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Iﬂiﬂmiﬁgﬂ%ﬂ%ﬂiﬂa Asian Productivity Organisation (APO) wiiefiazdsasuliiinig
Uszgndldinaluladegisfivszavisnm warlinadnéfinssmmnnusdoinisvesusznouns lag
gnereunszfulunnaadnliiuinaulagaainnssy 4.0 Inglanizgsia SMEs Lilefiay
FuindeunazonszdugsiamuuiaLLATygRakasdnuuisnAludasUssimalagiiueanis
Wandnam eg1slsinunisidhfsgnamnssy 4.0 vesfuszneunisgsia SMEs fansiidediialy
Sosweaiuny wmaluladfiviuadfe wazvinanuiamiudleluiigndesisafunagnives
gnannssu 4.0 datunsfiagylifusznaunmsfinnuidilaiegramnssy 4.0 malasanisde
sgaiufeiugusuiuliussneunsléiFeuslues Augnlumavdsudeyauuvonbealidy
wUUAITa mMafiususndeys madessessuuidideiu Fsagidunismafiugiuniadig
gnavnssy 4.0 fannsadiduesidilanmsldiedesdenazmaluladliiheuasivngay
Tassmsiifinisdansussgudwjoanslaeiiinguszasdidielfloniaaundn APO #if
anualadhatasfiefiostsduiutuindoussia SMEs Wsluganaiunssy 4.0 sisildding
duaSuludiresmaiaunlviinisasening danuasieassd dauannse waglin1sienagns
Tumsduiugsalng lassmsiidaduandasssasiinisdiiunisesisreifionfiofiagdols
%0 APO ansnsathanadildluuszgndldldasdunsdidunstuindeudigenamnssu 4.0
12 flenv/esdanuiildnnianssusngg niouuannnudafiuniosndiognsUssiduiiamnsatn
Usultluesdnsvideussmalng (aunsaduunaavindeussszydeinensussens) leun
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1) Dr. Koh Niak Wu: Founder & Director of Cosmiqo International Pte. Ltd., Singapore
2) Dr. Ananth Seshan: Managing Director of 5G Group, Canada
3) Ms. Irene Boey: Consulting Director of Integral Solutions (Asia) Pte. Ltd., Singapore
4) Dr. Jan Chia-Ming: Engineering of Metal Industries Research & Development Centre,
ROC
Tneidelumsusseeiiinaula il
1) Introduction to Industry 4.0 & Why Industry 4.0 is important Fafiusiduiivaula
ol
walulafludagiuiinmsdsunvasedurnia lnslawizningnamnssud
nduseaiunaluladineg dhundaglunisnds anednaufsdagiugluuunisndnlu
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4.0) Wnefinnunuiedn n1sdnunaluladfdvanazdumesidnunldlunisudndudd
annsondndudildvanraneniuanudeinisianizefusiaaudazsne Wuniswdn
ApIesdnsarunsadearsiueaniodedoyaszninaduld Feazsinlvnisndndl
UsrAvBnmifiusnndulpgldussnutiosas uldqunsai-iaTesdnasag ffauusiug,
wntu Geifindnduliiingaavnssy 4.0 fe Bumedidn uazselulueuian
wieluladflazfiunumddnysessuugnavinisuie usud, lot, Big Data Wag Al §3ag

fdmmelunmsiinusyansnmlunisndauasmslinseideyaieiilgnisdnduls

4" Industrial Revolution

(2" Information Revolution)
Early 21* Century~

34 Industrial

Revolution

an Industrial (1% Information

4 Revolution)
Revolution Late 20% Century
19~20% Century

Artificial Intelligence

Information Technology.

1st Industrial
Revolution
18" Century Electrical
Energy-based
Mass Production

Computer and
Internet-based
Knowledge

Steam-based
Machines

ASHAUIWINNALAT UL [susiness PRODUCTIVITY|[65% OF KIDS TODAY
[ | o w v @ v a 1S BOOSTED THROUGH WILL DO JOBS THAT HAVEN'T
Wudnd A lun suandulAAN | erricient use oF pata By || BEEN INVERTED YET

mswasunlasunganamnssy - i}i}i

40 1@M51au Snviednludos g' ;
Wawninensuywdlvdanug

ST im
v P INTERNET OPENNESS [) \\ JOBS & SKILLS
ANUEIUITANA1ULNALULAE

GLOBAL a TRUST

anunsalssendldimaluladle 1:"{;""?3”0*[\‘ A
ag1aLnuITdn wazAdsings - _INTERNET USERS
Usegnald loT ieiiunadng | = 5 o -

I a Yo a & a o I @ m “n LA
yaAwdlviiugsiavsendn dous P AND /S
a Ao a ) & a a CONNECTED DEVICES 80% SHOP
Lﬂumuﬁi@ﬂiﬂtﬂuqiﬂﬂﬁia IN OECD HOMES BY 2022 ONLINE

AR LN enBUAUBIMD
AMUABINTTVRIgNANTIINSIRBuLUatlUmumnalulagMiinty wazsdelulusuanay

aa v o

LmaaﬂmaqLﬂﬁwﬁﬂamwammﬂmsﬁa;&aﬁm6] WinUsEavEamnsuas 1Anaulnid

a o

Aedestumaluladadiolmiuasnuduiiiludlagiuazmiely dumesidnazidu
insesiiensidensieidndnyiian LazgULuUssNITINIaNsRuvensdudneldaosay
nangluilunuvesulal

TumsBusunsilasundaslugamannnssy 4.0 msazdeasuain Anwiany
ilulsvesdeiiazinnisufuuse wasUssiiunineinsuaganuanunsoidlutagou
Mndusudunaaesuiuldaedesilalaniietenaifeus way Usuugdlassaing
fugrusledi shnmsiiuteyaiiotuiesmesideyadainiiisadetunain gnén
LAENSEUIUMINNGIAD uddsdamimeluladuazuenmdinduiimnzaunldnusely

2) Industry 4.0 Ecosystem Business Transformations and Empowerment of Next

Generation Workers in SMEs siiuseiiuiiunanlasi]

nswasunvaimisgsialinansifussuuiiaanisndndaasoy (Smart
Manufacturing Ecosystem) Fudufingdonihnmsivasuntas 3 31 Uszneudae
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e annszulunswuulala (Silos) Wasudunszuliunisiiausudu
(Collaboration) naanviislgAnAT
®  91NNTTUILUY Reactive waswdunisinaulanuu Proactive

o  ynfufidmaeauims (Enterprise) wagn1suan (Plant) 9gvinauneniiy
LﬂasuL‘Uuﬂﬂiim‘[ﬂiaamawuﬁwﬂumsmwLuumu*‘ua&maaamummsﬂu

End user _
OEM ﬁ) P uy
Supplier | A Enterprise Plant

2. Reactive to Proactive

1. Silos to Collaboration

3. Functional (Horizontal) Integration
of Enterprise and Plant Operations

91n3ULUUMSANTIUULUULANTs AR FeazdelfiAinaany
vannvanglsiidusunilsduidioniu Wunnduguuudlnifiynmbeauitisrdesas fes
Ufghmalensuariumdumsufoaiduniafeoatu ansdade nswdn nns
yuds uarn1sirgesdnet Wudu deazdeliAnnszurunisniagsAanuuing

UsEnauniey Co-creation, Mass Customization k@ Servitization

s

Unified View
of the Entire
Manufacturing
Value Chain

Connected Ecpsystem

D

@
g
D

Tnevhluasdnsvuelugiiindgmamnssy 4.0 axvinsausaunssiueu
yosilimsdansuazilanisudadvhofiu Ssnefsnsduiuaulullsnsdnnisuasile
mindnazsesimsuyideyatuegnasaauuivalngd (Real time) n3alnalAeli
wnfian 1y Mndeyamdsdeivdsunidudeyanisdmdn uiuvdeuludutouanis
Famsremsndn wazidsududoyanisndn vieanununistigednundesn udu
wuesnwdanensal wasdunistigssnudedasiu Jusiu

1599U8REINNTIY 3

Tngluarldusenududiu 4"4 Colla
, DA L S e ) v :(:r-lsgill Engineers ¥

Ing wadlolssumanila
wWaguguwuunisudalidu L N Tt P i

o a ~ ! & 1T/software/Mfg./
SEUUDIRTYY NUUTELANT S Hardwareig Bata
v o ¥ L. o rmram— |
AD9v1191°9 (Repetitive) 9% ) s’}f' Rovied gy ] ]
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°

gniiunslaeiedesing dunuiduduazdesdndulanuuiieq Tasmseyunu uie
sndulasuulifinuaguiase (Objective Inference) WU N13A5I9E0Y MUUTENDY
Fudruunaszian awgndniunisisuyudiaziaiesingdnluifuiogunsalfdsa
druruiisniurzdosindulanieldninaliuiuey (Subjective Inference) 19w N3
snaulalaglddyrnanamieussaunsal azgnnsevilaguyed
L‘ﬁ@ﬂ’liﬁ’]L‘aumiﬁmﬂﬂgﬁugﬂLL‘U‘Uﬁﬁ]:ﬁﬁ@IﬁLﬁﬂgﬂLL‘UU‘UEJN’mUi%LﬂVIIMN'5]
PLIN TELLAUYDINMITBENULUUHAN AUTUAENIZUIUNT ATOONKUUNTZUILNTTHAR
wuulminaynsniuaunsEUILNSHAR MseenuuUMsUIMsiduda nswauiuas
msiudunsmsliuimsiiiude mamunsuuuuiediouresnmsnszuiunisudn ns
Wanuwamesulunsiiesgiileviiligndnldsuanudusa uaznsiamunlaseaiis
flugunuustniosviensussiviinaluladsieioy Tnoguuuuaulng fosfedy
thiefosnsaruaansafiioadesiu Al Vision System, Robotics uag IoT

P
L] 61

i1l

3) Digitalization for SMEs @siusgihuinunaulasail
® Digitization Ae Msulasdygraaineurdenluilundva (du n1sulas
Foyadunavia) Ineldszuuneuiimes

q

® Digitalization o nsgvuMslunsiiwaluladfdva dwansgnusenis
ALiugsia
® Digital Transformation #e Msldmaluladadvialneinsasienssuiunis
TmiliiusyavdamuazUssaninainntu
e Data fie feyaiu fuan WieguamiiddlallaTimsdnnsleag
® Information Ao deyafiinisdans yinsdelifidiomangautuiate
qﬁﬁaﬁuﬂ
e Knowledge Ao msfiarmiarudlaludeyangnedngs Tasundnisléun
fadoyamaniinosenduUssaunsallunismdeyauaznisussgnedld
® Insight e msvdadeyasumuviedoyaiilsifertemnsvinliliuunannie
sl Tnedoyaddnmaiazdilugnadiladeineg wiethlugnaingsialn
Lwiﬁ"’qﬁﬁ"’dﬁy'uﬁi’ﬂL*fluﬁ]3G’fmﬁﬂaqwﬂumﬂmaﬁagﬂﬁgﬂéfan
Vheiign evhlidnlafannudesnmsvesgndled sududesdinsifusius
Foyaindusngg Wildundign uazdeadudoyaiidodiold
4) Aroadmap and integration steps Feiluszdiuihaularsd
msdgenannssy 4.0 9199zuiaduye 4 Yrsdszneusie
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® Beginners @1X130ANAMEABNNIABSLALIINSITONAD
® Conservatives Tayainnudaauuazlusda
® Fashionistas dAuaENTalUNTNEINTA

® Digital Masters Ianuamsalunsusuimuazanansnisouimeniies

Computerization & Connectivity Visibility & Transparency Predictive Power Adaptability & Self-learning

CORPORATE STRUCTURE

Course of action  People & Change  Technology Operational processes

BEGINNERS CONSERVATIVES FASHIONISTAS DiGiTaL MASTERS

Maturity Level

Tutagdu lssugeamnssulaednlngazeglusedu Beginners ds31du

o

aa v '

aeinsusudsunsyuiunsildivmaluladfdvia wu seuurueud, oT, Al uag
Big Data tUusiu iieazldunsziulugdgnamnssu 4.0

FASHIONISTAS DIGITAL MASTERS
@ Telecom
How far essential Travel and . N O
processes have hospitality Ol o
been digitized and 7N
how much use is @ High Technology
made of digital .Reta\\ , Banking

technologies such

25 robotics ® pharmaceuticals ~ ® Consumer

> Y Packaged Goods

internet of things, ®Insurance
artificial

intelligence, big
data analytics etc.

®Manufacturing | @ Utilities

THE “WHAT” - Digital Intensity

BEGINNER CONSERVATIVES

THE “HOW” - Transformation Management

How well the transformation is being managed to drive benefits,
including key aspects such as the manufacturer’s smart factory
vision, governance, and the digital competencies of its workforce.

%umau’lumﬁﬂ%’uﬂgm%aLU?{suLLﬂaaﬂasﬁmsmflﬂizLﬁuﬁm€] soluil

o rewszAniunisuiuuserls dududesdnumainsinveddaseasnegsia
fiou uaimuaiaagsiaeylsiesialudulnuidnduagdesfuugnou

o shmsAnwinszuaunsdiiemdam LLaEM’lﬁg%‘ﬂ’lﬁ/ﬂﬂ’liﬂﬁy’WIﬁu

o wgomUFulsinszuunsIiilu Zero Operation Gsvangaanuin vivli
aunsalinuldiedign lidndudesdgiefamunsaldswls

e anFenldisnisuuutdieuenurdnely (Outside-in) lagnisie1dade
MeuanuTaNtunsIuay wdusuladunelulvaenndesiutiauen

5) Unleashing the power of Data Fafiusziduiiunandassi

Business Analytics igadastunmsldmaluladansaumantelunsinses

Foyadmsunsauiugsio Feamnsoudsmsiesevioonidu 3 Ussian Téud
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Type of Analytics

Prescriptive

Predictive

Descriptive

® Descriptive {Wunslinszideyanuuiiugiuian lnsaveSureininesls
Julurrnaiiniun wazenvazamisaesuiglainviluiuiniu degratu s1991u
a3Up199 HaIASIEVIVNeEdia Dashboard %5a3¥uU Business Intelligence: Bl

Descriptive Analytics e “What has happened?”

Dashbpard

Business =
Intelligence Visu@

OLAP

® Predictive {unsiaseideyafidudoutu lngaznensaldsiiaziintu
s

TuauannMIlnswnteyalusiinfiginalianivaiivselunanaadineans vse
a1v9gldivaiinduas 1wy Neural Network, Clustering %38 Rule Induction +Uusiu

Predictive Analytics
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e Prescriptive lumsinsgideyaiidutouiian nszannsalviduugi
yoaudeniidl uarszynafiazifinturesudasniadon Sniadianunsauiudeuna
m'ﬁLﬂiwﬁlﬁmﬂﬁ%’agmﬁmmﬁu o139zldmatianan Big Data %39 Data Mining

nsviuwilosdieya (Data Mining) Aenszuaumsiinszviiudeyadumnniiie
Fumgtuuuuar anuduiusiideuaglugndoyatiu nisiunilesdoyaansaily
Uszgndlatununainvangyseinn uazanunsatsndiglumsdedulald laenisi
willoseyasvudaoandu 2 Uuuu leun

Passive Analysis Vs Active Analysis

PASSIVE ACTIVE

User must pick queries/reports Artificial Intelligence and data mining
techniques — discovers automatically

Many times does not bring valuable Discover insights via automated
insights analysis process

“Hit & Miss” method referred as Suggest the analysis path to user
Passive OLAP

For quick retrieval & indexing of data | Support multidimensional data (data
specified by user query combing)

Solely depends on human hypothesis | Discovers hypothesis automatically
and conclusion with supporting evidence

® Passive Data Mining foslduywdidudinsizi endaegrau n1svia
31891 MIasuteya n1sdvdudeyasingudeya n1sinszvinieada sy wie
usinseafaszuy Business Intelligence ﬁé‘]’maeﬂuﬂq’uﬁ ndnn1svihaulaeiiluves
Passive Data Mining t313gf0vinNsseudade ngunael wiededssymnulidniay
Wiefazliszuutiomanuduiusvidemneuiidesns

® Active Data Mining ﬁ]ﬂ?’ljl,wﬂiuiaﬁﬂiyimﬂixa‘iﬂi (Artificial Intelligence:
Al sngelunsAumanuduiusuaz JULUUveseyal uUan TR 1y n133nngues
Foyafifidnwazadneiu MsBeunaznseasugUuuuvieuwiliimestoya 1Judu lag
el ududorszyilade ngunmst el ssuufanansomanuduius
visorneuiifioanisle

foyaiifoganninturinseiiiomsuuuuanuduiusvesdoya aanduis
aunsmimadnsaldanunagvsinzanitons liiAnnausylomireasdnsld
oni0g1aty MnansananIsainLdeIn1svegnAle fawnsaiiudnsing
Snwgrugnanotlild vieanunsnvienandamifimnzasliiugniaulalunaii
Mdsainis 1usiu

6) APO Demonstration Project on Application of Smart Technologies @ SmallCo

Automotive Pvt. Ltd. Sailussiiufithaulassil

gnfegnlasamsfimdadiniiuns fwssgndliinaluladidomdiuszuunis
wan uaziauennAnduiuldlunsuimstansiiulsauuvimisiiAtestu
RaMNITUI0BURTRIUsEIMABUAY LaliTngussasalunsusuusausenaunie an
N3gaynmIevesdan ATINEOUAMAINNISHARLUUISEALNY ATI9E0UHANER NEANTN
wazaundosltouiteguuubealng anszoznauazailidislunistigednw i
Uszdnsamlumsdaduls wavilneusuyeainslunisldgunsnidaaseslunszuiunis
wan Insuonndiaduiifautuazdseneuludessuusing Idun szuunsaaaouns
AR SEUURRMINANABINTTIAN SEUURRMINNTEVNEYRITan STUURARINANAIN
WA ST UUYIETUNITINUNUNTHER
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OVERALL TRANSFORMATION PLAN P

OEE AVAILABILITY THROUGHPUT UTILIZATION

CP/ CPK
ENTERPRISE LAYER

Production Monitoring Material Requi rement (Quality and Material Loss| Prod uction Scheduler

System (PMS) Tracking system MRTS) Tracking System {QMLTS) Assistant System (PSAS)
- Dashboard - Dashboard - Mobile Application - Constraint Based
- Start Stop Sensing - Supplier Portal - Instrument Integration Scheduling Algorithm
- Noof Parts being - Material Avail ability - Batch Size, Accepted, - Calendar Based
Produced (Throughput) from Supplier Rejected Counts Production Plan Per
- No of Accepts and -Material Availability - Control Plan Machine and per
Rejects Calendar Maintenance Operator
- OEE - Excalation Alerts - Quality rate assignment of
- Alerts - stock Maintenance - Machine Part mapping f= Machines
- Short Interval Control - Cp / Cpk Calculation
- Utlization
- Downtime Reason

#

In-house
Production

Vendor Supplier

7) Challenges & Opportunities for SMEs when utilizing Data Failsuidudiunalad

o muvihmislunisvingiia SMEs vesszmadsdlufiRsadeatudade
Fereludl 1. funulunisusznougsia Uszneudae A1dne Ay nskousasnnsg
AIUANTBIsEUI NMTudetu 2. fls Feasduegfuiladedaioludl dedriaves
wdsdeya mstfiniaeiiefiudeya anudesnisusegilanazainuiiioznszdunisiin
3573 SMEs

o unAnlunsigsia SMEs Tudsdluimaindunuiigeazinlugnisdida
yo3suUszanm dadu azdosnloniaminnifiagiinisneusuegiaien analus
Fanaeulumsldusslovinnnmdeya waznsiifenszuiunisldadaadns
wazaudilastedings SwauuaRniitmedsanudnmaidanansauilalamile
mensld Al & Data Analytics 3ndeyanana1iannsaasuladn nsvigsia SMEs &4
Lildsuuselovtdannuuadalugg Tunsmdoya Juilvnsdumbifinuefiaziiin
Uunagnsvmeaudoys

o  nsld Al anunsaviurailsvesuszneunislalunanenindiu

Increase market penetration

Reduce

o nsvhauiiiieadesiu Al & Big Data dauﬁ%ﬁluﬁwqiﬁﬂ SMEs &@11130
Tiuselonild 91nnsAnwmuinnaia CRISP-DM Sinndumafindusudiug #ldly
N15IATIETaYR (Analytics) Asviwmilesdeya (Data Mining) wagdoyania
Anernans (Data Science Projects)
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Data
Preparation

Data
Understanding

Business
Understanding

Selection

Cleaning

Initial Data Collection

Determine = S
Business Objectives Data Description
. . Data Quality Construction
Situation Assessmen Verification Entegration
Exploratory Analysis Formatting
ey e Efc..... Transformation
Etc....

Data Mining Goal
8) Good practices from Singapore @siusiaununaulasail
Iiauediegravasmsldimalulagiiiodinuinisdnnisgssuiidiuings
e Sentosa lulseinadsalus Tnenisiivdoyanisidiunveslwuisninduses
#1199 Yayanis¥en uazdeyanisilionsie Wifi wiiideyailiuniinsizikas neinsal

USunaulasunaglulduinislundagaiuveanie
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9) Policy Programs assisting digitization of SMEs Failsududinalad

® 5379 SMEs ludsdlusinnuddglunisnanduasugiabiasgiule 910
N13d152aNUITINTINITINY 70% 3MNN15UTENOUTINT SMEs Lagn1sUsenau
5319 SMEs TudeAlus 180,000 wiisdenal GDP veauseinaungs 50%

o GaflusTinsdads SMEs Centers 481 SPRING Singapore Hnns¥1enu
$fuesdnsnsddn 5 wis agliuinisifsatunsudmsiiduugdimianisdu
Hawdn NiMeInsyAaaInn1suInIsidniada a 9aLieq (oneto-one  business
diagnosis and advisory services) NM53ABUTHTIUUANT warlusaiiviuaiiodmiu
nsvhgania TneunuImYes SMEs Centers wanslifagusialuil

z“.ﬂm Business Capability Group Ba.'“‘
visory Diagnosis Workshops Upgrading
Services Projects
Marketing,
1tal Tools such as 55, L .
Dedicated 7Ws and Needs Pm:":::::‘w = sa:ﬁ:;'m! Y
Advisory Analysis R rce
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o FwAlusaniunisniu roadmaps Lileflazujugnanvnssuurisounnan
(Industry Transformation Maps) Tu 23 NAYAFINNTIUINN 6 ﬂEjiJ Wieizadng
WHUITALILAZ NTWYTUN19g3RY Sauden1sasiegndulu 4 d1u Ae nandn Muuay
Vinwe wINNTIU NSAALEINATINY

MANUFACTURING BUILT TRADE
ENVIRONMENT & CONNECTIVITY

ESSENTIAL MODERN

DOMESTIC SERVICES SERVICES LIFESTYLE

o FFTUSEll SME Digital Tech Hub ileusnaslidiusnwmiadiu
walulagfidnea 1y M5ATIzdeya (Data Analytics) AuUaeasielumalulad
(Cybersecurity) aonadasfuuluisiiusznaludl 2017 Aazatfuayuligsia SMEs
luglusunsumdnealagaranisitagielinisyseneugsialinisldinalulagfdnea
afunnuansanssruuRdnealiiduuds Weewldtdmiulunaasusienines

e n3ld Smart Industry Readiness Index 3g¢aeliidnlafansaiiugsia
ludamamnssu 4.0 P inhanmegiavesseme o vuzduinduedidlaie
agldnaunumsdiiunsuivussudloiudunldluouen Fdunisussiduasil 16
shumsdiuanslilugusuans

The 16 Dimensions of Assessment

Smart Industry Readiness Index

Process Technology
SunG . Product 5 w o
Supply Chain | | ifecycle Y u Read

Organization
Ta!fant

Structure &
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