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Economy Digitalization: Physical world and Cyber world fuse

THE INTERNET OF SERVICES

(= 10S)

Mobility Health Home

Smart Mobility Smart Health Smart Home

Smart Factory
Smart Plant

THE INTERNET OF THINGS
(= 1oT)

Quelle: Acatech / ZVEI
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Compatibility

,Industrie 4.0“ has to be compatible with all other application scenarios
in , Internet of Things and Services”
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FUhrungskreis Industrie 4.0

Exchange with the ,political” Plattform Industrie 4.0

( Bundesministerium Bundesministerium mPLATTFORMSE \
% fir Wirtschaft fiir Bildung JIINDUSTRIEALD

und Technologie  und Forschung
A 4 A 4 A 4

——— —
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£ V W=Be |Strategie &| | Modelle & | | Forschung | | Sicherheit Ge;tv\r,z?;riiﬁer Berufs-

\Use Cases) | Standards Rechtsschutz) \_ bildung
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Die Elektroindustrie

a

v
Fuhrungskreis Industrie 4.0 (FK 14.0) j

o

AG: Arbeitsgruppe — Working Group
SG: Spiegelgremium — Mirror Group
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Agenda

“Industrie 4.0°-Component

"Industrie 4.0” impacts in three dimensions
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Vision “Industrie 4.0”: Smart Factory for Discrete Industries

, WEGH
Market ' | i Satisfied
Dynamic W= i g Rl customers

: Information
requwements

Up-to-date

Design
Integral modeling

Production
Self-optimizing
Self-healing

Engineering

Commissioning
Autonomous components

Self-configuration
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Cyber-Physical-System (CPS)
L

... at the core of Industrie 4.0 concepts

mart Factory / Smart Plan
Industrie 4.0
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S

[ Vision ,Industrie 4.0“ ]

"Industrie 4.0” impacts in three dimensions
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ZVEI-Fuhrungskreis defines Industrie 4.0 activity areas...

...out of the technical perspective

Product n
ter- : Inter-
development operability Production operability

Value-added Chain
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"Office Floor"
(Machine-to-

bitk Om Business)

Y

// VDMA
S .. ..
Shop_FIoor
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Service Oriented Architecture (SOA)

SOA implementation by way of semantic linkage of office and shop floors

Apps Business Processes Mobile Services Cloud Data Partners

@ Enterprise network (office floor)

@ = Connectivity to arbitrary end-points
= Common semantic model

Realtime network (shop floor)

@ @@

Production Processes Control  Sensors Data Machines Events

SOA as a common Standards as a base for :
} . Reuse as a uniform
mechanismfor the the connection to
. . . development approach
Integration enterprise network

Source: ZVEI Fuhrungskreis Industrie 4.0; 14.01.2014
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Industrie 4.0 Component

ZVEI-Fuhrungskreis defines Industrie 4.0-Component for different branches

Inter- Inter-
operability operability

Value-added Chain

At the shop floor level take note of:

High level of branch dependencies,
detailed in norms & standards

"Office Floor"
(Machine-to-
Business)

Reference architecture dependent
on use case

a—

"Shop Floor"
(Machine-to-
Machine)

Consumer products

[
©
=
D
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Pulp & paper
Metals & mining
Pharmaceutical
Glass & solar
Aerospace
Machinery

| Food & beverage

[Chemicals
| Automotive

Different Use Cases
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Industrie 4.0 Component in real use cases, ex: Sensors

Important machine parts become Industrie 4.0 Components

Unkown/ anonymous / individually known Administration Ad ~Xilo
= Shell < ell <
*—o—0
d Thing :
e.g. Machine < " eg.

Position Sensor <>

~—>

Thing provides access Super ordinated SyStem provides access to

to Administration Shell Administration Shell

Industrie 4.0 compliant communication <

< = Interfaces/ data formats 14.0-compliant designed
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Vision ,Industrie 4.0"

“Industrie 4.0°-Component

"Industrie 4.0” impacts in three dimensions
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Reference Architecture Model Industrie 4.0 (RAMI 4.0)
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Life cycle according to IEC CD 62890

Such as developed by ZVEI-WG Systems Aspects

IIIIIIIIIIIIIIII’

Development Maintenance of type

- ——

Manufacturing

ERR
Standard service

Source: IEC CD 62890

Mapping in RAMI 4.0*

Maintenance : Maintenance
Development Production
Usage Usage

* RAMI 4.0 = Reference Architecture Model Industrie 4.0 Source: Plattform Industrie 4.0
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Distribution along the life cycle

Administration Shells (data + functions) can be hosted centralized

Life cycle of the factory

foolsupporturng e oyl
Maintenance Maintenance

\ Zugriff auf Daten
und Funktionen
Repository \ /
— / TN
\ /
\ _ N~/ IT-server landscape

Administration Administration Administration
Shell <~ Shell <> Shell <~

Identification

3

Shop Floor
Thing, e.g. Thing, e.g. Thing, e.g. Components from various

Machine <~ Terminal Block Position Sensor <~

sources
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Reference Architecture Model Industrie 4.0 (RAMI 4.0)

Source: Plattform Industrie 4.0
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Sensors as essential elements of automation technology

Extern

Werk

Anlage/Linie / MES

Station/ Maschine

Feldgerate

Indirekt
angebundene Hardware
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Transformation of automation technology digitalization

2 Architektur
B schichten
L .
Communication
IT-Hardware
w
Zentralitit  ©
Dienste T
Anlage/Linie Data .
IT-Hardware
Station/ Maschine 2 . L
Steuerung/HMI 2 Communication
) Starkung L
Feldgerate Rezentralitit Data -
v Sensoren/Aktoren ANtonomitat — Integration
IT-Hardware
Indirekt Indirekt
angebundene Hardware angebundene Hardware
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Example in RAMI 4.0 — Energy management in different layers

/ Energiemanagement E@BUEiness Prozess

\

Business Lageregelung verkniipft mit Kopfsteuerung auf

Functional Layer

= 4 =
Function = £ [T " Lageregelung mit Posit gabe,
Sammeln und Auswerien aller Energiedaten
\\//

Daten: Ethernet mit OPC-UA,
Position, Energie Open Core Interface (OCI)

., > Regelungen:
Communication M_Q Moment, Geschwindigkeit, ... oN
S— Zusatzlich ladbare Funktionen: BOARD

Safety, Cond#ion Monitoring, Steu stechnik,
: Anti-Schw p, Energie save mode, ...
Integration -
~—N

= Antriebsverstarker:
WebServer, Umwandlung aller Sensorinformationen

T System:

Zylinder, Block mit Pumpe,
Servomotor, Ventile, Sensoren
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Reference Architecture Model Industrie 4.0 (RAMI 4.0)

Source: Plattform Industrie 4.0
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Architecture model RAMI 4.0

L o N T

! n |EC 62264-1:2013 Enterprise-control system integration

| Part 1: Models and terminology

. IEC 61512-1:1997 Batch Control

+ Part 1: Models and terminology

| m |SA Draft 88/95 Technical Report

| Using ISA-88 and ISA-05 Together

. I

i U em— 5 — 5 —— ‘
i I |: Process cell i Production line Storage zone '
i r :__- '"_'_'_'.'_i'.'_'_'_'.'_'_'_ ki "'_'_'_'.'.'.';'_'_'_'.'_'_'_'.'_'_'_'.'_'_'_'.'_'_'_'.'_'_'_'.'_:):L:_'_'_'_'_'_'_'_'_'_'d i
i Work [ 5. T Work cell Storageunit | |
! Equipment Module | | Equipment Module

[ Py 7~

i Control Module Control Module

j | | |

: Equipment used ipment used ipment used

I mﬁlmbgmhm Ea‘gmﬂﬁnugs Eirrep;l“t!%ﬁvf or

i production production discrete production

[

i

i

i
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= Ephancement Industrie 4.0
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Based on
- |[EC 62264-1

-[EC61512-1
Expanded by

Field Device and
Product”
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Compatibility

,Industrie 4.0“ has to be compatible with all other application scenarios
in , Internet of Things and Services”

Industrie 4.0
— S~ N
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-
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Smartphone / \ - / : .

A ~ =7 Smart Devices
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~
Smart Mobility
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Agenda
S

Vision ,Industrie 4.0"

“Industrie 4.0°-Component

Reference Architecture Model “Industrie 4.0”

\. J
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Industrie 4.0 has impact on every company in 3 dimensions

Smart Services

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

02
Digitization of product
and service offerings

Smart Factory Smart Products

Smart Plant Internet of things and services

Source: ZVEI following PwC
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Industrie 4.0 has impact on every company in 3 dimensions

Smart Services

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

02
Digitization of product
and service offerings

Smart Factory Smart Products

Smart Plant

Internet of things and services

Source: ZVEI following PwC
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Vision “Industrie 4.0”: Smart Factory for Discrete Industries

, WEGH
Market ' | i Satisfied
Dynamic W= i g Rl customers

: Information
requwements

Up-to-date

Design
Integral modeling

Production
Self-optimizing
Self-healing

Engineering

Commissioning
Autonomous components

Self-configuration
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Vision “Industrie 4.0”: Smart Factory for Process Industries

Service

Project
Execution

28

i Digital.

Engineering
Platform

Project
Engineering

Project
Planning

PCIC EUROPE

Data Management
RAMS Traceability

Well Integrity

Modular Design

One design — Many build
Market Acceptance —
Local Content

Reduced Capital Intensity
Shorten Time to Market
(Design — Execution —
Testing — Commissioning
— Start-up)



Industrie 4.0 has impact on every company in 3 dimensions

Smart Services

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

02
Digitization of product \
and service offerings

Smart Products

Smart Factory
Smart Plant Internet of things and services

Source: ZVEI following PwC
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Cyber-Physical-System (CPS)

Cyber Physical System (CPS)

Physical

manufacturing equipment

Product
design

30

Production
planning

@)

Digital model

Production
engineering

PCIC EUROPE

Contains all the information
relating to...

Software, informatics
Mechanics

Electrical, electronics
Automation, HMI
Safety, security
Maintenance

Production
execution

+ Site location,
identity

« Status
SW version
Interfaces

Services




Industrie 4.0 has impact on every company in 3 dimensions

Smart Services

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

02
Digitization of product
and service offerings

Smart Factory Smart Products

Smart Plant Internet of things and services

Source: ZVEI following PwC
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The world is going digital
S

New innovative business models to change user behaviour

Spotify Music o
Spotify Ltd. Qo

*H ok kK (7.973)

amazon Amazon -
e Amazon LADEN

Zufillige Wiedergabe Hér Deine
auf dem Telefon Lieblingskiinstier

MyHammer LADEN
MyHammer AG

Uber
U Uber Technologies LADEN

*hR k(18

BESTELL DEINEN WAGEN 1N WENIGEN MINUTEN
MIT NUR EINEM KLICK 1ST DEIN FAHRER BEI DIR

Einfach qualifzierte | Ibetsbeispiete
Handwerker finden. mit Fotos ansehen.

Source: Siemens
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Paradigm shift in value creation

...results in termination of industry boundaries

—

.'\.
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Industrie 4.0 affects all companies: 3 relevant questions!
S

03

Which are the new
business models
that | can offer to
my customers?

03
Innovative digital
business models

01

Digitization and integration
of vertical and horizontal
value chains

02
Digitization of product
01 and service offerings

02

How can | digitize . | Which product or
my value-adc!ed Internet of things and services Service should be
chain? digitized?
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35

Thank you very much for
your attention!

Any guestions?
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