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Industrie 4.0 OSMC

Industry 4.0 is signalling a change in the traditional manufacturing landscape. Also known as the
Fourth Industrial Revolution, Industry 4.0 encompasses three technological trends driving this

transformation: connectivity, intelligence and flexible automation.

Industry 4.0 converges IT (Information Technology) and OT (Operational Technology), to create a

cyber-physical environment.

© Industry 40.7 Real-World Example.of Digital Manufacturing in Action - AuFG S


https://amfg.ai/2019/03/28/industry-4-0-7-real-world-examples-of-digital-manufacturing-in-action/

Cyber Physical System and 14.0 Tech @ SMC
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The Gap from Awareness to Implementation

4+ % of Manufacturers

Awareness Implementation

| Thailand 14.0 Index
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Oearn evaluate orchitect Oelivery

Source : SIRI - The Prioritization Matrix
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Step 2: Evaluation
Industry 4.0 Maturity Index




Industrie 4.0 Maturity Index Key Benefits and Concepts
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01 To help companies start, scale and sustain
their transformation initiatives

What is Industry 4 0 and the tangible benefits
that it can yield for my company?

What is the Industry 4.0 maturity level
of my organisation and manufacturing

facility?

__ 02 Key considerations in the
A development of the Index:

\\'“, i o Comprehensive to cover the key
elements of Industry 4.0

Balance between technical ngour &

practical usability

How can my company improve in a
targeted and step-wise fashion?

Relevant to all companies, regardless
of industry, size, profile, and Industry 4.0

—
I Credit : Tuv Sud matunty
o




Industry 4.0 Readiness / Maturity Models
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Table 3. List of Industry 4.0 Readiness Models.

No. Model Name Year Academia/Industry Academic Reference/Industry Developer
1 Industry 4.0 Readiness Evaluation for Manufacturing Enterprises 2018 Academia [20]
2 Industry 4.0 Maturity Model 2018 Academia [32]
3 Future Readiness Level (FRLY/Industry 4.0 Future Readiness 2018 Academia [11]
4 E-Business Industry 4.0 Readiness Model 2018 Academia [33]
5 Benchmarking Readiness 4.0 2018 Industry Fraunhofer Institute for Systems and Innovation
6 SMEs Maturity Model Assessment of IR4.0 Digital Transformation 2018 Academia [34]
7 Readiness for Industry 4 0 2018 Academia [35]
8 S5CM Assessment for Industry 4.0 2018 Academia [36]
9 Industry 4.0 Business Model Innovations Tool 2018 Academia [37]
10 Industry 4.0 Maturity Model 2018 Industry PricewaterhouseCoopers
11 Manufacturing Companies Industry 4.0 Adoption Model 2018 Academia [38]
12 BMS Smart Industry Research Roadmap (Behavioral, Management, Social Sciences)- SIRM 2018 Academia University of Twente
13 ACATECH Industrie 4.0 Maturity Index 2017 Industry Acatech Academy
14 Enterprise 4.0 Assessment 2017 Academia [39]
15 Industry 4.0 Maturity Model- SPICE (Suft\‘vari? Process Improvement and Capability 2017 Acidais [19]
dEtermination)
16 Industry 4.0 Readiness Model for Tool Management 2017 Academia [5]
17 Three Stages Maturity Model in SME's towards Industry 4.0 2016 Academia [15]
18 Design Business Modelling for Industry 4.0 2016 Academia [40]
19 SIMMI 4.0-System Integration Maturity Model Industry 4.0 2016 Academia [41]
20 Industry 4.0 Introduction Strategy 2016 Industry Merz Consulting
21 Roadmap Industry 4.0 2016 Academia [42] )
2 Assessment Model for Organizationalll{'kd:}ption pf Industry 4.0 Based on Multi-criteria 2016 Ao At University of Warwick
Decision Techniques
23 Industry 4.0 Maturity Model 2016 Academia [16]
24 Reference Architecture Model for the Industry 4.0 (RAMI4.0) 2015 Academia [43]
25 Industry 4.0 Hindering Factors Model 2015 Industry PricewaterhouseCoopers
26 IMPULS—Industrie 4.0 Readiness 2015 Industry Verband Deutscher B&asmf“' und Anlagenbau
27 Industry 4.0 Barometer 2014 Industry MHP Porsche Company
28 Roland Berger Industry 4.0 Readiness Index 2014 Industry Ronald Berger Consulting
29 Fraunhofer Industrie 4.0 Layer Model 2013 Industry PricewaterhouseCoopers
30 Industry 4.0 Readiness Model for Manufacturing 2006 Academia [44]

Source: Hizam-Hanafiah, M.; Ahmed Soomro, M.; Liza Abdullah N.; Industry 4.0 Readiness Models: A Systematic Literature Review of Model Dimensions; MDPI (2020)
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OPENING CEREMONY | 5 WORLD
International Collaboration of Smart mdu-.uyauames«. lndex (SIRI) with WEF Industry Partners ‘ E C G) N O M l C EDB
FORUM singa
N
Partners:

McKinsey
SIEMENS & Company

20 Oct 2020
Smart Industry Readiness Index to be Deployed Globally as SIRI Insight Report 2022
International Standard for Industry 4.0 Transformation 2%~ - 600 Isvu
Press Refease: hitpiow )y QuKpSOBXGY —— e - 30 UJs:lnA

- 150 Assessors



aslidiaaaaiHnssu 4.0 Dlurargus:ina Us:inalneganvidsaulnoudn SIRI Soalus

nlasuniseausudn WEF tMiduunasgiuanna

m Economic Development Board (EDB) wauun Smart Industry Readiness Index (SIRI) i3 8
S| naapore b6 ua:Us:1Gudosriviua 16 Havo ldsunisus:matuviu World Economic Forum (WEF) U
g p 2020 tfidusnasgiuaina &HSU Industry 4.0 Transformation

Smart Industry Readiness Index (SIRI)
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NSTDA-EDB-Tuv Sud Collaboration

nl al
EDB =g SRSV ¢,

MoU

Promotion of Industrial Transformation
though Industry 4.0 Adaption in
Thailand and Beyond
Under

§ARIPOLIS Development

Between

>

TUV SUD (Thailand)
Limited (TUV SUD)

.
National Science and Technology
Development Agency (NSTDA)

10 Oct 2019 : Dec 2019 : Nov “19 - Oct ‘20 :
LOI with EDB on SIRI pilot MoU with Tuv Sud Assessment of 20 pilot companies.
assessment in Thailand.
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* Not an audit
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© . Workforce
. Learning

J 6 Dimensions
J 17 Sub Dimensions
J 6 Bands of Readiness

Automation Network

Integration

Human

Capital . : -
Band 6 Company-wide Easy change Forecastable and Ootimisation
: automation and duplicate adaptable system P =
e/ . Iindustry 4.0
! Integrated
yio—mcuy & PI'T:fuﬂ?r:" el Secured Network FIECATOn Plaf”“g‘n“ and
Organization automation enabled system : = 1
implementation
Real-time )
B 4 | Sh
Automation line el oation Analytical system aring
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T e T
IT System & .
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External automation communication system procedure e
Integration ﬁ
Internal ; - Stand-alone : Individual-
Band 1 ; i
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Automation Hierarchy based on ISA-95
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https://www.ee.co.za/article/smoothing-interoperability-is smart-factories
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Cyber Physical System and 14.0 Tech @
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The Gap from Awareness to Implementation

4+ % of Manufacturers

Awareness Implementation

| Thailand 14.0 Index

DTI/DLMA

Oearn evaluate orchitect Oelivery

Source : SIRI - The Prioritization Matrix
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Step 2: Evaluation
Industry 4.0 Maturity Index &
Characteristics of High Banding
Factory
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Automation Hierarchy based on ISA-95 @ SMC
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https://www.ee.co.za/article/smoothing-interoperability-issues-smart-factories.html
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Labour NIzUIUNIINARRANIEUINNsATuayunisanluladussuudnluiR vieliszuunsnlulif/onluls
oriented UBHAIN 20% VBINTEUIUNITHANNINNA

Partial NYzUIUNSHAMTUS T UL R LUTR/onluiiRuINn1T 20% walutAy 80%

automation | nszurunisativayunisuanlulaidussuudnluds

ATLUIUNITNERNINNIT 80% LUUTZUUTAIUITR

Automation .
line N3TUIUNTAUUAYUNITHAININAD 80% tTusTUUSHLULR
Flexible n3zUIUNIINAnTUsZUUSRIUdRNINNI1 80% lnaidussuuiisessunIsNanwuy Mass
automation  customization NIFUIUNITATUAYUNITHENLINNI 80% tTUsEUUSHLLIIR

Company-wide  N3EUIUNSHAALAZNIEUIUNSETUALUNMSHANTIY [Teuloswayasiuiy Platforms vasszuusnluil
automation JLAUDIANT wazszuusmludfves Facility silmindulassiedaases (Autonomous Networks)

)



JuasuMISWaQ @ SMC

a member of EECIi ARIPDLIS

A &

sauudusulanau

dnldduaiswiu
WwNlauwaan angwiuadgoil
® @® ®

) §D vonwsodr| —>

https://www.paperone.co.th e
dlgwiu
QC AULAUMDENY o ' daagvoil

W3asAnudu naailagy Noallasv

ANSIeS NN I_ nmswgmﬁa (‘Mmsmﬂ)l _ a nszuaum%‘i’mﬁal

RERIERD
ﬁ wunuuly ﬁ wUnoulg t 1 15 Robot
Iy B s forklift ‘ o Bl sn forklift USSNS:QY
uoumunns s @
gnsvmumsw\uNun?mwul - Quﬂ’i‘iﬂns"m'ml - n"““ﬂ‘i’m“m‘mﬂ I

wUnuutgsa
forklift @@

.

QC ndov CCTV
* (SJ>vd@duanunu=Bull

WnduBuane I

https:/farww flaticon.com



ot I————S—S———_—_———

Section 1 : HMBﬂHﬂA”&ﬂ”tﬂﬂiﬂiaﬂm“ﬂuﬂ1ﬂﬂﬁ‘iﬂﬁﬂ (Production)

ADNUEIWEU ; H'I"I"r'!"i"ﬁ..l‘ll'ﬂilﬂ SALEBUANTTHIITUYDIAUMSHER ﬁ‘iﬂmﬁiﬂiﬂﬂ'ﬂuﬁﬂ'ﬂ‘fﬂm15ﬂ ff L H'ﬁ]ﬂﬂ"l'ﬂ'ﬂ‘ﬂ‘l& H-‘i‘lﬂﬂ"l‘il’-l"l!lﬂﬂﬁ HI0MININTSHAR Lﬁ'ﬂﬂ‘u

ASEUIUNTISHARYDIVITUAD HARNTEATE

" a - ] LT o ar L | -tl
1. ﬂfltlﬂiﬁﬂ’]‘ﬂ'l'ﬂ'ﬁﬂ.ﬂﬁi’iﬂﬂ'l‘iﬁﬂﬁ“ﬂﬂﬁi’l"mﬂﬂﬂHMEHﬁﬂﬂUﬁﬁLﬂﬂﬂIﬂHﬂﬂﬂi‘!ﬂ (Production Automation) n

= 1 ] - e o . - kB L
* ATEUIUNTTHAR AD nIsUIuMsuasTunsuiiansulssUresinaAuu WIP (Work in Process) sullunBniinsiduaanie (Finished Goods)

. n'ssmum'sﬂuu Eﬁ.l'l.lﬂ"l"il‘-l a6 fia nsruTunsuasduRaundnsiie 70y WﬂﬂU,"’WIF‘:"HE ﬁﬂm%ﬂuﬂﬂ'ﬂ'lﬂ LLﬂ'.[IJﬂx‘lNHT.FI HRATINUNTS LLUTTIL"'ELU TEMWLD I ".IF]['I AU/WIR/

HaRAuAD Hﬂﬁﬂ T8 19U NTEUTUNTATID AEUANATN NSEUIUN "I"i‘tf’l-.lﬂ'lﬂfﬂﬂﬂ"iﬂ NSEUIUNTARDETN NFBN UNEUITY lﬂ'i..l id

® o -
vunaun 1 : Jonwaenla *

) Teiwineu

Band 1

Production Process

) Mssuufsnluiii minowamunuadasdns Band 2/ 3

) Tissuudaluia

Band 4

Funeuii 2: Aewiuduase * Support Process

| Tewinau

Band 1

) Tdssuuiiednludd wiinawaiuameiasding Band 2/ 3

) Tessvudalusia

Band 4

« founduy

[+ aan

E vuiin

- dalu

LIS

l



-

* Production Network — 9158417
ﬂ’J’]ﬂJﬁ’lﬂJ'ﬁﬂIﬂﬂ’]'ﬁﬂ@ﬂ'ﬁLLaﬂLUa‘c’Ju“UﬁlﬂJa
ﬁu‘WJ’]\‘iLﬂﬁa\‘i’ﬂﬂﬁ/@Uﬂim/LﬂiaﬂﬂJE}/IﬂﬁﬂﬁlﬂEJ
miﬁuﬂﬁumumﬁmLﬂmmaaﬂumﬁwam
AR U




Production Network @ S M C

a member of EECi ARIPOLIS

o
v

L 4

Stand-alone gUNIA LATBIINT LAZITUUABNNINADST L UNTTUIUNTNANTYDIBIANT U LaLaNADNY

sl d machines Iﬂﬁﬂ?ﬂ‘a

9UNI0U LATBIANT LATITTUUABNNILABS LUNTTUIUNITHAR UVDIDIANSLYBUADNY

Machine-network . . . .
communication W 1as3918na1IUNALlLlagN1SARaswazlUsIaRaanalnane

sang 3 | Machine-Machine aUNIal 1A38ITNT WaZsTUUABNIIAETTUNTZUIUNITNER VB383ANT ausavinausaniulanu
an o . o o o v v ¥
communication ¥ suyvumalulaguazlusianaanisdeansivainuans (80% &eansriula)
6 ! 6 6
- _

gUNIA LATBIINT LAZITUUABNNIMDTIUNTZUIUNIINGR VDI9IANTANLITOVINY
CENCIGI Secured Network b o w Y - 5 o >
52Ul LLazﬁz‘uummmmuﬂQUaamﬂammmaaﬂa

Easy change d11159 configure LNTIWIUUNIA LATBITNT LALILUUABUTIILABIIUNTEUIUNIS
Band 6 _ v ¥ .
and duplicate nanlalaeay (Scalable)

)




mMsdvnuddualuaIgNIsSHan @ SNMC

a member of EECIi ARIPDLIS

&

sauudvsuldanau N/A 1 wuinvuid
X / @E sa forklift N/A
SCADA

dnliduanewiudnladwaa N/A
nus'iz!nszﬂ'mmuﬁn i N/A

ﬂamﬂﬁanvlﬁ' I N/A wUnouts
G —_— " @E s forklift N/A
(E-)‘ :

argwiuanasoid N/A —.-&-.- gouHunns:aws N/A
———es
QC ndav CCTV N/A
“as>dasuanunu=sull

ﬂ AszUIUNSIUSsUNSzANY I N/A

'fi T wUnuuig
! ! Bl sn forklift N/A
;N/A

a wultugulane
aewiudaudsolid N/A nnszuaun'ﬁﬁ'\uNunsmﬂu HN/A
ﬂ ASTUIUANSRANLED I CERIERD

JEENELN SRERIELM) af o
ANSISUNUED k
nrn'iw;)mﬁa (Tasadd) ’




0% |
b \RIPOLIS

—_—
Section 1 : AMANYME uazmalulagitlalugienisuan (Production)

ANAUATNTU ¢ H'i'l“-"l"E’FU‘T.IEIllE! SIAZIEUANTIINTTLYDIAUN I SHAR ﬂ‘!i]t‘ﬂﬁiuiHHWM"IM"IIHI‘IHH'I"EHHH 1 Hﬂﬁf‘l"l'ﬂ‘ﬂ-&'ﬁl NQ'EI"I"I‘SH"IE!HHH WIDIAININITHAR l'f]unu

ASLUIUNTIHARTDIVTUAD HERANTEATE

2. nsi¥ausisdsnudoyaluaienisuaa (Production Network) !

'll“ﬁﬂ““ 2% EI'IEIH'IHH'I!.HHQ .
“Lifi* msdauradwiutoua Band 1
(@ i matiausisdainidoua
™) dniian 1 Romildanmadesinsiveisn  Band 2
@ “Lidrin" inTasdnanninTasomaiuls

' dodldwineudiededona Band 3

| desinuteyalaonluiifud “Lifi” Cyber Security Band 4

) dewiudeyalédaludfug “8” cyber security Band 5




Navnuwiud Fiia id e A niazfny

2 I\
® Smart Production — N3150d1NSEUIUNT LU

nslseloninndeyanildaniedesdng
gunsal/nseatlelunszuiunmsndnuay
nszUIUMIATiuayUNSWaR iethluiiy
UseENBNINY8IN1sALHUGINT




Dimension Sub Dimension @
Smart Operation Smart Production eecs

ARIPOLIS

o
v

Analog oriented [ tUNIEUIUNSHAR lullgunsauiilyszuu OT w3e IT g

lunszuiunskan dsguu OT %3 IT ulun15vinau unduseuuwuy pre-program

Pre-programable ;
LN

system

TunszurunIsHan fszuu OT wag 1T wluni1svineu Iasdussuuniainuaiunsalunisnsiasu
Notifiable system

mmﬁmﬂﬂammmLﬁauﬁﬁ’uﬁmaﬂm

TunsguiunIsNEs Uszuu OT way IT Tuluni1svinau 1ngssuvuauIsafnsIUANNRAUNRLALADY

Analytical system - - o - - 7
LATEINIDT U 3R ‘EJI'B{’H,‘I/‘IGLi VBIAITIUN aUnNa 191

(%4

Precaution s¥UU OT Wag IT dauaunsnlunisnanIsaan1iennansiinduiu gunsu 1ATeddns was
enabled system  syUUABNNILADST NWlUNTZUINISHNAR LARINUT NBUNALLARAINULESE

Forecastable and  3¥UU OT Uag IT au1snilasdeavsiasainn1saan1isiinasaziiaulaaimun lageide

adaptable system  Machine Learning sunsanunsasndulausuiudounnsifinesuntesslaies

https://www.eetimes.eu/%EF%BB%BFjumping-into-industry-4-0-with- : . . .
predictive-maintenance-solutions/ E:E)pj)z.c/t/blog.b|smart.com/en/how—to—approach—a—machme—learmng— https://www.b g \




A WaLSatuNSasdIdduaviaund

SMC

a member of EECI

a
x5

L 4

snuudvsudanau N/A

danlbduangwiutdniauwaa N/A

wunuuls
s forklift

N/A

ﬂussqnszw\uaquﬁn l N/A

wunvULG

G Uanidonlsl ' N/A

aewiuandsold N/A

I?QC ndov CCTV
&

asdvasuanuau:Sull
viuidusuiang | N/A

N/A

s forklift

(g guthHUunns:01u N/A
Aszununstldssunszan | N/A

wuUnuuls

sn forklift N/A

n NSLUIUNNSVINLLNUASEANYY I N/A

(0! [ ATy - = — =
Aaa3s9 Q llO\)lC.lE)UlUD.lﬂng(.:leOUﬂCl
lasTuaovdgyHUNLASDY

>

A
angwiuanasviy N/A
:‘g’; uSotﬁamdatﬁomqﬁoUnﬁ
lagTudvagKUNLASDY
g
a ASTUNUANSANLED
sl

~ wodbuaiiaHqRaund NadLde0
lagludavagHULASDY

A uSmﬁaumﬁmﬁmnqﬂoUnﬁ
lagldovagHINLASDY

aswonids (Tdasad) |

A uSmﬁauu‘jalﬁquﬂQUnﬁ
lagludavogHUNLASDY

Aseauuiingo

)

naalldsw
llOOlODUlUDlﬂOlHONOUﬂO
IOUIUOD\)DUHU'I[FISD\)




= -

Section 1 : auanwazuazinalulagnlyluaienisudn (Production)
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Automation Hierarchy based on ISA-95 @ SMC

a member of EECi ARIPOLIS

o
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IT (information technology)
SNMP. HTTP, SOAP. XML

OT (operanon techn

*’H()F i"ﬂ |
PROFIBUS

SCADA l Plc \ « EtherNeV1P

Facility
Machine / Sensors

https://www.ee.co.za/article/smoothing-interoperability-issues-smart-factories.html
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a member of EECi ARIPOLIS

Facility Automation @ S M C
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L 4
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Facility Automation @ S M C

a member of EECIi ARIPDLIS

&

s ‘ szuudssn
0

., - ) ) a findonsastannaglulainisuan lasdawiasndiTiwinenu
vinnusnulusunsuiiesy wazlgniinnuluasitaianisvinau

drRanulasnny
= sxuudtmiindss szuuloiin (Stream)
o vinnusnulusunsuiiady wazlawinnulumsitlelansvinau Cl o e TG B U

Avue Set Point

sruulsasad (Pneumatic)

vinaulgsaluddemuiisay vazlgwiinanulumsidatamsinau

|
O
’,

LY
L _J

SLUULLAIAIN 20N
—

TBwitnanulunsiteatlansvinau

sruUlWiAN o '\’_

H

>

STUUAULNAY

fisruussRauAiutamitusaluidiioiAnmasln

A%

Twiinanulunmsitata




3%
u

4, ﬂ'l‘iﬁ'iﬂ'IH‘I'.Iﬂﬂ‘iﬁﬂﬂﬂﬂﬁTﬂHﬂIﬂﬁm'ﬁuﬂﬂﬁﬂﬁﬂ (Facility Automation) n

szuu L (Electrical) *
@ Tdwinewnuaumiumin

() Tdssvuanlulin

s¥UULAYAI4 (Lighting) *

O Tiwinewsusuntusdn Band 1

@ Tdszuudnluii
() “higwnse” vewsawivassallaesuls. Band 2 / Band 3
(@ “annsa” visawiuasisanlinaduld

) “lignse* Yuwdeudndvaunsalldlaeine Band 4

| “anunsa” UsuwAsuiudsgunselldTasdne Band 5

& Goundu Bean | O tuin - #alu




Navnuwiud Fiia id e A niazfny

* Facility Network — fi915a091A218@13150
1um3??iaaml,aﬂLﬂ?alau%’auuaiwdwqﬂﬂiai/
ASe9dns/sruuReuiames Aassineilaly
mzmums@LLaamuﬁ/mmﬁ/ﬁ?ﬁﬂqﬂa%q 7
Aerdostumsdifiugsiavesesdns
walulaglunguilivy szuunsdnnis HVAC,
SYUUUIUBINA, SEUUALAAIINURRANE
81A15 SrUUasIsaUlnA @ T Anudew)
SYUULASETe wazsruudamsinge (Dudy

(U )




a member of EECi ARIPOLIS
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Facility Network ©SMC
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Facility Network

O SMC

a member of EECIi ARIPDLIS
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a member of EECi ARIPOLIS

Smart Facility @ SMCOC
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Smart Facility

O SMC

a member of EECIi ARIPDLIS
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szuuans1sadlan (Facility) @ SNMC

a member of EECi ARIPOLIS

o
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® Facility Automation : m13Jusnludii — szuvasisyulaanmuadussuudnlud wasaiusavinanusuiu
[

* Facility Network : nMsiausiadainutaya — ssuvansisydlnaynssuvanunsadeansnulawuulaiivedndin
Ineonlugif way Network & Cyber Security

® Smart Facility : ssuvans1sayUlnannszuuanansa Monitor feasaznensadladngunsallussuuiivuiliuay
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a member of EECi ARIPOLIS
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i © SMC

a member of EECi ARIPOLIS

‘|' | %

E < *
]
= AL AL
L] Workstation Building Management
g System
z : 2] "¢ "
=, ADEIITIUU
hetwerT switch
S
> ! Controller Controller
=] ¥
= NVR _ |aeres
= : Bridge
5 F] -
< , -
IoT_&atEway
T : Ref:
| - ! ; 1 | | dos Santos, Daniel & Dagrada, Mario &
- = “ @ Costante, Elisa. (2019). Leveraging
o ﬂ 4 Operational Technology and the Internet
i (o am] - . .
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a member of EECi ARIPOLIS

L 4

v

Predictive Maintenance Architecture

Pr‘eciicnve/Root/,
FaC|I|ty Cause Analysis noﬁ

hoard
Central Data Store Dashboards

With Sensors
I OO -O0-0-0O-
Temperature
sensor At
Data | D(Lq Alerts
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a member of EECi ARIPOLIS

o
v

o
v

IT (information technology) Enterprise

SNMP, HTTP, SOAP, XML

OT (operation techn
* Modbus

* PROFINET

* PROFIBUS

SCADA l Plc \ « EtherNeV1P

Machine / Sensors

https://www.ee.co.za/article/smoothing-interoperability-issues-smart-factories.html
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a member of EECi ARIPOLIS

Enterprise Automation @ S M C
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L 4
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ERP - Enterprise Automation

D SMC

a member of EECIi ARIPDLIS
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Enterprise Network @ S M C

a member of EECi ARIPOLIS
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L 4
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ERP - Enterprise Network

D SMC

a member of EECIi ARIPDLIS
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Dimension Sub Dimension ﬁl
Smart Operation Smart Enterprise eECi ARIPOLIS
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FTUUUINI5AANISNSNEINSaANS (ERP) @ SNMC

a member of EECi ARIPOLIS

L 4

v

® Enterprise Automation : A13tJUSH IR — whunyNuRUNTTeNARISRNIENITIEY N1TEITaLATENINLAUN
Dululnedaluli® wasnsusuasunssuiunsyinwihlalagdes
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L 4
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Applications
Servers
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Davenport, T.: “ Putting the enterprise into the enterprise system”, Harvard Business Review, 76 (4) (1998) 121-132 )
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a member of EECi ARIPOLIS

o
v

L 4

Layer 4~5
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Layer 3.5

NCA-4210
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Firewall

LEC-3231

Layer 0~2
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Automation Hierarchy based on ISA-95 @ SMC

a member of EECi ARIPOLIS

o
v

IT (information technology)
SNMP. HTTP, SOAP. XML

' | Internal
s | Integration
+ PROFIBUS

SCADA l Plc \ .t '."!'l""f'."'\“)

Machine / Sensors

https://www.ee.co.za/article/smoothing-interoperability-issues-smart-factories.html
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a member of EECi ARIPOLIS

Internal Integration ©SMC

N Individual- galudinsimuenszuiunis/Asniseysannisniglussansesnstmay llalieufuRnu iunsvia
oriented NOFTINYEAIUTLIVIYLANITYAAS

el 1N1SNMUANTEUIUNIT/ABNINBYIUINITNETUDIANTNTALIY KAENTEUIUNTT/ABNITAINAIANTUNT
procedure Tneniinau Tnendinislyasesensegunsanuusuden wu fax, email, files (.doc, .pdf, jpes, tiff 1lu

M) UV EJSLUﬂWﬁVT’]Q’mLLagLLaﬂLU%EJU?J@%AJ@?SWJNNWEJ/LLNUﬂ LAY SEIINAIAUTULUBIANT

nsrUIuMsazsrUUNglueeans stdunstuguuuundna wagsugnysanssemeanutunely

Sharin < ’ v T |
° 89ANT (FoaN5vealagdnluliAuINNIN 20%) (Dedicate Software 80%)

Integrated NSrUIUNTHaETEUUNEtURIANS gnysannsnyieusiuiulauuudnlud® wnnisiduguauisaiu
planning and o ¥ o W 4 v & o '
implementation  E9AwmBIDIdBNnNUey (Foasvayalavdnlusiiuinnan 80%)

NSrUIUNTHaTIEUUNEIURIANS gnyusannsyieusiuiulasuuseuudansey ludnwaeniinig
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Dimension: IT System & Data Transaction @ S MC

‘Sub Dimension: Internal Integration = member of EECI ARIPOLIS

a
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2w wlo Hadduves MES dhufl 1 ms | daudl 2 nsguaunsviiey madulugsfa (Business Process) doufl 3 naieulodeyasenitessuy
* (MES @2 ssuudfjidmslunizuiumskda Positioning 1o meluudsnilnis dmunlfedndaunioli (nsondeyadauifluns diidaud 1 den <17
w8d MES ﬁ'ua:ag‘ﬁanmurm’wmru ERP U Shop floor ns endeuaduifluns diidud 1 den i1
sinirdnskarringiln arbaniens MES B Solsdade nms iumnes gy aulums | 4.5, dedoya | 6. Imshanideyaluszvy

(production order) 11910 ERP 1ausamatdalussdy LUl | 2 msvnedesdle office | 3. 1dTusunsumfe | nsenfioya | Teedalui@ | edrwdedlossoufisannsali

wloadng fhufu FUamivisdiudou wlads order dtugy | 1 | 8 [ Awueld | Halu W Excel, Word e | szuuilatnefn | dhswu | sedesdns | duusihiiteuSuusie
shop floor waukanmuzvaawdasdnsuuy Real-Time Tmau 1dnssamwandagluns tawenalums w38 Wsunsu | nazuoumsifiednavinzay
fluanu anfluauniold MES (Optimized)

dler@naivvzdwadnivaamsrdandululd ErP)

nMsiukaesusIndeyan1snen

(Production Data Collection and acquisition)

N1SAMUAMSIINTSHER

(Production Scheduling)

TSI MUHUUSMISIAN TSNS N NSNISHAR (Machine,

Material, Man) (Production Resource management)

nsaeunaulfuowansiug

(Product traceability and cenealogy)

MSUIMISAUNIWSHAR

g (Quality management)

I nte rna l sEUUAAS e UsE AviEnnlun1suan (OEE)
1
® (Performance analysis)
Integration

ASUIMTIAMISIUEENUI

(Maintenance manasement)
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10. nsivaulusuaniUasutayassinenssuiunsuan (Production) LAZASSUIUANTUIUISUASSIANS (Enterprise) .

(Internal Integration)

= FS - . 1 A
N1sNULagIIUTIMYayganT1sHan (Production Data Collection and Acquisition) *
@ “Laidi» mif'hHunﬂﬂrauwm'iﬁwwﬁﬂummpu

| S s muANSSUIUM I UILTuLa Y

NN3ATHLARTTI9N15HAR (Production Planning and Scheduling) *
) “laiii? psdvuanssuunsiuiunnsg Band 1
(@ “ii" msimusnssrumaiauitumes
() Mndsadioluniu officewdanszas Band 2

@ lalusunsusTossuuianns 1y SCADA, MES

@ Tiwiinaudstoua Band 3
- - msdssitudayalulUinedn T Band 4 / Band 5
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member of EECi ARIPOLIS
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© SMC

a member of EECi ARIPOLIS

L 4

IT dOmain Enterprise

resource
planning
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Field level

Industrial
devices

https://www.ericsson.com/en/reports-and-papers/ericsson-technology-review/articles/boosting-smart-manufacturing-with-sg-wireless-connectivity
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Automation Hierarchy based on ISA-95 @ SMC

a member of EECi ARIPOLIS

o
v

External
1 Integration

l ' IT (information technology)

SNMP, HTTP, SOAP, XML

OT (operation technole
* Modbus

* PROFINET

* PROFIBUS

SCADA / PLC \ « EtherNetIP

Machine / Sensors

https://www.ee.co.za/article/smoothing-interoperability-is smart-factories.html
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External Integration @ S M C

\ Individual-
oriented

Formal
procedure

a member of EECi ARIPOLIS

Falulafmuanszuiunis/Asnislunisysannisivesansiumidlagunmulisgatnay

1N13AMUANTEUIUNT/ATNSENRYTNNITAUBIANT lNIalgaUnIU kagnseUIN/ATNITAINaT?
Avdunslesyana Ineniinislyasediensogunsaiuvaundsainiglunisvinnu

Sharing

Integrated
planning and
implementation

Optimisation

%)

N3¥UIUNT/ABNSEeYINNISAvaAnsiunalggumuaiiunsiuwuuadiandeunaiulaaens
AnaanavalggunIu (Nsdeansaiulnyeunar1y platform)

nszuIunskazszullumsgaunugnysannshinausindulasuudaludflagin1sunsnuos
YannUe19din (Nseansatulvarnuveyadnluds)

P

nsruaunskazszutlumdgaunugnusanmshinnuswiulaludnevaeninsieseiveya
Tussuusenamalilad (actively) wagdinnsaniiunis/andulaviseenlneseuudadunaannnis
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External Integration @ S M C

a member of EECIi ARIPDLIS
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11. msveulusuaniUavutayassiitedan uas anAn (Suppliers & Customers)
{External Integration)

ﬂ’]ﬂﬁﬂ’iﬁﬂ (Purchase) *

( _ “laigi» m'iﬁ‘munmsmumiﬁ"muﬁLﬂummg“m

@ o T ﬂﬁﬁwuﬁni'.mwm'iﬁwwﬁtﬁummgw
@ {#hn3asiionluitu Office win nisae

() Tlusunsuwdessuuanis 1 ERP, CRM

#ien1saann (Marketing) *

() Ll s wuanssutunmai e Band 1

(@ “i" nsnmuanszuumaisuimduengs

() landosfiadaluu officewionszane Band 2

@ lolusunsuvwIossuuanis 1y ERP, CRM

@ Tiviinsillaudayamdhssuy Band 3

[ | '[*Ewﬁna*méaim&a‘[ﬂuwﬁ'nmﬁmlmpurt LEEUU Ba nd 4

- | dedioyaleudnluldi Band 5
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member of EECi ARIPOLIS

szuumsLPausadeitutoyalusingldguniu @ SM C
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ANUTUNITAARBNUNUILUAEUBN

* Msuandsutayaiumbenunisusnidululnednluld




member of EECi ARIPOLIS

A1aE19NsIaUsadETUTaYa luasldaUnIu @) SM C

« Data of all stakeholders are kept secure and accessible
solely on a need-to-know basis
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/’ Market Analysis —N15NTEUIUNTLUNIS \
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184) YUIARAIR AVINENISaLUN1Te SN
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Dimension Sub Dimension @
Market & Customers Market Analysis eec

ARIPOLIS

o
v

Individual-
oriented

Tyusgaunisavaaninaulun1saAInnIsuaN ¥aEAUABINTSUBINGUUIMUNY

S finszuruntsndaaulunisiulaundaaunesnisvesnauvune undaudumatiafl conventional

procedure LY ?J@N“aﬁqf\‘iﬁﬂlﬁuiu’gﬂLLUU“UEJQﬂ’iSW]‘H (non-electronic format)

Automated ﬁ%‘%mﬂ%immewuauaﬁLﬁmsuaqﬁ’iJm’mmaqm'ﬁ/wqaﬂﬁmaqﬂamaﬂmmmma 1AyUAANNT
Y 1 1 ! v b
data collection feed in WLUUOR L USRALAZABLLDY

| fsguuniianuanunsatunisulaseyavasngugnadinune Wi Insisht Nddgdmsunig
Analytic y o € v o Y R p
sonkuukazimunaasdun tnglunalulagngu Al, Data/Big Data Analytics Wuaulunisiasien

fiauanunsasUasvayaiiu Insight NdAgdniunseeniuuwazimundnium nglymalulad

Py

Predictive - _ . v " ‘
nau Al, Big Data Analytics tdusulunsiinsize
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Section 4 : A15ATIZHAANALAZAISUSHIS MNISTINNAR AN
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AaA WiaddnnstheaenuuuLasiAIHARTUNA Wudu
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12. M5A51EHAAA (Market Analysis) * '

() i prsimuanseumsiivioyamseaaiiduness. Band 1
= o L3 I:J

@ “i” nsfmuanssuumsiiutoyamsaaafiduinasgiu
- “Lifi” in3esiio w30 wovdund ewemedelumsdivioss  Band 2

(@ “ii" in3oaiio w30 voriuf amemeaslunsifudoya

| dayammmamgnsusawlaswiney. Band 3

— () deyammmammgnsusulasdnluid Band 4
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Enterprise
Automation

Facility
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Product Life Cycle 0S

a member of EECi ARIPOLIS

o
v

L 4

i FaluinsiMuANSEUIUNITYUIRIEN5lUN19ANTS Product Life Cycle Nidaau wazluiipdl
oriented URURI

Formal 1N1TMRUATURDUNITVINNULEZNTEUIUNTITALHUNNTASY Nlalun159mnTs Product Life Cycle
procedure 287197ALIU waENIEUIN/ATNMIANNaNIATunsiaeninau lneninisluaseliavisegunsaiLy
Uauden W1v8lun1syinaey

NITUIUNTHATTEUUANGY Nlulun159mN1T Product Life Cycle 1 dnsiveulesvayanaannn
Band 4 Integrated data

Tupauluguiuudavia (@n1sly Tool 80% asnuveyadnlul@ 20%)

N3¥UIUN15R19Y Nluluni153mn1s Product Life Cycle i gaysanmshvinausiuiulanuy

Automated o om . o . ¥ o o o D
amiuum LLG]ﬂ’]iﬂ']ﬂ‘U@LL@‘U’]QEVJ‘LJEJQ@QG]E]ﬂEJWﬁEJWUﬂ\‘i’m@% (ﬁﬂNWU%@@Jﬂ@@@IM@M 80%)
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Dimension: Market & Customer

©

SMC

a member of EECIi ARIPOLIS

a
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:Sub Dimension: Product Life Cycle

Mansgument  Organization

alysis IT System &
& Data Transaction

Exiemal
\ Infegration
N Internal
N Integration

\

Product Life Cycle

ﬂans::mums

dauil 3 mydeulusdoyaseninssuy

dwdl 1 | dwil 2 nsrurunsiiiduadesturnsdia
m3ldau | wdndnel (Product Life Cycle) 1#illnsdwun (nsondoyaduifluns dildud 1 8en «i1")
Uedidanuniolai
fimsfvumnasgu anansodems 4,5. 30 6. im7danai
2. mainatoadle | 3. 1dlusunsy |uanBeudouafuwmn | wanwdeutous | doyaluszuvedn
i Office WalU wu | w¥osvuuil | Fuindudedlddouald | sewirawunlflne | soudessanfsannie
Lidd | @ | Awuald .
= Excel, Word wia |  afaeduin uidafaaldaulums daluld A Tidwuzinlums
= MWnseamndas | awieyaly | &waes format | mowibviadeuly | dedulasudumsld
Tunsddua | msdniluau wadatoua A luvoviduas | ashamunzax

(Y ¢

ASEUUNISEENWUUNAR NN

NSEUIUNTISEBALULNTEUIUNISHAR

NSEUIUNISDRNUUUAWNISHAR

ASEUIUNISAS FULUULAE NISYIRABINAR

ASEUIUNISARUERUNAY (Traceazbility)

= -~

NsEUIUNISTRNUISIMAINISYIY N1sdmnisoslva

]

a

nsruaumsiulsefuuf Suflmnaifiadiugesgnin

=
]

nsEUUNSIMNSEIBRE YANSHER (Disposal)
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13. ANSUSHISI905TIANARNM (Product Life Cycle) .

- o o _
ATTUIUNTIaNUUUNARNMTN (Product Design) *
@ i m*iﬁwuﬂn'isu'mm'niwwifl'lﬂumm_;ﬂu

() i msimuenssurumManaiiduen s

N32UIUATDANUUUNIZUIUNTTHAR (Production Process Design) *
() “lifi* madmuanssuunsiiasiiiuneseu Band 1
@ “i° mammusnszurumaiouiitunnsgu

() MinFesfiomluiu officewdanszany Band 2

@ 16lusunsuwiassuuianis 1ty CAD / CAM / CAE, System Simulation Program, CRM

@ Twiinarudad DUATEHTHNTEUIUNTUIHIT R ST IRRERAmA Ba n d 3

-  detioyalaednludi Band 4/ Band 5

n




A19819N15USNISANNT5INRTUIANANN N @ SNMC

a member of EECi ARIPOLIS
Start

Designs Documents BOMs Process

|

Requirements Service Manufacturing Supplier

o mw
© & & i3

Quality Sustainability Systems

Regulatory Value Chain Sustainable Product
Ap ps Compliance Collaboration Creation

Digital Twin Data Governance & Increase Efficien

Ecosystem Architecture Y

E»

o
v

L 4
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.

Production

Sustainability
Backbone

@
A S ma,

5=
@%a:;

Reuse & repair

=
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O
L
g
o
=
=
(a8




Navnuwiud Fiia id e A niazfny

-

* Top-down Managements — W315041AIY
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Dimension Sub Dimension 13 Z
Strategy & Organization Top-down Managements EECI ARIPOLIS

o
v

Informal NuImsiinsdeansuleuie Idediau lunmsenszausansagnanssy 4.0 nuraanantudu
Communication [§ 119015 kagIsn1snludinuumwny

Systematic NUSMstinseasuluune Adedinu Tunsenseaussansganannssy 4.0 aMusesnieiiy
Y Y 9

communication 7179015 (ﬁmsmawma@%UﬁﬂﬁuauiumiﬁamiamqL‘ﬂumqmi)

Outsource

, , HUSTTUAABUNNTENTEAUBIANS AL D AENTEIv N 1euanduraA iU I dunan
implementation ? ? ?

|f- Y o . - . s v v YA AN A e
. >e . HUSSTULARBUNSENSEAUBIANTLALEY lneoAendevian1euanduiesnusnw
implementation v v
industrial @U'%mﬁuLﬂﬁaumﬁaﬂﬁzﬁuaqmﬂmLaﬂmmmaaﬂ%’uL‘Uﬁwumumuiwaam%’umﬁamumﬁmﬁ
transformation WasULUAY LaTARUAUIRDLUllLLNSaNANITaIwaluladanalyy
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O SMC

a member of EECi ARIPOLIS

o
v

L 4

14. Top-down Managements - §USH1599ANSNNSZAU dAEr lauazausaussanaly wuanaubiinaunuulyuisduinaou
29Ansdananssu 4.0 luasAnsuasvituaseivdala

finsdearsuuu "luidumants Band 1
= = = = Sab o L
umsaaarsuuy "tdunianng” WIDNBUNUTUHSUNATDUTALIU Band Z
fimsdaviunu fvuadune ssesuailasinistaou uadsedssuinnisaniuns Band 3
@ fimsudnduuazduedoulimifiamsenszduvosaddng
Tnoldenudorvivanuaranwuwan Band 4

Taeldanudurvigonyaranwly - Band 5

@ Tesldaudsivineinuananisly uazawsaduiuwuulifuanaunssudsduvialnfidsdd Band 6

)
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e i4.0 Strategy —WAITUINITINUNULAY )
oﬁ’%ﬁumimuLLmuLﬁaiﬁUiﬁqLﬂmmmwzan
vospaAnslumsusufigenavingsu 4.0 901
MneFIndInsindduaudFnluduT
sududessimnduns n1saniuauiiimig
F1SUNNITUNIEAUANUNTDUUDIBIANT NS
WAILNTEUULAENALNAITUSISINNISANETY
93ANT NITUIUNITLAZNISANTUNTHN Tae
Flmderimivesesdnsiuasudunadngnig
ganalaegraulugusssy
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Dimension Sub Dimension @
Strategy & Organization i4.0 Strategy eECi ARIPOLIS

o
v

Band 1 Analog-oriented vLﬂJﬁLLNUQV]ﬁﬁ’]ﬁWﬂUﬂ’]’ﬁEJﬂ'ﬁ%ﬁumﬂﬂigquﬁ’mﬂﬁm 4.0

U NSAEA3UNIENITAUBIANTARNAMNTIU 4.0 TLTUMNUIZAUBIANIUIBNUITINT

Clear vision : s
goglunIAng

Band 4 Partial 1n13ANLHUN TN UUAURANITY 9879108 1 WU
deployment

Transformation  UN1SALHUNITAULNUUFURANTY LLLAN 9819UBY 50% VBN

1N159871890ULUANSAHEUNITAULRUUAURNTY B89NV hagdin1snuniu
Band 6 Reformation o A y - -
wazUSuilasuwnulumunainuasgsna (11NN 80% YBIWNUIIL)
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a member of EECi ARIPOLIS

o
v

O SMC

L 4

15. i4.0 Strategy - M52 19MHUKAZALHUNTS Wussalmaeueeaeans ganaimnssu 4.0 *

Tufiilmune snssduasAnsgonamnssu 4.0 ivaeu Band 1
fiunugnsAtans snssAuDIANsanaIngsu 4.0 szAvasAnsWautessnataslussdns Band 2
(@ fnsdmvirduivnulunisunssduasdnsdanaunssy 4.0
funuufiRnmsuddalildiGusniuven Band 3
dnSudrednaios 1lassms Band 4
A5 oua0d19tios 50% voalAsINsanun Band 5

@ d15audt0t19ios 80% voalasanmisviakue  Band 6
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K Inter-company Collaboration —W371557 \
NTLUIUNITYNUTINAURNUSHATAEUDNDYY
aeassmiielvussaideiiminas Tnguszasd
AU UNANITANEITIUIUNINWUIIANT
MNUTINAUBYNATATEINUSEV/D9ANT I
T Fa R L HEEE T TP R EHIE R ot
(Revolutionary Improvement) Lagiad
AN winnssuaneusndanuiodu
nalnvesesRnsiifauiuasTe Adess 9
4519A7UAN150BIB9ANS LUN15YNLTN
AuAalal filnruandald  wazdadunaln
fthelvesAnsnaeaisldgumuldidiusauly
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Dimension Sub Dimension |
Strategy & Organization Inter-company Collaboration eec!

Band1 | Independent [ Min1sEeans/msuustuveya dussansnieueniumsleguyniu

ARIPOLIS

o
v

Informal sharing [l n1380a15 waz/viseuusdurayaseningeans wuuludunianis

Flexible R&D finsvianusuiuszmesanstugueuunsinanusiuisluniswund@adu common
Band 4 . , s > b o A aq¥ 4 ww?
collaboration interests was0IANITATElRANTINLD (USUuidsunguisdsznisivelusiusienulaasnin)

N399I AUTZN9IANS IS N WL U LN USTATSINANIULATINITNAUI TNTS
CELCICE R&D partnership . y 4 . o .
commit resource LagsUANULESISINAUNIIUSE I EULAZEN I UaIUYRILASINIG

Business finsviusaniuszmnesansiudnyaziduiusiinssuaniugita awsadniiusuiusznig
Band 6 . a v dl %4 dl a é{ ¥ ¥ ' ' = ¥ = Y
partnership UsEniedan1sUgiiintuanisnunlaee1esanisd wazsiuileduuenmielasinisle

)




D SMC

a member of EECi ARIPOLIS

o
v

L 4

16. Inter-company Collaboration - n'1iﬁ*tq'm':h31ﬁuﬁuﬁs‘iﬁﬁm1Huanaﬂhqﬂ'?haﬂﬁﬁaﬁaTﬁuﬁﬁqﬁﬁ'ﬂﬁﬁﬁuaﬁﬁqﬂﬁsmﬁém
i
lifins&eans wisiludioya Aussdnsnisuen Band 1
finsdeans msutsiludoyaseuiiasdns wuulidunmenis Band 2
@ ANV IUSIUNUSENINDIANS
{ulassnsszezdu Band 3
Wulasenisszezen wu dwarewla wie iumou Band 4
finsiauiuiuludnuasiusinssuduiulassmaians Band 5

@ dnsviruswivludnuasiusinsdniiulasimsiadosealugsionsaasiheduiviusui Band 6
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Dimension
Human Capital

Sub Dimension

Workforce Learning eeC)

ARIPOLIS

o

Non-systematic

Formal manual

v

nsguanisiauntinnudulvesndhudunanis Tulissuy
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The Gap from Awareness to Implementation
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