A0LE A Z(Smart Manufacturing) & 18t Yokogawa ZH-$-E o7 A]

AOLE M= (Smart Manufacturing) & 218t
Yokogawa S2IE 0f7|Elx]

M K L}HI FEAEE (M K Naveen Kashyap)™

HAIY JeHDX)2 v 22 G5 FEH 02 A2 YT 5oz £ 0] Qg T2A~
H AI2Ho Y Zled YR Tles F-Eohs AYYh A0FE AZ (Smart Manufacturing)=
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Zafo] = of7|H]X](digital enterprise architecture) LT},

DX o |El 4= chopet £ E]o] ofZelAold 9 57 2.1 augmented offerings: A E
T Au2)g Fa Hlo]e] AANA 715 Al ol 271743 A 7] BE BRALE AAT
e} o] HAJel A TIE ek AT B IT A4F'E FYh= "SUE Bl AFfs1e] 6

7€] 2ljo]o](layers) S ¥4 Yokogawa DX of7|€l%]o] Z&&

dggd. 244 Flojole A4

g, A= o], AL S E Xt T AJH|A7F JYH ZIAE 2 o)A dEe 4+ Y= o5f
= 34 u g o2 FYFUTE 71 47] go]o](AA], A#T =t FlE F offZeAolH)
2 DXE 7Fs g4 (potential reality) 2 TFE= 4] 7]& 45 LEFHL T,

=9
Z]EE'_J ;ﬂ:\__(DX)% H]_EL]_/_\_ /\é]q——g— %L@—Q—E ZH_;‘IEX(;'@_ %;5_1]
Igi zZ9] ol maAA W A A UAE 7|&T AR
71eg A8ske AYJUHh 71220 g o7l sEYt FH
P A4S W] ol SarelS oAl ot 4249 HlolH
£ AHgohe Aol ZFFV 297160 BE A A4S
sl v AR 7|&E(IT)L 719 H|ZUA T AS Fajsls o}
ofst A|AHIS Htdgh ) £ AE Q] dlo|gl & Adlete] 2
QIAFO] E (insights) & U tF-29] 7]E 7199 Aol 71E
SlEglo], 2ZEY 0] @ HZUA ZRA|A9} S weehA] o
T EAA0l TRAES LAFE AL 2 AU

SMLC(Smart Manufacturing Leadership Coalition: 2HFE. A
Z 2u4 A= AMPE AXE AR A& AX, AFE T8
o thet 52 &H(dynamic response), AlZ 4t 2 FFE YIESA
o] A7k 223K (real~time optimization)E 7Hs3HA] 5h= At ¢l
2] A A AHl (advanced intelligence systems)' 2] 738 2-4"'0 2
Aolgct.”
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*1 YokogawaZZ7] (Yokogawa Test & Measurement Corporation) 7|
AR Yol 35

(industrial automation)of|A] A& =% (autonomous operation) & 4t
4 A&(industrial autonomy)29] 42U}, Yokogawa: o]t
HERS “AT] A atoll A A A& (A2IA) 2 FE sy

DX % ‘AWE A|Z o]JUMER'9 & oot 84 F
A2 74 AE(tech stack) T} 7] AIAF] H H[ZAYA T2AA
oto] 45 282 A= TAE A Lefol= ol EA digital
enterprise architecture) Ut} o] o}7|8lA o] FHof= HALE 7}
ot ThRt AHIAE Aot 749 TRt 4 845 4
ot EHE 28 (platform stack)o] UFHTH EHE L8
et/ 2t Lol otz g A x o] of&e]Alold A Y&
St oA Mu| AT A EY ] (SaaS: Software as a Service)

wE A GpA 0 = AlFehyt,

2 o U
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wHbA DX op7 |92 = Elolg] AF oM 712] o] ol=& A
A 7H ZFE Z2ALE TR 2ZES ] ofZAlld % S

=
2 17 (augmented offerings)& &l AU TH12 7]&
A T T kS Aol "EHE @7 o) AJAsHe] 67
olo] S|4 DX o}7|8l A 9] 785 HolFU ) 2449 2o
uAMA FEH 7HAE AEot] Qo 1A, AU, AAE
T 9 A FE AHAE 286k S uEgoR F4EY
o}t F7t] 471 Flolofel ANA|(Edge), 21 =2HIaaS), ZHE(Paal) U
ol Ze]A o] A(H)-2> DXE 7Fs @4 (potential reality) 2 FH=+= o)
A 71& 845 YeERdU. o] #lojo]= ISA9S metn|t &= wF
(Purdue) T2t EL} THEU T,
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A0LE A2 (Smart Manufacturing) 5 18t Yokogawa ZH-$-E o] A

2 Augmented offerings convert our products and services
5 Sal Augmented offerings into solutions and solutions into business outcomes
a’ (consulting, system integration, etc.)
3 Application || Application || Application Application These are solutions to customer problems
4 o 1 2 3 n (true source of customer value)
<
% Services and engineering Platform often ca[led a “clopd oS, something like the OS
3 g toolsets on which we build our applications.
Toolkit
() : - Infrastructure on which we run our software. The cloud is
(7] @  mm Microsoft . u@z_ the PC of the digital era, providing computing, storage, and
2 g Azure w =) networking.
w N Software Point of convergence of IT and OT. This is the boundary
1 O L[ eoee J= between the “plant floor” and cloud. Comprises hardware
a Ty and software.
Hardware
IT Systems Data sources: This is the plant floor, including sensors and
Y sﬁ:fﬁrs (Dcs,‘,’{gy;?}{‘& etc) || (MES, ERP, PLM, systems (hardware and software) and IT systems which
CMMS etc.) play a role in process or production operations.
2 “tix] g ob7|EA”, ‘YA QlE Zefo| = of7|elH” @ DX o] €A "eHe fofe} AntE %S 913 Yokogawa®] DX
o}7|El4 9l “Yokogawa Cloud Architecture’ & ©] #A]of|A] -2 oJu] = ARg-H Yt
=0 C|X| ™ HEHDX) OF7 [EIX{2| 671 2{0]0f
YOKOGAWA 2] DX o}71€]4 7] wizoll. 23S Elojold] T4 e ®e 1ol vehd )]

Yokogawa 2] DX o}7|glZ]+= 1313} Zo]
o] 671 it DAstA DAJsk= #lololstd A

Yokogawa®] S2h¢E FRE 1320 e} Sl

2 olst DX AET TP vz~ 22

&4t

gyhaiel DX et
e g 67 lloof Zkzte] thisl] A2 tha Al g,
Ut Abazt A% Yokogawa= S A7} obd 2E AR&ARIA] At AH] 2
o 279G mEET 9] Btold A5 Fofgtths HolA UAE ZANA SaaS AT AA =
Aejeigsta oy

(4) Applications and

o

Safetyand Human | Energy and Integrated Operations

Effectiveness. Sustainability

and visualization
sevices.

Data
Enablement

Yy

@ Data Ingestion

«

IT Data
(Secure)

( N
APIs for Yokogawa Applications =
@ i [+~ Other Data
EA Sources
Data - ) €0, Enterprise data lake,
‘ Analytics | @ Analytics and Al ad { '} Visualization and Configuration o weather, markel data
L H
g Service
Data g Erterprise Data Lake Enterprise Data Management z;‘ (e
Curation —_— and Orchestration s eg. Daia sdence
2
T
H
=

APIs for External

Cybersecurity
Systems

(&) oweresmto ‘

(2) Cloud

On Premise

_ JC_ JL__J
Yokogawa Cloud —/
3)
____________________ >

IT Systems (0)

SCADA

ERP

-

Historian HR

(Hybrid)

Y
oT
]Systems (1 st‘:g;'s \

= I 8

Multi-site

EXi

IloT Network

=

40

OTData
(Secure)

(L'.L’:i; Ii]g Ijg

scm

CRM

2 Yokogawa Cloud - AOFE M| ZE 2[5t 07 |EIA
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#d0: OT L IT
OT &2 FE Al 71 £33 UESZ| Sle Aadoer

T34k

(1) 41 Ao} A|2#] PLC(programmable logic controllers), 942 €
md A2 d glold 7 AlAg T 22 Alo] YEEQA 9] vheft
Al 2~"=3 4-20 mA, HART, FF-HI, ISA100, MODBUSE 23}
Sto] o]2jgt g EZ} FAIoH] $I5h FH QI e A

(2) SCADA, Z2WE 3] AE 2] (plant historians) ¥ ZHE FH ]
EQA9] 7|er EHE JH 2 A AH

(3) ISA100, LoRaWAN(3), Sigfox ¥ 7]e} 4 2 EZ} 7o
EEZS AHESHY] olA] AH|(AR) Ee A4 S A3
AHE =4 o]—_]"]_ 7\4_7-10].‘— 2 Al 1
IT A 2"ofl= dubd o 22 MES, ERP, CRM, PLM, HRMS %
718k A|2go] PP T T2 A AH] 1] HlolE weks
folsl7 he BE A ZREZS /|FOR s API(SE X
29 dEHIM)E AFTFUE T 18 TH200A e
shE ST

) |El

4l1: A=(EDGE)

27 dlole A2 % ARFEES Hetls "AA"= dEZeto|=
IT % OT Al&d0] dRddynth. A4 A8 2L dlo]
B AlE A BE e adshs Al Hlold 22 B 11 24
A s ARg Ay AR FF 7€ WA ODI A
2 20T Ato], 2|3 "SI (EHE 220 2 ODH "4
F'(ETHeE) Aol ez gy A AESHE BE A
AR A LE B AEEJER] 97t WEUoh /32 T

A7 0] 7id-& HoFyrh

MQTT, CoAP, CoAP, AMQP, WeI I -

socket, Node, Stomp XMPP, etc. w
(bulk data upload and download) v

* A single unified edge
platform for all OT and IT data

* A bridge between old and
new paradigms

Filter, buffer,
process, and
Robotics interface, upload data
video streams, etc.,” Edge System
+* Modbus, OPC, and ,
other industrial |
. protocols ;
ve == Ny
v .-.. @ ”‘E e —5 d@
= (Y
& D Mg d
Surveillance Robotics.
Operations data

IT protocols

lloT = )
Process and asset data Planning and commercial data,

213 Yokogawa SIX| - OT2} T,
7|12 H 2{CHU o A TH2{CHY ZHe| S Ci2|

oA 0 2 A m2A|2 Hlo|Ha ofjet £ Hole
(of): i) A2 B 23 2o} dlo]e]) D IT dlolel (@l AF B 2%)
of & Azxe} BIF 7|5 dolelo] thet =TS AF s}
e

A2] Al A”o] Al FAF A AR g 7EA] ohE -2 v Y
t|o] & (unstructured data)@t 18 252 AFHESH= 2 AHFE 7t

Syt

AOFE A 2 (Smart Manufacturing)E 18t Yokogawa ZH-$-E o] A

) 37] z7% (Slzmg) ol Hﬂﬂt(deployment)% EH7]*]7F(latency), o
Z(bandwidth), 7HQ1 A 2 Het ZA|, 121 7Pt FR§ oflE
Aol o] EAT 22 gQlof meh Febduth olx] AlolES o] &
£ A Aol & k2] Qo] Utk A WA= OT 9 IT &
Z2o|(floor)ell A dloe AlE F= SFEZ(E= 1 HIER) JH
555 Ak siFEE B lolH o A B HuES Al
Fuch F A g2 e of met EHEY n4leyd B Mol g
% (transfer—learning) ¢ 2]Fof o 77k v]=2Y2A 2 (business
logic)9] Hlole e g 9 A8S 3hst7] Sl 47 el ez
AXE AFote AQUT A AFARRS $F ofEe] 7ol Aol ot
gt ohEUth stEglo] e #9448 Al Al ARlelA] Yokogawa
=7 stEfofol] o]27|71A] thefetyth
AR = thgat 22 g 4 EE(open industry standards)
& 5ok QIEHO)AE ARGSl] TRAA ALY s TRAIA
S|AELA2EE OT tlolHE -4 gyr: 24 OPC % OPC-
UA; MODBUS, Foundation Fieldbus(FF-H1) ¥ Profibus(s|gsH=
et T2 718 o 4HY B TREES X YUote 7|2 QlE |
o] A (native interfaces); T =24 UEL A glo]ofol] TAglo] AF
& 753 ohE 9l AH AL AFA-8 AR QIEU(ToT) oflEe|A|o] 9]
A% A LB FEOAE JE St ] ARolA HlolHE
FA5H7] I8l MQTT(Message Queueing Telemetry Transport) 2
27(Ex= CoAPAIRME ofEeiAold T2 EF), XMPP(EY 7+
SEHAIA] B ZA] ZEER), restful HTTP 5)9] 9g& ghyct. &=
Sk o]2fRt A AR theFet AIARIOIA 2R HolHE dF A=
Eg & g5yt OT A&"E dx|et AZsk] Sl ZREE ¥
HEYH 2 AR gl BRo|A)E Qo Bz FAE AHgot=
25 JEYh B8 HeF A2 DMZ :ul*éoﬂ/ﬂ A& v ESH=
Aol A|ut, YIES T o] AR tho] 9 T} 9= ollx] AJHS HjE5}]
QA o S AFEE 5 Qlom AfEE o 4 glsyrh A
A AlolEol= X219] Het s 7jto g Zefrop e 9
HEUHEFANA 4 9 IS S5 U G5 74l o
7152 Dol wheh d5= 17 vlolE Alele] A1 4= jloH, o
7152 SEeEolA dAR FAL 5 e F948E Z2aUd
(" 7FaRt A,
7|92 of2] Afo]ER FAE 4 LoB R flofA] et 74
o= ofg] OT Al2"} o HEHAE 7HE 4 d5Hth stolH
27/cto|Be|E S ko] YRRl X 2 HlolE AHd,
Zeheete] gloly e, Alef, A 2 H w4 (resilience: 2
et ddo] F Aol S-S FHTh Y S Ee o A
o|E ¥l 7ol AAEIL F49] A E(T1H4 )9 AT Y ML
NEA I AGE Ao Eof A 5}”55}51 —E— Fof| vjaz) 2 7194 <] B
AP SR A AHE] B FEY-THEY FHEFE L] 1]
ole] YHOT Z Dl 8 8= %‘45}.

L
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2OFE A Z(Smart Manufacturing)S 913+ Yokogawa 2e-¢-E o 7] €l 4]

T4 Aol U Qe mefo] = o]
2 HolFU,

i

Aol A 9] o

ek

Local optimization and control Enterprise-wide optimization X X
| l | Enterprise-wide
analytics,

Data buffering, Al and ML, and
filtering, long-term data
a processing, and
2l application logic
(including Al and

eocecompurivg  analytics)

Local hi-speed data collection Critical data and insights for archives

324 9X|(Edge) ¥ S2HRE - 2Z W AlE{Z20| =

2% 9=Z(bandwidth), A7 A&, of
71X (latency) e 22 229 1T 2 OT Holg F715}
(synchronization)7} 58 o Z&| Aol QFARFQ] ¢ IT A|AF
o2 S 4 ik 19 hg A7) AARIE OT 2 1T Hlofe]
Lof et 5ot AEXRJET} Hu R ERP ®= PLMa} 22 IT

A 2glo] Zekeof thet A4 HlolE ARE AT Bart Yl

Yk

IR b ] Ak uAY SE, oY Alol e ntet &

2P Y Yokogawa+= ol Ee]Alo] Al ‘I}E} 3 Al (three—tier) 1]

Hebg A

o A WA AE2 “Bdge Gateway =2, A4t A%

FER HolBE ket Mdshe vl &
OT Z2EE A¢S A3 o] 2ZES]
9} Yokogawa 2] e~RT3 StEgofof| A Alag3l

o T IR AZE 712 ASY BE 715 AlFohs A Yol W
o, YEH, #lo| 2 H¥H(payload transformations) ¥ 712 &
1T dlols 2/d2tet @7 FHLlet OT T2 EZo] tigt 92

Al-gsh= “Light Edge” AUt

o A HiA ASE B A WA 9 F WA AlS AH|2 ol ]
el A effZe Aol AB(AL 9 D), olEg Al 24, &

T, 25 29 2 S 94 Ayl 5 W&

A 29S AFskE “Comprehensive Edge” iUt} Yokogawa

@A “CI Edge™ehe 2] AnEo] Aehg 2FE5olal §l

o 3 Y 85T AAolA A sk amnimo ¥
Yokogawa®] Z2H¢-E EFHFNA Al Fsh= HlH .2 9 oju]7] &
A4 44 849} Cl(Collaborative Information) A/ H <] 4144 8.4
2 Ak}

o Alx]9] “2|F Aef H|H (end state vision)" A Hlo]E](AA, &
g2 HolH 59 HAPE HlolE(HH 2, o]w] A, 1t 5)°] 4
A& AP oA ot BARY] Six|7t SHE A7 S
FE Atolofla] 130 AE RE TR 249 HolH(OT %
IDE Ajstar A4 & sFUrh. o]=3t HlolH
= Agoh= Al fiEgAoldS A o 3= 7]%% 7VE/2mt

A z

o

o
rr_1

lo rr

0.

vE 202 T A
E ZJa, 53 974 29, 23 fEAo]
Ao ie Bl LA Aze 71HE AFste] 1Ao] A1 4
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&7 (industrial autonomy)= AASH= o] 2t A5 o t7bd 4= 91
T= ghych B4 WAl (distributed machine learning: DML)
= A8shd Al S SeheEet A It dgstA| it
= o] AvtE A0 Mz dHttYs 7HssHA gt

#i2: 229 ALHAAS)

A2] AHl= dlo|HE oftt o]4Fe] mefoldl glofE AlE (&
mau|A T X nFu)A) B Microsoft Azure, Amazon Web
Services(AWS) E1= Google Cloud Provider(GCP)et 22 HE2] &
SR E EE Oulsh= ‘SR E"RE FAFU T Yokogawar
S FolA] g S, ol S FaA J 2t A

D A

Y-AWS 9 Y-Azuret= 2§ ARSAL A Alg-== ‘b el
S AnEo] HH|AT0] AR EZ Yokogawaoll A Het Ha] B
o= Azure B AWS HE2] kLo ZFeb9E/Qxe} Ay
paye)
=%

IUth 0|5 558 SeheL QlmefoA metolyl Fehetetal
Ste 7397 syt 2t FEAY] A9 tlolH Fd(data
sovereignty), @A 2H(localization) 2 ©|o]E A=(data residency)
of et @2 7 FA 7 29| alig g2k FZHfootprint)
of w2t ohEU ) Yokogawat 135t QIAE ALY Azure B AWS
T 2Xu|A(on—premises) Q1EefO] 1A FEQE QIAHA
(instances)oll A H1 A1 AU AE AU Hole= 17 ek
Tofl JARE o Ee A0l AL S oo mMEE Skt e
stojHet Zehe L it 2 gyt 5}01531‘: 9 meu

T Aol et vz e RE Sl B 75 AY
SEAL A L5kA] & 4 Qg Th Aol whet C}Eﬂ] APy

Zd3: gAe SAZ(PAAS)

Oxg ZPE2 Fapo ol 9o A E fxg o] uls
flolg gy o] A2 &A1 T W tAE AH]
2 S 7HEtekL ol E(elE a]ﬂ]o]x%) 7o) 2 2o W P

o] HRE A9 7|l W= el GgAQl Ao R &
A& FESHL FHLES ARgSto] oA AFS 4 = A
| 7% AR ARIAE Al gshe AYUTh o] EHES T
APIE Foll oflZ2|7o]Ad b Hlel & 7|8t 7159 3-/E X
Yt ZF0 HIHE A A2 cfEAo| A} &34 AT
gt A HlES Adto g7 Fol= AYYTh
EHEO] 4717 9 A Y=l AdAA (connectivity), T&

(flow), & (convergence) @ 53 (gravity)2 99| <=41E 7}55t

Al FUTHH5). 91727 (connectivity)2 ThRt o &2] 7oA} A]
2 do] ZSiRo] Attt gA HAsHA AAHE=AE SA ok Bt
9, S5 (flow)}e RiFA o AZH ofEeAoldo] BE QIEH o]
A5 Bl AEE g fgelA west=AE ey 59
(convergence)-> THFRt H|oB AAE ThE ofjE2]|7 ool AMS
& o= 788 PR 53 A% 2 AAlstke AR s U,

H(gravity)> 925 A|AFo] o W o FgAlo]dat Au|AE
o AEAR EolEe] 7HAE F7ohe TE YyTh



20LE A Z(Smart Manufacturing) S 913+ Yokogawa Z2H-E o}7|El ]

Ability to attract other ngngot;g?;zgg::: '
applications and ) i,
data sources to the 60 :,r;fd‘; lfJ:reLL: ef([))l;/mat ﬁ

ecosystem applications ‘ Innovation and
transformation
Data analytlcs
Ability to securely O—<  Avility of connected —LLO A and
connect to a wide systems to securely Data curation Data Utilization
J/ and integration

variety of data Q and seamlessly )
sources (OT, IT, D(_O exchange data using Agile Er?;ilement
enterprise, etc.) . standard interfaces N

4. Gravity 3. Convergence

1. Connectivity 2. Flow ovel and different data + Novel algorithms = Innovative value
Ta5 B2E A7o) sty 2i%) clolE] 4 B2 4 23

Yokogawa®] t2]& &4l ZHAE-L MoT ofEeAlol A& 2 o] ZHE-L2 5709 #lojol(LHTOIA 3-158 3-57)=
ke loT 2HE2 Hol tAd ofE&a]Aolde] A4 2HEHS = E], Zt glojols EREC] F5E NS AN AT
Zolnz A4 DX ZPE o2 ZAMYHYUL) SaaS AF YA F e 9o Eet AHAS Uehluth 35 AEA(T™-TY

A9] 9122 Zetst o o] ZeiE L (platform tooling) = o

3-DellE Hlolefoll thet Bt AM|AE AlEshe AfolH Het 511D

T=% Yokogawa ol E=]| Al ] Ao ATt AR 4 glow ZE <l ] AuAZE ERHE U T 250 Flo]olahe of7[ElA = Hlo]E
Aeld 7152 Yokogawa A Y ofgt ARES 4= QU T 2F AL elo] 0 dARI vlofE F/3H™ 7] 3-2), HlolH ol
|A7F A Aote AL E0E A ofd ERAEA S48 g ?HE](J_EWQ] 3-3), 7V 734t vlolE 28 Ate] ool ofid e
== ofEAlAdYTE. o= AX 243 k-(hidden enabler) 2 (analytics) 2 FAE t|ol€] Z-§(TH79] 3-4)o| mjggYct.
Jyeh EHE] A= A (entry)"ﬂ/ﬂ SE(exi7h2] 9] A 4 047101]t fZeAel o] ZAFNA AFote AHAE ARESHE
F71¢] wk2t dlojel & weshz dole S4 o9 A E w21 EA2A APICIRET79] 3-5% ZPEYTh o] del+= 1779 vet
tlolEE FHoR AE 4919 &5 9 T2AA, Z HlolE &4 AFUh
SHdata enablement: A|A®] 0 2 glo]E] 7} 7)), Elo]H o4 QlellAf dgstar 1 7o) A E 5709 AH|A #le]of(layer) 7
(data curation: o]27] 253t vloE & W 2% 2 74) E ©lo] 742 o A oA 2pA5] A o
E] &-8(data utilization: YA], 5 = A flo|€E AHEste] &
A& F3otal MLo] JXPJES E2)S SR Ao, 3-13% Aulx
HA10] AH AU THTHO) ). ID 2 A e, Ato]H Het Th AH| A= o7 1E3EH
= Al A ZA5] Aot AA Y 55 AR A LE fhyTh
(a) ID ¥ A3t K o] =] (Identity and authorization management)
E0E 2laso] tigh ke AAAE 7HE6HA sk AREAE T
], Y3 Hof, &&= ARQl-L(single sign—on) ¥ 7]E} AREA} E=
A A 9T o] FAF-L E T 1A o] ARGol= 959 ID
Te] Aladlo] AF 4= dFUT
( 3.1 )
\ 3-5 APIs for Yokogawa Applications ) a @ Ofshoeu'r'z:;a
3-4 D maicsamd | @l viustzaton anac y il I
. % E Service
33 o2 | B o
: = iz et e
Data viv _ =\ _ 8 5 o3 IT Data
3-2 Enablement @ Data Ingestion (‘_@/ Data Preparation L 5 ) K=} J L % </>)') (Secure)
\_ _J

23217 Yokogawa 22RE EHE
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A0LE A2 (Smart Manufacturing) 5 18t Yokogawa ZH-$-E o] A

(b) AR Hete](Information security management)= 1 e
7F& 517 ol APIERRE ofy e} g 52l tlo]E 2} AR To]
B[S Zasto] 1 7] Hutel] 27 dlo]H E<k(data security),

&5 3Hencryption) 2 AlESH(segmentation)& EFTE

3-2 Hlo]¥] &A3} AH]A(Data enablement services)

o] AH|AE ofg] 240 Hlo|ElE FHFOR 7hA T 7|2 A

Q1 ] AH|A(12F glolE] Fa)g sdoke bl S8 FUch 55

& AR A7F ey o)

() g8 53 (Data ingestion): ©]& g+ AH]Ao = o] AA0T
9T )0 A ZHEO R HlolEE 7t A4 7150] X
Y. dlolEE HAAITHE7]Sh B 48 A(Hl57|5h 5
theket gA o= AlAEe] gL diolE f3olle ZaA|
2 olofe], &=, A1, 5t 2 7HA (objects) 7t EFHH U L. 7]
ofl= TloT oA 4] #e] 9 25 (on-boarding)-& $I5F
715 = EH Ut DX SRE (22 HoT Z}E Hlw) 2
24 dlolg& AlA HlolHE Hol th2 T2AA RS 235}
Sl=g

(b) gllo]= &H](Data preparation): ©] 7]-5= AH8-0HH 47
ElE ZAE 9 of 27019 th2 FlojofofA] ALg-3t
P o2 ekt 4 QI g ks ol ool ueEl dlojelE A

+
v

3-3 dlo]¥] F&°o]4 AH]A(Data curation services)
ol2]gh k= ol o Ee Aol Aol A ALSHA TlolEE AAL
| 5 e FAOR o HlolHE 14, A9, A, S L HE
St dl Ege] gtk ol j9loll= dlole HEAE(data
context)E A 9I5h= |l e}t HlEtH| o] e (metadata)7F 25 I
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Betomm uA o] HlZYA ARE ARG FAY] DX &
Aol Guta o 2 (HTEA] 82 2) 2L lzaofA
X Zzolgt= 7|E 7]& EE(foundational technology blocks)’
< 7|Hko 2 sh= v =Y A 2]9|(business wisdom)7} WA ket
ol Zg]A ol do] Pt DX ZiE-2 Hlo|H e, darajE A
A AABE Aol AWARE 7HsFE BF A4 B3(a collection

of common reusable services)' & Al&3HTE Yokogawa: 5% &

DEE Agoto] AV S FHL Fal vhpet ohBelo]
A8 EY $TAL PYTORA ) FE T2ALE Sl

a4 E
I ke 4= Q)5 DX&E AdE HRUA 7ol §24
(effectiveness), &4 (efficiency), 24 S optimization), 24 Z%F
9] & A(organization—wide collaboration) ¥ 4t} 284 (industrial
autonomy)- Fet Mzo] meHUT,
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