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The environment demands you react

VO | ati | e quickl.y to ongoing changes that are

unpredictable and out of your control

Uncertain  Jimemingioye:

DIGITAL TRANSFORMATION

CO m |eX The environment is dynamic,
' p with many interdependencies

. Th . - f -I. :
AMbigUeHS ™=t

INDUSTRY 5.0

The birth of human beings
Society 1.0

Hunting Society Focus on delivering customer
Roughly 10,000 years ago IH DUETHY 4'ﬂ L &xpﬂrlml:e
;g,‘ Society 2.0
! Agrarian 3““"*“’ Focus on connecting

End of 18" century

S #k(Society 3.0 machines -
A Industrial Saciety Hyper customization
7 & SSemnd half of the 20™ century
> 3 ocle .0
. o Information né&aw Mass customization
— gst halfgfthi:;w century Responsive & Distributed
First Industrial Revolution : o OCIe .0
Light indus - : supply chain
Steam egnglne textile machmg; s -: L i
Second Industrial Revolution — | \J'- g mlllnents‘lpmv ﬂmln
Heavy indus e - » 4 - -
Electrici‘tfvﬁletruleum mtoﬁ?; Sl Experience Activated
Third Industrial Revglution ' Interactiv E: Products
Automation, informatization
Computer, Internet Smartproducts
f\h Industrial Revolutlon Return of Manpower
Digital transformation to factories
Al 10T, blockchain
Manpower distanced from

Source: Japanese Business Federation (Keidanren)
. factories
CGTN - G20 Osaka
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Al, VR IN INDUSTRY

Advanced analysis techniques
Predictive analysis

Machine learning

Image analysis Comp. Vision
Natural language processing
Industrial robotics

Inventory Management

Xiumin Fan
Michael Grafe

Des i g n Editovs
Preventive maintenance Virtual Reality &
Augmented Reality

Prototyping in Industry
Simulations
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Al DISTRIBUTED LEARNING OVER 5G

o-ﬁﬁ state-of-art global Al o Each device collects

madel is distributed 1o PBI'MI'IIN I:I-Mﬂ. -&rh:l performs
devices o on-device training

N.

N.

oTha cloud updates the Al 0 Each dewvice:

model and then sends il o 1. Adds noise to the parametens of
the devices again - the Al model

2 Compresses the paramaterns

3 Encrypis them
/ E 4  Sendsthe update o the cloud
N
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BLOCKCHAIN AND QUANTUM COMPUTERS IN INDUSTRY

Industry Maturity

= After the various
The Industrial Stage blockchain projects are
2016-2018 effective, they will enter a

Formation of the core o .
1 fierce and rapid stage of
Explosive Growth Stage platforms, phased

What can quantum computers do better ?

market competition and

application of the industrial integration. The
blackchain technology. industry leaders will be
formed.

The market demand increase,
rapid expand of transaction
scale, 2016-2017 bull market
opening. The growth of the

crypto industry.

Quantum computing

could solve Q
a range of complex @Q %

Market Formation Stage

Sudden rise and fall of Bitcoin,
emergence of new -
cryptocurrencies

aerospace problems

RESOLVING IMPROVING DEBUGGING ADVANCING SPEEDING UP
COMPLEX CRYPTOGRAPHIC MILLIONS OF MACHINE AIRCRAFT
COMPUTATIONAL ALGORITHMS LINES OF LEARNING DESIGN
CHALLENGES SOFTWARE CODE

The Geek In Stage

Bitcoin exchange, widespread
mining, forum.

DIGITAL TWINS

Bitcointalk.org

Technical Experiment Stage e BIT DAPP

Initial version of blockchain: hash
functions, distributed ledgers,

i i DLT CONTRACTS

‘workload.

AIRBUS

CRYPTO MONEY |
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DIGITAL TWIN FACTORY
Digital Twin in IOTA TANGLE DLT ’ i

THE RECORD

- PROS: DIGITAL TWIN STORED
- be able to make decisions based on its goals and beliefs B
- By having the ability to execute cognitive tasks, a digital twin of a service fulfillment or

product manufacturing process will be able to examine the current structure of a

system or a process and give recommendations regarding what can be improved at the
current moment.

- Depending on how fast the machine learns, increasing the productivity of your
product’s development process can be 100X faster and more efficient.

* CONs:
- A fully thinking digital twin will act like Al that can make its own calculated decisions,
process thoughts and execute actions just like a real, functioning organism. This may

involve the conscious entity of developing itself outside of the limitations that were
implied by humans.
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IN SUMMARY

Robotics
(M2H, H2M, M2M)
Advanced Analytics ? Bioinformatics
Artificial Intelligence ' Nanotechnol
ifici ig @ e % ogy
Augmented Reality a?%’ / 6G Communication
Advanced Material {“} T ; Blockchain
4.0
Future of Energy } Physical ..., Virtust fa‘ Internet of Things
3D Printing h %= Autonomous Systems
Quantum Computing -\G—‘#‘/a Cybersecurity
Smart Automation Neurotechnology Sowrca: Hawrrk von Scheel
15t wave 2009 - 2016 2" wave 2016 - 2025 3 wave 2025 ...
+ - - -
= Digitalization = Artificial Intelligence = Quantum Computing
= Internet of Things = Blockchain = Cybersecurity
= Advanced Analytics = Smart Automation = Neuro- & Nano technology
= Cloud Computing = 6G Communications = Bioinformatics
= Robotics = Future of Energy -
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INDUSTRY 4.0 PLATFORMS

-----------

INDUSTRIE4.0 |V/[ =2 ' =
" R ——— L B
AINDUSTRIEA O : - y = -

R

[ Flant Industrial Value
Reference Architecture . | Waset ::: Chain Reference
Model Industrie 4.0 =L Architecture

(RAMI 4.0) (IVRA)
INTERMATIOMNAL DATA incustrial intemet
SPACES ASSOCIATION COMSORTIUM
Industrial Data Space )

Industrial Internet
Reference Architecture

Reference Architecture
(R

FIWARE esyaTionat para

FOUnNDATION

Indusstrial
Value Chain
Initiative

{mlmwﬁ-—ﬂ
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INDUSTRY 4.0 PLATFORMS, FIWARE

CONTEXT BROKER

3™ organizations

SMART INDUSTRY MANAGEMENT SERVICES

o ° -
Complex Event 'c;ogoo Big Data | . M KPIs Operation
Processing o},o Algorithms -1 e Algorithms DD monitoring Dashboards

; ; Bl Plafform Shopfloor
Processing Engines (Knowage) Map

(Flink, Hadoop, Spark, Storm...)

History
Data
Stream

FIWARE Context Broker
(Orion)

IdM & Access Control
AP| Management
and Biz Framework

Real-time IDAS loT Agents Fast RTPS

IDAS Systems Adapters
media processing Syst
BB loT Agent S IloT Agent 2 = == ystem o System = System
(Rirento) Ros-2 tert Jigeos -2 ntert scapier
Robotic Systems

Milling : E Extended 3rd-party enabler
Machine - robots
£5 =] e 52 B - v ave o

/ l """"""""""""""""""""" Information systems FIWARE GE module

Cameras and loT
Sensors deployed

MILLING, 3D PRINTERS, ROBOTS, WIELDING, CMM SYSTEMS
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FIWARE loT AGENTS and Robotic Systems

DIGITAL B LYLVIANE
ayY ..

—
- |

- -

Enterprise Applications n _E . : loT & M2M Applications
Publish/Subscribe _ = 'I.'
I ﬁ% A E Context Broker I L3
, ______ [ 4 \
Information Systems | loT evir.'e | I £k I
| Management I |
| S —— s
f -“ Secure loT Data Handling
SthﬂDDr 7 7 ] Gatewav loT Protoco Adapter(s)
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FIWARE loT AGENTS OPC UA and Robotic Systems

loT Agent accepting data from OPC UA devices.

Designed to be a bridge between the OPC Unified Architecture protocol
and the NGSI interface of a context broker. No software coding is
required to adapt the agent to different OPC UA devices.

Context
Consumers

CONTEXT
PRODUCER

OPC UA SERVER
PUBLISHER

OPC UA CLIENT
SUBSCRIBER

N & FILARE

ENGINEERING
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https://swagger.lab.fiware.org/?url=https://raw.githubusercontent.com/Fiware/specifications/master/OpenAPI/ngsiv2/ngsiv2-openapi.json

FIWARE Data Distribution Services and Robotic Systems

eProsima Fast DDS is a C++ implementation of
the RTPS (Real Time Publish Subscribe) protocol,
which provides publisher-subscriber
communications over unreliable transports UDP,
defined and maintained by the Object
Management Group (OMG) consortium.

Topic 1

High performance.
Multi-Platform: Windows, Linux, Mac OS, QNX, VxWorks, iOS,
Android, Raspbian.

Free and Open Source: Apache License 2.0

DDS compliance: OMG DDS 1.4 Compliant. Minimum profile
Full RTPS compliance: OMG RTPS 2.2 Compliant
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FIWARE Data Distribution Services and Robotic Systems

Micro XRCE-DDS Client (C library) is focused
on addressing the challenges of resource-
constrained environments. this library is
designed to offer a completely dynamic-
memory free implementation and really low Micro XRCE-DDS I S
memory usage (~2.5 KB of stack usage for a DDS-XRCE

simple publisher-subscribe application). mp
Low Resources Device

High performance. DDS-XRCE
LOw resources. Micro XRCE-0DS [P gl
Compiler dependencies free.
Free and Open Source.

Low Resources Device

Client
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MANAGING RISK AND SECURITY IN ORGANIZATIONS

IISF
Security
Framework

THE STANDARD FOR

RISK

: IRA
Functional
View

LITITTRTTITITITITI IR IRITLL ]

MANAGEMENT

IN PORTFOLIOS, PROG,
AND PROJECTS Loy

LITITITITITI AT L]

: lloT
= System
View
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ADAPTING MANAGEMENT STILES IN ORGANIZATIONS

TEAM CULTURE

@ ASSESMENT 1 DESIGN
FLEXIBLE <— _ — OLD STYLE @ POTENTIAL . @ Sustaipability, shaes, tonovation
REMARKABLE <j:-. Q— BASIC BUSINESS . % TECHNOLOGY
ORGANIZATION.. R0 Budget < Y el e
apAPTIVE < 1’“.- NERSILAL Envionment | B B I
§ FUNCTIONAI Competency ; Robotics
RISK ADVERSION Strategy Dicruntions
LOW, MANAGED <:I Q— HIGH Partners T, Al VR
Market, Cybersecurity
LAY |
STAKEHOLDERS @.}W’.h CLOSETO N .
"ol .~ ORGANIZATIONAL
COMMITTED MANAGERIAL SKILLS O "N Cylture, Interaction H-M
CHOOSE YOUR WAY OF WORKING Meds, Values, Education H Resources, PM, PMO
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CONCLUSIONS

TEAM CULTURE

FLEXIBLE C:!_Q— OLD STYLE
“—JFAN SKLLLS

REMARKABLE < -Q— BASIC
ORGANIZATION:.

ADAPTIVE <]:-.-9- VERTICAL

Expand vour skills

TECHNOLOGY
MANAGEMENT

CIRCULAR
ECONOMY

INNOVATION

MANAGEMENT
CHANGE

MANAGEMENT
Strategic and
DUSINGSS Manapemon

CANVAS
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PESTLE

K ADVERSION
LOW, MANAGED <:’B'§_Qh HIGH

7

< B \
STAKEHOLDERS .ﬁ.,...-
COMMITTED —

How well can you pr
outcome of your actions?

FUNCTIONAL

>

ANARY
.h CLOSE TO NIL

CHOOSE YOUR WAY OF WORKING

VUCA

Complexity
Multiple key
decision factors

Volatility

Rate of change

Ambiguity
Lack of clarity
about meaning
of an event

Uncertainty
Unclear about
the present

How much do you know about the situation?
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