5
HBE | oo M2 XS AR B R Clg 7Pl 0w lAEUREER X M X2
(NEOFACT) (CHRIE g X|=0f Setel AY FH) |G HE, CES 2017 sy =4
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EQEEAIE(2018). [-Korea 4.0 AES ¢Jst Q34 5(Al) R&D Z=k
HEEHA(2017a). =i - & F8d HALY =9 A

_ (2017b). F8Al oS 9J8t RegTeche] H QA
89193 (2018). %—%E‘—Olc olojEjghe 3 HRES ek
AEA2017). 3= A (AD) AHEYS] dy} tj-3d, g3
AF(2018). =29 719 Al QA BYH---gratide ATFES] 5y, A
U9 - 2208 (2018) “o] +x1 L(SW)”, KISTEP 7|&%8He]X 2018-163, oH

X'E

FFIHA.
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¢

$1(2018). [ATAH] 7]& - QA Folt.. # 719E FAel 8, FAIL
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AREA 7]&SAH, pp. 13~22.

AEEN(2017). FE £ ZHO|ERo|A| /\] g E o“, =8 FAES.
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el 7] 5 7€)% 7FA (2018). “AL QIA B 9. =7PE ol QIEUl A A7)
P 4817)&&ICT 53, A|1113. pp. 19~20.
1(2019). 2018 H|oJEjArY] HEF AL
- KTAA ARG A F4(2017). 2017 QIEHl 10T) o] AL,
(2019). 2018 HlE|o]E] A AF KA,
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with missing values.” Scientific reports 8.1 Article number:6085.
Chui, M. er al(2018). “Notes from the Al frontier: Insights from hundreds of use
cases.” McKinsey Global Institute (Retrieved from McKinsey online database).
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O EloEAtolel A BHe] T4
- dlolElAol A BROIHE tlZo] Tl AL 9IS, tlZelHe] Hlofe]
ApolAA T WEE U] 7HA] MFE Lo A|H, o] 52 Sfaf 218l (bachelor’s
programmes), AJAF ZZ 150 (master’s programmes), A} 2158 (doctoral
programmes) ¥} AFAS =2 T30 (certificate programmes)

- o5 %ol 43 QA7h we ZRAAL Ax meag) 1 o)f HolH
Rolelazt g3 sHEolmE Shb FAolx thEr] 44 9, wa AR
2-8790] Hold SO F9lolN A} 319 AEHE F2 2 gons,
U} 3 o) A FENAL 2 98

- AAE ZRIPE AT 9] IGL oht A S Mg i AAFE
Fi TIRE Wt g

- HolelRolgla A} T

* 20199 AAF TS 7R Highe: B 141700, AAF 2ol HoJEAto] 1A
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Al 107 thehe <& 61>

© A o A HlEo] WeE, 5EF0] APEE, Z2OdoA JF &of

(concentration areas)’} QJthH £& IYr1E sl E 7|2ES HATH



V1. G[O[E{A[O[QIA ErH T2t

113

I 6.1> 0|7 &% 107 HO[E{AIO|AA MAL 2HY

. Purdue University Master of Science in Business Analytics and
- West Lafayette, Indiana Information Management
University of Rochest
2 MIVETSILY OF Rochester Master of Science in Data Science
- Rochester, New York
3 New York University - New York, New York MS in Data Science
Carnegie Mellon Universit
4 . 8 .y Master of Computational Data Science
- Pittsburgh, Pennsylvania
Columbia University in the City of New York
5 y Y Master of Science in Data Science
- New York, New York
6 Colorado State University Master of Science in Applied Statistics
- Fort Collins, Colorado (MSAS)
7 University of lowa - lowa City, lowa Full-time Master of Business Analytics
North Carolina State University
8 Master of Science in Analytics
- Raleigh, North Carolina v
Georgia Institute of Technolo
9 & , &Y Master of Science in Analytics
- Atlanta, Georgia
10 DePaul University - Chicago, lllinois MS in Data Science

Z+&: https://www.datasciencedegreeprograms.net

- mlste] eoleAtlel

* 20199 uj=to 1

g NS tetgel o9 Fol A&

* HoJEAto|A AN ARA o] £ Y HwtE Ptk As
2Roa sk= MAl Igo] 7HF Q7] Qlont S lo]EjAto] g oA wke
WHESO] A5 AZshHA AR 3g9] Q177 ¢ wobd Zlew
AE

O dloJgAtoldA ng Iy
- "= tigEY] HloJEAtold A AT EH L e}t UlollA tefet =
Hog, 24 Fejo uty AgEdo] & AfolE Holal s

- 20149 8¢ 7IEo® AAlF MAS ANETE Tish FolA WAoE] IS
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- <F 625004 AAF TP EAL T 7R e shts A BAS 7
<. Exploratory Data Analysis ¥+=5-2 Probability and Statistics®]
Igoletal & 4+ ¢lal, Data Mining¥} Data Visualization Y% A4
ol 7|25 T3 93 T HAIR, dloJEjAto]A Al ALS] g SHS
sto, o]e} P WESo] & 167HE FoA] 47 (Information and Social
Network Analysis, Research Methods, Social Aspects of Data Science,

Healthcare Analytics)o]ut Hth= 219

e oo W
o ool

O\I
BN

<H 6.2> MA} si9| Z27lo| ip] 1f==(20143 8 7|F)

(@)

Exploratory Data Analysis

o

Database

Data Mining

Data Visualization

Statistical Modelling

Machine Learning

Information Retrieval

Information and Social Network Analysis

Data Warehouse

Introduction to Data Science
Research Methods
Social Aspects of Data Science

Algorithms

Data Cleaning

Text Mining

NNV WWwW W DMU|O)|00|00|WO

Healthcare Analytics

Z=: Song, L Y. & Zhu, Y., Big data and data science: what should we teach?, 2016
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- "= Ojgte] QI Als W2 = 7378 YSHcomputer science), ZFE] 38t
(computer engineering), A4t I8Hcomputing science) &2 7] &3t

2o
a =

(electrical engineering) 52| ©] 7H &t &2 Sk (department or school)
o|A o] FfA|aL glom, o]F ol shfe] H-g- HoHKtrack or specialization) &
oZolA7E & e} ciete] webd AR e Bee WER w4

%ol A7) S8k QoM Z5tE Fel/EehE she] AE 2ok FHA s

s % gt
- AT AES T ATZ /T Y ek S 2197 e, wlole
Aol AL} Q1A 52 42 AFHE O] £Q THEOE HiFE L, F9 FAVL
A& SHAWA QA Aol B 02 7h e i TS Sold
AoE HY
- ABAS vk B9l Y @Y
L HFL ABAE W IASG Bokg F2 P Yot Ho WFE o
oM ThEAL lom, 945t St WS THA ek gLt thelel s
ZHA A . ThEhe] gl wet 8-S T 1S ol Aol7t Us
© ABAE tiEke 2 I A9 1071 <E 63T 2E
<H 6.3> Q213X Cisty s 2Py 249 1074 chst
. Camegie Mellon School of CSD MSz) and Ph.DA In Al
University and Innovation
) Massachusetts Department of CS, MS and Ph.D.
Institute of Technology CS and Al Laboratory with speciality in Al
R Department of CS, MS and Ph.D. in CS
tanf i ' '
2 Stanford University Al Laboratory Graduate Certificate in Al
University of Department of Ee”
4 niverstty and CS, Berkeley Al MS and Ph.D.
California, Berkeley
Research Laboratory
5 University of Paul Allen School of CS MS and Ph.D.
Washington and Engineering in CS and Engineering

1) CS: Computer Science
2) MS: Master of Science
3) EE: Electrical Engineering
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6 Cornell University Department of cs” MS” and Ph.D. in CS
MS and Ph.D. in CS with
Georgia Institute Georgia Tech College .ar_1 ) m. Wl.
7 _ specialization of interactive
of Technology of Computing o : .
intelligence or machine learning
8 University of lllinois Department of CS MS and Ph.D. in CS
8 University of Texas (tie) Department of CS MS and Ph.D. in CS
o . 3) MS and Ph.D. in CS and
9 University of Michigan Department of EE™ and CS Engineering o ece?
University of
10 Nversity o Department of CS MS and Ph.D. in CS
Massachusetts

1) CS: Computer Science
2

) MS: Master of Science
3) EE: Electrical Engineering

4) ECE: Electrical and Computer Engineering

A= https://observatory.tee.mx/edu-news/the-top-10-ai-graduate-programs-in-the-us
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<H 6.4> Carnegie Mellon CH&te| QIZX|S MA} 2} 72|22

- Al and Future Markets

- Law of Computer Technology
- Al Engineering

- Al Innovation

- Capstone Project

a2

>
ic]
Jo

- Coding Bootcamp

- Machine Learning

- Machine Learning with Large Datasets
- Natural Language Processing

- Applied Machine Learning

- Deep Learning
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Ar&: https://www.cs.cmu.edu/overview-programs
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