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® CPSE XISHEALSI0IA ALS| QIIat S0k0o| CHESHH HRE|0] 10Tt S| R4} Atetsizio| 7|uto| =
» CPSQ| T30l 7IF AJABITHS CH2 7|25 ¢} TSIl 55| CPSQ| QA Sibiyt Q5 Q47|

20 SWetHo] 77} Tiest
mm  CPS(Cyber Physical Systems)= loT2} 7| M|4X} AISHTHO| 7]
HE(HI0|E]) X2| ZTIZ HAO| A|AH 2 T2 )|

8%

M2 A|AR(Dependable Systems)
=
Fsmart” networked systems that are engineered to sense and interact with the physical

o CPSE= AfojH ol S21H
- iEdez HREL A AT DA HSEIZoHH QR AA- dolM 2
world, and to support real-time performance in safety-critical systems, NSF;
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(a2l 1) CPS /jyd=

% & : Nicolle Rager Fuller, NSF, https://www.nsf.gov/cise/news/cps-perspective.jsp
+ CPSE Ciefel IC|= 71717t S2IAAZL| HES 2SI 0| SES Higez Gt
CIA| S2|A|ARI| Y3k DX |= M= A|AEfeedback system)
— loTi= QB0 2E AFE0| HEHAZ HED MZ2 MH|IAS MEsh= A0|H, CPSe| H2
=2 AAZS Afo|H AJAZ0| S&foted Moisto 71X =

— o=

(A 2) YHICI= AAFC| loTZ2| Elrf

Networked Embedded Systems

e.g., autonomous aviation

Embedded Systems

eg, airbags

% &x{ : Acatech POSITION PAPER, Cyber-physical Systems, Driving force for
innovation in mobility, health, energy and production, 2011.12.

o CPSE XISEEAE[IM At2] Q1= Zotof| CiUshAl HE

- CPS 7|22 &R -S4 -H0 7|52 YHS 7|8te = Cielfet 88t IT 20k2 2t 7HsEt 7|&0|H,
ADE F017|, ADIE I ADLE J2|=, AOIE WER| AOIE MO/ S 1AM2[H0| 275k E0|Qlof
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(a3 3) CPS 7z M =02

% EX: e, slojE2|E 2ET|EE 1

(E1)CPSME O U 7|5

(ol Hel/ s
ADIE H= Medium Scale : MAO|LE S2O{A] AAA SEA
38 & Medium/Large Scale : 2O, Rt 7[HIA[M] Q5 22|
st Large Scale : &8 A|AHIO| 2 7|
[HEA|AS Large Scale : &, M7|, 7tA Q¥ & MM 2 #z|
Far Medium Scale : BXfo| ZAZHAIEHE 0I5l 0|2 XX|
ADIE 24 Medium/Large Scale : AA[Zto 2 MEMEN 22| L OFF SFAl

% & KSIITRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS, Volkan Gunes et all
A Survey on Concepts, Applications, and Challenges in Cyber-Physical Systems, 2014,12

~ CPSE SRAAHNIN HES A3510 ZA510], Mgl U M| HAS Dalst 5802 bHE
9I5| AlAJzt 2Tl 05Tt SX01 ASHZ o= ofuix| Hof

ST us s E07|
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129 Wr| SOl Fiis &2
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(2% 4) CPS 22 U &3}

Smart traffic
Analyze customer usage and provide

Use real-time traffic prediction and
ApplyTiohitening.angnanagement dynamic tolling to reduce congestion and customized products and services that help
its byproducts while positively influencing to boost efficiency from the source through
the grid to the end user.

technologies to help optimize the
availability, delivery, use, and quality of
water as well as related systems
including energy and chemical treatment.

related systems.

Congestion

Energy grid

&
water @
CcO

Chemicals
Energy

co X

Carbon

Carbon
emissions
Noise Energy
pollution sources

Smart home

Public
transportation

% &X| : ICCPS(IEEE International Conference on Cyber-Physical Systems) 2014, Alberto
Sangiovanni-Vincentelli, Let’s get Physical : Adding physical dimensions to cyber systems
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~ CPS Of2f AIAB0| 2E5p 1250 SN MOIHAAEO| SHO2 SE0|m, HBHE AR 0|
SAlOfl HZsfoF 5= 7145 2H| siZo| T
~ CPSE AABIS CIRIRISIL ZE5H HAP} 2Efsi0], Saels ALHS 9lot WS HZsof &
zE

— NAE) M2IZ0) B2 i TH2EAIR AIAR ol thet 2E7t Te

(a3 5) CPS 7S gt 71& 3

il

Status Quo: MIL-STD-499A (1969)
systems engineering

There are several areas where change is needed Frocess:ias empioyei

. : - . MILD foday
Planning . Programmin | Budgeting . Execution .
/ N 0 \ \
L C""‘m‘"‘ge m""‘? e/ . source ' Systems ' Verificatio
— . Selection  Engineerin n& /
/ Canstrain: Performance Consirain: Frtormance’ ConcViali Aati@hce

process i -

i
Syt '/C":'\ System Functional
largely &(‘mm'm‘ﬁ Specification
ignores

s /sw:p\r .
B = *ﬂf‘t’ B

s cmergerk ‘/S'W:P\ ﬂ\ ﬂ\
%ﬂ @phmlzahol} LE.:J_J Lﬁ:.&..m.mm] [Iﬂu.u:u.laml e e 0 cozl;i?;:m Testing

S~

% &x : ARPA, Wait What? A Future Technology Forum, Alberto Sangiovanni-Vincentelli,
Design technology for the trillion-device future, 2015.9 / SWaP = Size, Weight, and Power

— CPS A|A” AR0l= HEXNTZ HZE H0|E FF, F2E HI0IE] 2, MOHAIAZDL S2|A|ARC]
Foiet (2, S2AIA Kol H 2LEE, oFHY #H 59| 7S S0/ R

(a2 6) CPS T3S 95t 5C 07 [EIA o Mg

A Resil
F *Salf-configure for resilience T ey
u *Self-adjust for variation Configure 8 Supervisory Required System |Actions to Avoid
N »self.optimize for disturbance ; Control Actions (RCS)
c

I i Decision
i * Integrated simulation and synthesis. B . - - W Support Prioritize and
! + Remote vislization for human u |Cognition ! \ Syem [y
o * Collaborative diagnostics and decision making T p__I4 - { Decisions
N ] e S

+Twin model for components and machines s

«Time machine for variation identification and
memory
« Clustering for simillariy in data mining

*Smart analytics for

+Component machine health

* Multidimensional data correlation
« Degradstion and performance prediction

Prognostics
and Health
Management Self-Aware

(PHM)

= ot Cyber-
Physical
Systems
. (cPs) Self-Compare

«Plug & Play
* Tether-free communication
«Sensor network

Based Condition
Monitoring | Monitoring

% &x{: Jay Lee 2| A Cyber-Physical Systems architecture for Industry 4.0-based manufacturing
systems, 2014 12
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Cyber Physical

Information- Engineering-
Centric Centric

% &X{ : Gartner, Innovation Insight for a Safety-Critical, Security-Critical Practice, 2016.10

= O[22 CPS 972 It OIS Mskn X720l S5 lom, ME12 o=
CPS 917 % S 2E

0

e 0|2 NITRDY& 20173 oMLt 45.49 &3] & TIARIHFE 2OHHCSS)of 1.69 23 @7
— CPS 73iZ 2ot S8t 7[Ht & 3l =71 A|AE M5 2l 1M A5 HE 7|&(Assurance),
A2[st 4= QU= MAIZEAAE! CPS 18 S o172

(1) Design Automation Conference (DAC), 47th ACM/IEEE, Rajkumar 2|, Cyber-Physical Systems: The Next

Computing Revolution, 2010.6
(2) The Networking and Information Technology Research and Development, 0|2 NITRD Z2 7242 7t 23 3l 7|20|

FZek= ICT Z0ke| H7ld AlFS0| StLtZ BHAE She D2 AQi=0|H, tEE 247|710 27 a7 &2 HElE B4R £
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— DARPA, DHS, DoD Service Research Organizations, DOE, NASA, NIH, NIST, NOAA,
NSA, NSF 12/ 0SD S 1174 B4 &O{Zxl1+ 67} HIZAl &O{ZZI0| 2SO
o S0 M= CPS £ CHpo| 54fnt sts| 414
— ACMI} [EEE7} 20100 2502 F2510] AO|HEZ|A|AE! ZK|St5|(International Confer
ence on Cyber-Physical Systems, ICCPS) A4
— SRl Slgl= UHICIE AR 27| SIAIE SAQE O|F0X| 1 QM ATEY I HIEYT ZHo||
ME HIsts o me

(a2 8) CPS &3 oty

ICDCS CPS Workshop RTSS CPS Track CPS Virtual Organization
(new workshop) (conference track) (community web portal)

PCAST Report ACM/IEEE co-sponsored

o CPS Conference
(top priority on CPS) (new conference)

2007 2008 2009 2010 201

NSF CPS Workshop

NSF CPS Program (planning workshop)
(research funding on CPS)

ACM Embedded Systems Letters

(new journal)
Explosion of CPS sessions in
conferences/workshops

% EX]: BIEZE 2| DOIST, AO|HEZIAARIS 7R 2l EAIF 2 0]y 24, 2012.5

= (il

CPS Week
(multi conference)

A

o X4 Aeisizo] 718 |0l CPSO Cfst 78X STt Tst], Kme 67 FA| LT R&D GAo)
20| TR
- HiE, o2, IE 2 S H Lojof MBEl= CPSO| et H7E SsiM= nlmel 29 Zo| B KA
BRI} 170l ot510l, AT FHIZ AT KIHOF B
— CPS OB [EIR, AL, HOf7I, O B3 71 S CPSO| 7RIS Blstol, HARt ARSI 2|

H=o
atioF

(3) DARPA(4SIS7E), DHS(REQH2S) DoD(25), DoEOILAIS), NASAGREESE) NIST(EA7IS%T7A)
NOAA(HRSCHZ &), NSAGIQIFEA) NSF(RERISIRHEY, 0SD(@UL Az A)
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ert System
‘50s-"60s Exp 4
AN FE
CHSH LA A=

2000
Google Multiple
Language
Translatation

| |
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‘15
THatH| A

2012

Google 2016
Deep Learning AlphaGo
o] ey OlME0f 52

1 | ] 1 S

1 |
1 | T 1 1

I ! I I -

1950 197080 1986 1997 2011 2014
FYHAE 195 MVCIN. xcON  Backpropagation  1BM Deep Blue IBM 2k Facebook
CHE 0§ A 5] 2| 0ff A p Multilayer Network Al Q1 ZH0j|A| Jeopardy DeepFace
= xal Expert System A &
ALZHE HY = sel
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(7)1CD-0 : International Classification of Diseases, Oncology, £S5t ZH|ZHEZ ||

(8) ICPC : International Classification of Primary Care, ZHFXIZ22F 7|
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rnational Classification of Functioning, Disability and Health, ZX|7 IS AZE2FX Al

(10) READ Code : §201 AREl 22012 9/t AMR0IERHAZA SNOMED-RTS S8i2)
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(20) NIC : Nursing Intervention Classification, ZISSiHES

(21)NOC : Nursing Outcome Classification, ZISZMEH
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(23) HHC : Home Health Care, 7}F4Z1Z22|(x1712t5)
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(26) VANDF : Veterans Health Administration National Drug File

(27)NDC : National Drug Code, ME(0|2) 74 QJoHZ AT =

(28) NDDF : National Drug Data File, 2F= H& H|0|E{H|0]A

(29) SPN : Standards Product Nomenclature, 2|27|7| BEEHHH
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(31) GO : Gene Ontology, S%IX} 2SEZX|(QTX} HE Eat AJAH)

(32)HUGO : &= RTXIHE 2123

(33) NCBI : National Center for Biotechnology Information, 0|2 ZEME ISP EMIE
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. STATISTICS

FUH ATEQ0] A S8t
Ex/A|7| : O]efA=TISHE, KOCCA / 2016. 12

(B 1) 2 AZEQ|0] A SSHER : Ao &, T 7| | 5L8)

S LHE
20164
T2 20144 | 20154
= 28271 = 108 | 108 +H
eI Aito 8,144 8,420 1,982 2,350 2,306 659 7,297
swW BUE | 25.8% 3.4% 68% | 132% | 129% | AB.4% 9.4%
Ao | 29,374 | 31,029 7,195 7,371 7,486 2,839 | 24,891
IT MelA
SUE 1.2% 5.6% 4.6% 0.2% 2.6% 4.4% 2.6%
WIS 9.971 | 10,646 2,434 2,447 - - -
A
SUE 2.6% 6.8% | Al6% | A3.7% - - -
A AA | 37,518 | 39,449 9.177 9,721 9,792 3,498 | 30,923
T 5.7% 5.1% 5.0% 3.1% 4.8% 2.4% 4.1%
X A2 SFE Yuteo| ofd tHEHS TIEC = HAl=D o, 27[E2 tiEAH EA(KOCCA,
20161 2i27| 2HI= MY S8 24, 2016. 10)
Y s 7 [XIAZER0] - 1M6'H 108 Th7 [X|SW ik2 T 57 ChH] 5.4% ZAst@oLt 1027 5
MAtH2 XA F7| CHH| 9.4% B7tst 7 2,969 M= TA|
— 102 £X7|E AARISW AYAIHS 10t B2 MAIOH X717} X|&E|n FA 57| | 4.8% Bt

22,0859 3 SESWE= M E20f 24X 10%C] 12 MEES 7I26HH 11.5% S715t 5 8842
S 7=

AT AHIA 163 108 1T MH|A MAL ME S7| CHH| 4.4% ST, 10 871K =8 AL X
7| ] 2.6% 718t 24% 8,914 o2 Fij
muyi@dspri.kr — 109 X7 |E MAIH Z |T 74AMEl QU AJARI E512 XM £7| HH| 2.2% S7I5H 13X 6,847,

T o = oHT i ©
10X 2,664 ¥Z2 7|12

IT AJAR 22| R X|@AH|AE HE 57| o] 7.3% S71et
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A7 #E% | 5553 6019 | 1313 | 1585 | 1,556 569 | 5023
ARALD | =z | 324% | 84% | a7.3% 2.9% | 103% | 19.0% | 3.7%
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Executive Summary
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[y

SUB ThSK 3.2

SUB TASK 1.1
|:wmn| |:vmnv|
WORK 1.1.2 WoRK 2.1.2

SUB ThSK 1.2 SUB ThSK 2.2
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(EVM 4] gupgial J2h)
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