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3. 4x} ASHO] H9O| (Definition of Industrie 4.0)

2 50 S48 YAt RELT|s, 53] BHIY T st EQAHU 0T, Internet of
Things) & 7]%%% KHE—S’: HIZUA REg ZET W oflg} ASI#HE, Sd] AHUERA
71 MHIAE FE 2.0 3.0 Altholl TsHA st OId ATt 015S, 2014,
2015) Ol¢} Ze Ve FLY AlSHEe 7Y AYedil il gEe WA AIZeQo HEA,
ALEntoldo] olst JEst A4, 9 SRt mE AdMAst SO2 L 0IR=(Schuh, 2014)
ALSIZ HSIGHA THEQILE AFALEITE Rstei@e ElA B 71K £Q 7IsES MLk STt
deks MRle FQ 7HVs2H g8 o sttt ol HE871=(GPTS, General Purpose
Technologies)Ol2t AIASIL 2Lt 0] HE7|e52 1 7|go] EuE: SA 7188 £F8s
AB3sto] Mibe ghatol SA] 7]ojE7] Hihs o] 7]eE0] Nl tE 7aesl 8%
BEL7MRe At AlRH0] 501 ItKSchuh, 2014).
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7148 mechanization) £ EAXE 4= AUCHLydon, 2016). &, UXIE 0|83t 71217} MAto]
TRlElo] RO LErEQl 7]71]9}7} 7FssiAl HQla, %9 JIASHE BRIE X 1 Aasoz
EHFEAIZ A HE SA1E 0]RQITHSchuh, 2014). 2&t AEHE 20417] £9] FVIE UK Z

5to] M40 (assembly 11ne)° olg8st ther MAA(mass production)Z S&S & QJACHLydon,
2016). 5, 2AF AIHEYY] F£Q Y F9 shbt A7|9) FHQIs &8olm, [7Isket Miketele
oigrdate] Asgolion, 20471 £ BAQ Wikd gkoll Rthst dgks mIRRATHSchuh, 2014).
37 AEEe ZRVIA SAIA0, T2aMME ZRAEEY, AF tUXE Aol 2 FAE KA
52 g83st EWE S| (digital revolution) @& THHE 4= QrH(Lydon, 2016). 3&} A E
FLg 7j&9] EMde AtsEE 20lal HE2 NFFoE E0)= FFIES wdyt
AFH (computer) & 0|§ EEt XHissHautomation)E € < ACH, A Huto] A7 BR7|E9)
g2 QYA BRG] J&1 dibdol £Q8 g8ke mIA a1 ATHSchuh, 2014). 43}
AiEEe Aol -2 AIAE(CPP, Cyber-Physical System), YHITIE HTFE (embedded
computing), ¥ THEQIHY 7]€(IoD=Z 528 4= ArhLydon, 2016). 4&F AHsE I 7]ge

shte] 5d 71g0] olk Y AR SEet] SEE FHo] ozt ORI AEHOR WHEN &2

JHSWEES AAlstal S§oto] Aol E2AAR(CPP)E F&6lal 018 Akl AEAIE +
e A7 LR hEolch 2HY 3.0 Altholl ZlstHAl 5248] YA ICT 7e2 71EY
HEe £dote MER HIZUA B AHlA gdYg dEstal At 53] olss4d UEYA

ADEES 7]ZE0] [CT 7|& 9 AH|AQ Zgsto] SHIFEA BAE ZAFE (ubiquitous pervasive

computing) AHIAE AHSIPCHOIUIAT} 01FL, 2014). 0] HH] = B4 53] &4
HE I (social network)Q] gtu} Qg W O]E QIS AlS9] WSlE <5 AFs HZE Utk
AU ERAT ANEEE ZHES AFREC] THY0R Fojolo] AR A8sHeE SUO=A

SHIFE A AFEE (ubiquitous computing)o] W}t 1A OlCIAZHE HAIZFEOR QIX|slal vheet 4=
Qe #ut oflgt 2THRE AMHIA(cloud service)ol A% BH|OJE (big data)E E&35t0] F& 9
MHIAE AR B 4= A= 5, OAIZIA EAickA] Z*E SAE HIRUARET A AHIAE

282 + e AFVE Hew, 1 giks nE9] Folxt 219 fEe deigitts UERA
S3Hnetwork effec) 2 SIAFE WE S4AS OIF0] FUTh 47} AFelde Frsle Ve

Aol AtolH - gEW’“E“ CPP)O] QRIS AtOIH -=TIAAHolRE FAMAL BE S, Qb
| S gatet XkedAE ol 0189l AIRIE AOIH AJAH
o Fegtozn ‘@@Aﬂﬁlﬂ MO]HW AE SXst g 5 fle VIee TUth Aol -=TA A

715”1%%5 HE B=ol Xk AAEE o] Zog 5 e wEEY, 0]50] Wlshs Al
tlolEE Bl Exjol0] Rouigt gHE FEE 4 A HHoES A3As S0l Y ZIsolet
g+ AAE} EH}O‘ Altholl kR] 7= S9] SNS MHIAE olgstAl doll wh Atzlel 7HQle]
o] WO RN OFIZIR] EASHR] AT AHIATE FEEUR0] AFRITHO] ofd BE ARek
TEHCE FHojoke AOIH-2TAAES] FEit O2RE FEEHE AHAS g3, EE O|2RH
s ARIY WEE Jhe] EMEME FAE 22 Qle, OAIRIY Aol mE
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ARRIHE I HluE =& gle AUE 220l olduy ATk 47 M) dike Athet
SIS AOIH -ZAIA-EE o] FEdhe Z10] ofLlE} AREEC] Thie 4E0] AFHA
SUE, sHlolA ZA] IOR, EA| oA =7 Zto=R StE . AAEQIS0], QIEHI0] A2

LANOE AJFE 0] TAIESAZMAN), ZASHSWAN)CE dsto] AFe 2= AHUCE
LSt Ho 2E=0] A2 Aol -E8] AIAEE0] EEN A4, 0150] WAEL SEEo] Arhst
ALOIH -EPIAIA”ES HEYTY} F-EE AAEESEY AlAH|(system of systems) Q& LAs] Liz
20141, ol =29 QIFUlo] WRyole WA nEE7IKE, Rt "\_}%4%3%'_'} 0] Be AlKHo]
42QE ZO0= oAyl Ark 47 ARIEEO H=xrlol= AlOJH -ETIAIARES0] HAE L

ZotistE njeiARlE RISStAIT, 9 47 AFFHHI) AR 59 i@ B NEH
HEgH AOH-SEAAHOE HT A58 K ntelligent factory) B AMEMAHsmart
production)3t O|ZHH BAS FHQ1 Aibd gHlal mjA AXHOOIAS dnjsh= §Holo dJujz
SIAMELE §0]9] 47} AlEEe UEYT A B AZEolet 53et BEE7|A 2 ZR9
SEOR Hre HIZUA 9 ASIA HtE olF, Aol 2 Ag'shes A, FE +=8F71(PLM,
Product Life cycle Management) &Autol]l Ax 7IXKIANE ZT&|(value chain organization) & ]9
M= &, = Ao -ECAA=0 Qs E218 Z2=AAE HUEESH] A AlA 714
EAHES THEal, B4 AgdAEE s i

QITHShafiq, et. al., 2015).
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4. 47} A9 ol SiMlT|s

(The Nine Pillars of Technological Advancement) AAIE OlHjofA] 4z} At
AbSlEr THEQIHUI(0T) 7IEe 7IHOR, MZE 88, 419 84 &= Alg] ede AntEsHA
TEsk7] f18] CPS E= CPPSE 500 JEW A, e ARRIE s 4 Qe QEl 78t
AHIAE BESH &8st A T AR Eog 4 QIUH(Shafig, et. al, 2015). 7]E%]
TEONAQ] 47} AFe RHedo =gl W AS2AA (interoperability) 2 91X12 (consciousness) 2
AAUE Fakal JACH@QIn, et. al, 2016), SSFHCE AMFQ FAW Mg alolr] flaikls
HHA10] FHO] =T ojoFt SHEHSchuh, 2014). # 2 (collaboration) 012 AFIA OJm|2 siA] gt
s QMO HATITHL & 4= AOLE AOJH -ETIAIAEO0] Z7H0] H= 44 AtRlolAl= QI
1A ¥, T 7IAY 7IAIES] Fo] Thseiritt. ¥
Fofsh= 2t RS0 8E JAtaSstal, gse TF6Hl,
ZAolth. Yol RIFe [18 6]o] oJAlSE HIQF Z0] A E(communication), =& (coordination), 2

2 (cooperation)0] SAJ0] O]ROJFOF SHHSchuh,2014). AE012t ARE ZQely A4S TE 4
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A= e AlEsit A AR (sharing information)# BE §¢ S=0] 7|Ho|H,
ZZ} (sense-making) 0|2t ERGH AgS olgl|sll 0] wet 7Hstt ZRQES E6f FSE 1 BAE
FHE SRk d9E gE=n
oI EE(activities)ZH0] JETAE Helche AS WohH, AFR&E R (resource pooling) 012t
SRS 8 Fo7l A SIFOE K5l E85h= g n|siH,
FYUX] (Goal-congruence)et AIAHIY] 2t SIAIQAE T Y JAE0] AEEQ Exo tid] 4
olsstal golsh= Zolzlol RFolgt 2 T8R4 ol BHRE YRSl Fojd AHHe] FF
g8e o 4 g9 ¥ gk g onlsith. gHolgt e s8] fls 2

H

4
0%
0
b
i
o

AUl Hxol EQAE QAlSk, 1 Aol Esh] Qs #A st As
onjaty, ge ELEAI7E obd AshHE4AHempowerment)o] WE SAMEEN +EA 7|5
s (cross-functional activities)O]0JoF Shg ZESITLH O SNIZAI9] 47} 4] T A58

ATE 27 9 AxE 21 28 235 JMRCHPosada, et. al, 2015; Shafiq, et. al, 2015).

1) JHEZHEC) £8 T 8 @7 AFgo) WE0] it 5~ Q= XFE AES) IT JHEF i
FAHAEIOFOJZ(IT-enabled masscustomization of manufactured products)

2) Q748 HiE0] 2064 AEFQE O 5 = MEAE (automatic and flexible
adaptation of the production chain).

3) A9 OE AKIED da wilgt & Y= HEv XEFE9 F5 H A}#014 (tracking and

self-awareness) 7|5

4) BRAFE HMT 32 0FS) improved Human-Machine Interaction paradiem)S JEs) XA}
ZE] 2R FE E= 580l 2ok THEFOE A2 O XE

5) AOLE ZFEOJA] IoT ZJHF HRELFOJIOZ OI5F JIRFO) F A} (production optimization due to
loT-enabled communication)

6) FFHOZ FIXAIE (value chain)oi] & S8 Eok= B/ Sl{gro 4] THEFO] Al22 25/9]

AJHIA 2 HIAL)A P radically new types of sevices and business models) F|& Flzal HIO}

22 §9)9] 47} {1 = X5 FEI AOIE AF0) ZRIFQE H Aol [T8 7]004 A6

HIQF Z0] CPP H= CPPSE 7*8lopo] 44} {1 7157 aF 9749 dif] 7]j=9] BIFo] 79I
(Riismann, et. al, 2015).

47} AH ot ST IEe TIRIARBUS FEQAET 37 RO FEQAES S8 ¥

QA (Horizontal and Vertical system integration), O]59] A} IoT Y(the Industrial internet
of Things)g 3l +8E ZERE Al2~H(the cloud)olA] HHOIEIE 24 (Big data and
Analytics)at1l, AlE#0]A (simulation)st I1FAEE ZE|A A& slo] AFE2E (autonomous
robots) 3okl ARRIOIAE L34 (augmented reality)E AlSctal SEE ZJ0] 7HssleS GHH,
R Zolle= FEA| = (additive manufacturing)0] 7Fs3lE® a1, A AEolAl Qojx] TIRE A2~

HOo (cyber security)2 Z3}8HHLydon, 2016); RiBmann, et. al, 2015).



