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Your expectations of the program
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Definition 2

Digital is the convergence of multiple technology
innovations enabled by connectivity”

"Digital transformation is the organizational change through the use of digital
technologies and business models to improve performance”

- Global Center for Digital Business Transformation

informa



Gartner Hype Cycle fFor Emerging Technologies =

Digitalization

Connected Home
Deeplearning
Machine Learning

Autonomous Vehicles
Manotube Electronics

Cognitive Computing
Blockchain

ommercial UAYs (Drones)
Cognitive Expert Advisors

expectations
virtual Assistants
loT Platform

Smar Robots
Edge Computing
Augmented Data Discovery
| SmarntWorkspace
Conversational Userinterfaces
Brain-Computer Interface
Volumetric Displays
Quantum Computing
Digital Twin
Semverless Paas
5G
Human Augmentation

1
Meuromorphic Hardware
DeepReinforcement Learning

Enterprise Taxanomy
and Ontology
Management
Software-Defined
Security

Virtual Reality
Artificial General Intelligence
4D Printing

Augmented Reality

Smart Dust

Az of July 2017

Innovation Peak of Trough of Plateau of
Trigger Exgeﬂcf::ﬁiins Disillusionment Slope of Enlightenment Productivity
time v
Years to mainstream adoption: obsolete

Olessthan 2years ©Z2toSyears @ 5to10years A morethan 10years @ before plateau



DIGITAL TRANSFORMATION =

Digitalization




Digital Transformation & Digital Change

- Digital
Digit .
Ofta ange Transformation

Better version

of the past

New Business
models

\Vulnerable to
disruption

New values

Create

disruption

DON'T CHANGE.

Digitalization



Digitization & Digitalization 2

Digitalization

Digitization



Digitization & Digitalization 2

Digitalization

Digitization = Digital Change



Digitalization

Digitization & Digitalization

Digitization = Digital Change

Digitalization



Digitization & Digitalization —

Digitalization

Digitization = Digital Change

Digitalization = Digital Transformation



Digitization & Digitalization e

Digitalization

Digitization = Digital Change

Digitalization = Digital Transformation

Digitalization = Digitization + New Digital Business Models



Digitalization

Disruptors & Disrupted

Airbnb Alibaba Amazon .

Netflix Spotify Facebook
Blackberry Motorola
Expert360 RoboAdvisors Bitcoin
T Toys Rus W Debenhams




Strateqy, Technology & Culture

Culture Strategy

Embrace Change / Adaptive e
® (Clearly Defined Visic
Collaborative e Clearly Defined Vision

® Business Outcomes / Goals
STRATEGY ® Digital Strategy

e Decision Frameworks

Executive Buy-ine

Strong Digital Fluencye
Cross-functional Teams vs. Silose
Risk-Friendly e ® Optimized Governance

Continuously Measure & Improve ® e Big Change vs. Discrete Solutions

e Ability to Digitally Re-imagine

Technology Cloud ®
Capabilities &
Processes

APl-basede
Automation® TECHNOLOGY
Continuous Integration & Deliverye
Service Oriented Architecture @
Analytics ®
Sociale®

Mobile®

Digitalization



Culture

CULTURE EATS
STRATEGY FOR
BREAKFAST

Peter DRUCKER




Public Cloud

Big Data Global

National Private

A A A

Local. National, Regional &%=
Global Data

Local Big
Data pool

Local Big
Data pool

Digitalization




METRICS

Proposed by:
Professor Samir El-Masri

Information Classification: General



Digitalization

MINDSET

METRICS

EXECUTION TRANSFORMTION| REGULATIONS

INNOVATION CUSTOMER STRATEGY

9 9

Proposed by:
Professor Samir ElI-Masri

Information Classification: General



Roadmap of DT g

Digitalization




Roadmap 1-6 %

Digitalization
5- Activate Transformation
Readiness

4- Establish response
strategies #

3- Analyze
the market

2- Align leadership

1- Understand mindsets

Roadmap



Roadmap 6-10

10- Plan, execute
& manage
ransformation

process &
governance

8- Prepare &
present
business cases

/- Prepare &
%, Prioritize digital
Use case

6- Innovate
strategically

Digitalization



Case studies in Biomedical Engineering =

Digitalization

Case 1

Case 2

Case 3




Workshop: Current state, Potentials &2

Digitalization

Strategy

Readiness

2 IEET |nnovation

“s¢ - Management & Governance

Data & Technologies




Data Com O I exi tg Digita.liz.ation

o) el"nur il ﬂaac&ﬂ ﬂ m q
kearruthers wun_chater
‘\‘?whe;h(pistgb?g b{ﬁ;ﬁ%efl 23 '\s‘-u‘anos;ep-f‘m@ﬂobb .(;?wb.rd/ mfx %;m!’.d. @/2’..;./"& mr"(‘ D ch :;%,’mm. "g%m .

{ PERIR cﬂstlnacﬂst
hjzcquipybus( ]dewe eén? et pe,m,.eumemﬁr‘endc

% i n ; A Jordgareth (} el 1 e AR
W e languaga AT
B e PR X, o ““‘fe""“’{’ news. aﬁ gerinesen rgamin S Fk“gramon %@

spillerguill bdmegﬁ%%sg =1evebate‘l\:e{d Cleicesterblog s W alac o'|5 i ,... ham™ ), margycat Wa“afo s
ay i dystopia2009rfield. ~alihandscomb \"\ ::? ko wngar:aﬁ:nﬁzgr)s ; ik ")i tash Jag.amgscidor}manl"g r “ar:yca (. rgrav%ee paulmqostm
md(d y} aron! oboo geordie_onlineakZs r. &3 ~ ok q
oot e”m ’“""R‘“'" thenaked Pl ému%'“" Aoy educaingZ,Eadmicdoc mmema'fem oD N” tomfranlin mlssmnvh swa"'ea"" “m (
e Snala] nealan, sc { peteraguiar fimk teuemum‘ q)- Lon o 0119'ah el Isis_toolkit . Jooiae?
d‘"s"’d%d‘l 9 kre_ aiivhym» yezeguphan sandra; (@ o 9=ralmer pau Eieswylie ~ayblis PPERE
snmo‘n{bglj bn‘£4|k.:'( 02 _edutechharfitzpatri kd o) "~ roosh \A'amghnc'al'e&'éﬁéfll"' steveobaf‘?.?"' o1 l'y;\ljr-'(. » ( )‘. o ( Przie K dmgdulcmea—\
iisten hardy.( {\ N G rachaellowe »/ Chris_fry_| 3 %’E}"E’e"kﬂ
1oteladh ~=o g i i getiood X \'d{;agenkommpoulosindoﬁhmﬂ\h Sl annindk.
201 250) mesgnlesdsddle 5 tiop (Yo WOmGTRES  saranbarte] o et pens
S marmﬁbedt fen.| fsa”“da““m"ed'a\n - rheron % ianloasby ‘““B"e’ﬁb\‘epaddler}. ( s
K pmrhiz, T A il .
alisofond: rp'aec fvnek PR B oy graham_ stfge sarahstewartakg2<[t someral (n;R:n i 0 @ it moes
M} S cforpmuliimedia uaronbunell moorea T fraiagbpal \ kinsdaiid L ( ptul Sistont
sebﬁedle) Iord7( > pmphillip: s-narkmxﬁell) dypellicci barASE.'s.\ petejbell 3 lt tech_hiz UaiShy e
lucymal magiale ictr N 23 hamilton_ia infoventurer
& eqister- 5 % X virtualle davn%a unphy m d ,,' eﬂm pnmary
— 1axatuw-’j N h\dlggj s106radio n R afider ot =
o)) e'é&f"u;ardm {War‘ega\rg S \ adepe G djkﬂ-m»p P M annet )Pnspam ya faslzanalahf L‘)N.Yl ( octe _macd
be_eleammgﬂ Hen 55 mnlmds( "w'd-a"'ﬂm"'e""k nogbad % \ j N \\stbﬁ 4“ roml dr_neil timku (p;ﬁan Whee‘:’i'gn o mrwh"we”
geoffrebbeck 3 david_dobbs rahj ah A daveqwiincrm | alewomer ile:
. g ietato n ‘(:alma_p el ) shanemuk nnsa lght \‘ L . i m sf.’f iailey L&gzﬂj‘lﬁ m10jones nimsrobins ‘wa)g.iuer\/} arlie i i keord m}h;‘%:
. Ky S ; watfordpete
m4= m_crsputuk” p) Q/— michaeljsky}-.~ inder uoebiodiversmy. ma o Shal =3k sasppitchuk (£ alastarcEkdra! ‘i}’%ﬁ"
|ﬁy htus spul peoplegdubeat/ fayefairyhair_ causeiuicaionin < LV Immcbal ﬁeryred1 g Quilin !y lornamae! e patpars| r&sqa_r_q_hlmpaas » tpaulhoflins
= \ K~ __udl_liss’ o l’x AN M . ‘ PSS dadobeufeduzar‘emnh% - K L. A gy}‘mﬂpmnlhﬁ;@n’%’ﬁzﬁ
= b

\ n figersteve
Whaa. hf-sl’m'eQﬂ( ,ogabcollza\“agher mseanmsen“d( Q '. 7'~‘, a

"3" traceymorgan:
m;gmywebblepad laikas” m:morg.a‘= ’?3 1 =

idgnieinug
lalzyd aizy. baih "'"'"s far
9312), tion_gov poJca ster ckteeth&quot:o
:Lc 00V 5ionacoliardffinShaym ) \ &Q Jggqymg,ay

i VT J o o

e [eprofibacs ""l':suéxglamﬁnd i “'m % — = nor = ~ ’ ; ‘\‘ b S “\\\ alemweﬁleammge e
jiameson ne ben 5‘-’ ‘coolenbe— 'Kard} 7 A AW : AN @a or ules_usZoNi ‘ %
pama yser

ik
. (\mmgpgmybuﬂgg

officectediedt Oﬂa'dhta)"o'santanuvasanu activist
Auvasnl alhdilovEnactvist (- salahptppahm

shl yevan‘gmnams[a\hne
w’x o e W”‘
nele_yel, d’°ﬂ§2 "assel)cushlng

A drveyoungu ch
hanar

ey i 3 s se e \ £y
O E&ym er A ha PRAA I — oS W it P se (e deenai , Parizel 'asinaelsall;wordgﬁg_
04,3)3| ‘emb)wdpmfdho'bson drchQ/swES&éietoll e)y ) 7 ¥ : c b A s gal -‘4,1 & o ?,. ‘.\\\\\‘ % \bengshidéy i& @\&%l_ %‘dhq (Gesustance
;«» A ¢ “NM hj g brecher (}' » nrgunn, Jisc_techdisidaPompe:
:imﬁe;“‘szgpm 2jagesimel lahamilton: SUmmebEo S o A0 = st : L\,\FS\}'oomngeo archer h‘ anacrigfinaprts waStechmeetsed - cchrista lin p%angd
%5z ™ \wb,’iﬂ ne) P ol my\‘/enuesukd retarkScrdhe I / Sy i \ zakmensahi o™l Frooe \d ; mbrendapnyleﬁd julnanmed;-.ugall
X ananizza b EsE &l
b ) 9 tedub o(merkemer, et ,/sarah ble e theokk e mpstmestolpe, mesico
marty]acoés nlonergan( ) ‘gsn |éPMonl|% mmuutannho _\g Mgk ecaneloELnichol
(—\ largerama samialounis mamn hamilton iz (-3' I\(_)/ \JW".Z:" (ckd?
martin, seﬁ-&#ss“s {markgambleqa'i’rjmnemm 2 i lefalkou 5 .\_, el ot_expert (o, best(\ Q
S 0,0 navis Q iscinfon NN ( (Ngamg ma iomoek
snsanbamster’" j mﬂimd@a"haleha ialker s:o{ ‘)%f) Iltime pansdeuéq o.| sz@m%nghp g {ﬁ:\n‘:
egrommet — o ") iversitybo ; craigdooleyaf ok \r”
Nowp2: } 43zeenz ol e g - (pauljinks lea_dias
suebamfordmn‘g%é'(\ m pgcapj,a?l,_'e O ﬂr~sua‘f"?unn/n:a!;'k‘e;(dc'l:.i__.z o ¢ briann plan"eid\eml-stfy (}eeleﬂ (r}. Qﬁh museumsuﬁk%g‘]“’j‘gaﬁnce WJPQ > spi?;":ef
) 'ma"m\‘.%lai?reZIeam '“‘-?‘fl mu'. \='-'°»35'wwe11 o Pplelesty (T, frea. 'E'W bd dwnll\ bifioad)cmeat !
mariismills redcled” o /ﬁ" Lo s Qlle h )(""30”" '(\] o \ klya i RRACWIES, ofpeter.,.u.."ewmﬂ"“ “~isgd ;ilvi;na e
dou‘( ) (\bemsslmkyremee?sa'wlfmﬂwn "'s ol ‘I‘(Cg "neﬂ'lp”"" naef\lqm'fe'( iserra? (ism“)._ m o alil \@emir?vd@ drd-n:aqlker adamread Ja~Chopork-5 ;)ple:de uk ﬁogm2lrfe
.a( suethomas o ) dammoraZ? mheﬁ notlob) z ‘QL mo r»operaﬂonm-a-wgya" Yodavid_mossley \yanneosterrieder
retok” ~my5l|w~l'l<pfsr; n 0 — £3¥3“%AWDOWW phnnyedu .reoulleana‘yst —,-Toiiy a"“’es;‘ﬁrénercampbeﬁ idarbforvatri” "1" vincentAFeam ( e e T
mszrs?em.é - uonjo ashl oo Tey( carolshergo/l:(_\ /_}/_3'( ) 4.1 _"u':gg;n'é’ A ke;‘fbanqgm Rb”n,pa Wﬁam%‘%fﬂ“a@ Naro_garza blgblb.fﬁ p»orial kgty _jotd(an» hm\peﬁ elswedgio
. , G [ esesMbM““ = o jonnycrook
topgold ,( fe,-’anez \jergail "35.( 3 ‘(«},3\,’";2 R\ 2l ef'su-.-uﬁ‘ﬁuwcwleyﬂe (30 P]an oaw_s&nanemardm,
johnbne: shoff imadali mark_c M"-mk }e ae0208 e alnsaore=mtech  v.ronrae

A 4 Wi



Data Complexity -

Digitalization
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Volume: the Internet of Things is dwarfing the
consumer internet

&. THE CONSUMER INTERNET THE INDUSTRIAL INTERNET
-y o
— The average person
consumes:
O i __" :
o (=) 1F . v S =
“ 300 MINUTES / DAY 50-100 KB/DAY 1MB/DAY 150 MB/DAY
ONLINE LCT4 Meter Subsea RM&D Naxys
An office worker
generates E e
5-10 MB/DAY 2-3 HOURS / DAY : i
OF MEDIA STREAMING bs § K e :
C\l;’ 300 MB/DAY 600 MB/DAY 800 MB/DAY
Aeroderivative GT GT Combined Cycle HDGT Large Frame

100-400 MB / DAY
OF DATA



Analytics & maturity level

Advanced Analytics Maturity Path:
Moving to Real-Time Enterprise

Self-Learning and Completely Automated Enterprise
Computerized Human Thought Simulation and Actions

Towards Autonomic Enterprise

Simulation-Driven Analysis
and Decision-Making

oof oof oof oo Mature Data Lake ..

[ Cr ‘r - - Predictive
€ o “ Analytics
s [ - Foresight—What Will

Happen, When,
and Why

' Diagnostic
Analytics

Model
Building

Descriptive
Analytics

Cognitive
Analytics
Prescriptive
Analytics

No/Mew-5S0L, Mature In-Memory DB
and Processing, Early Data Lake

Insight—What Happened and Why

Enterprise Data Warehouse,
In-Memory DBs + Processing

Hindsight—What Happened

Files, RDBMS, ODS,
Early Data Warehouse, OLAP

/ SILOED VIRTUALIZED/INTEGRATED APPLIANCES SDI/HPC

Information Classification: General

informa



Analytics and Artificial Intelligence

Advanced Analytics Maturity Path:
Moving to Real-Time Enterprise

Self-Learning and Completely Automated Enterprise

Computerized Human Thought Simulation and Actions Cognitive
Towards Autonomic Enterprise Analytics

Prescriptive
Simulation-Driven Analysis Analytics

and Decision-Making

Mature Data Lake ..
Predictive

Analytics
Foresight—\What Will

Happen, When, No/New-SQL, Mature In-Memory DB
and Why and Processing, Early Data Lake

Diagnostic
Analytics Insight—What Happened and Why

Enterprise Data Warehouse,
In-Memory DBs + Processing

Descriptive Hindsight—What Happened

i Files, RDBMS, ODS,
Analytics Early Data Warehouse, OLAP

SILOED VIRTUALIZED/INTEGRATED APPLIANCES SDIfHPC

Expert System

Knowledge base

Data driven

Analytical System
Based on Big Data
Capability & Analytics

Information Classification: General

informa



10T

Internet Of Things Ecosystem

loT Company/Platform

sanAjeuy

loT Remote

Internet
Network

Command

Request For Information

Data

j loT Device

loT Hub

loT Device

loT Device

Bl INTELLIGENCE

$321n3Q JO WaysAs 10|

Information Classification: General

informa



0T & [1OT

Industrial Internet will bring $17 Trillion to the world economy
by 2030

In 2015
there were about

5 billion

While in 2020,

50 billion

TOTAL machines will be
online.
Internet-connected
devices.

informa

Information Classification: General



Public Cloud

Big Data Global

National Private
Cloud

v

Local Big
Data pool



Industrial IOT (medical images) p—

|OT Platform
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Other Healthcare providers



(Asset Performance Management | e

Digitalization

Wisdom E

£

S

Knowledge ;

Connected

Theory



The APM Journey for Biomedical Engineering

All Assets: Static & Rotating

Get Connected

MACHINE &
EQUIPMENT HEALTH

* Connectivity

* Data Management

* Condition Monitoring

* Data Analysis

* Configurable Dashboards

o
!
Securely High Probability of Data-Rich
Connect Detection and Low Actionable
Equipment False Positive Rate Insights

Get Insights

RELIABILITY MANAGEMENT

Machine & Equipment Health Plus:

Analytics Orchestration

Analytics Catalog

Configurable Workflows

Event Management

Case & Collaboration Management
Knowledge Management

/\/\/ 1 @ il ©

Confidence Around Identify Collaboration for
the Best Possible Emerging Relevant Action
Outcomes Problems,
Highest Risk
Assets

Get Optimized

MAINTENANCE
OPTIMIZATION*

Reliability Management Plus:

Performance Benchmarking

Asset Maintenance Strategy/Scenarios
Financially Optimized Asset Strategy
Work Scoping, Prioritization, & Scheduler
Inventory Optimization

_ . 2w
Balance Optimize Maintenance
Performance and Maintenance with Strategy and Outage
Reliability Less Risk Planning

34



APM Qutcomes

RELIABILITY COST RISK PROFITABLE GROWTH
Increase availability REDUCTION MITIGATION Increase production for market

&

APM Capabilities for Industrial Companies

Monitoring and Asset Lifecycle Predictive Operations
Diagnostics Management Maintenance Intelligence

f—_]

The Industrial Internet Platform




Digitalization

Time-based Maintenance =~ mmmmmmm)  Condition-based Maintenance



Digitalization

o |OT
* Blockchain
o Al



All your initial questions are answered? &2

Digitalization




Digitalization




