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(\'\P Stage 1

Late 18th century

First mechanized
manufacturing
equipment powered
by water and steam

1784

First mechanical
loom

Early 20th century

Introduction of

mass production
with the help of
electrical power

1870

First assembly line
(Slaughterhouse
Cincinnati)
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Early 1970s

- Use of electronics and

computers to automate
manufacturing
worldwide

1969

Use of electronics and
computers to automate
manufacturing world-

wude

“Cyber-physical

systems™:

real objects and

virtual processes
are interlinked

Connected industry -
smart factories

'0000000 ®)
Source: DFKI 2011, Bosch
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Digital Twin

7hat B2

AU DO NI EESSREN A8 TA

* Self-configure for resilienc -
S

* Self-adjust for variation

* Self-optimize for disturbai 4

* Integrated simulal %
* Remote visualizat g
* Collaborative diag."

NZ0--O0Z2C™

* Twin model for conia
¢ Time machine for

memory
¢ Clustering for simil




BB Big—data

¢ Big Data

—high-volume, high-velocity, and/or high-variety information assets that require new forms of processing
to enable enhanced decision making, insight discovery and process optimization (Gartner, 2012)
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Variety

DDD: Data-Driven Decision

Making2| A|CH

Big Data:
J : Data-Driven Decision Making
at an increasing rate.
Automated DDD
Data Science
Data T+ 1T 1
B1PB 1 Volume H H H
Data Engineering and
Processing
(including “Big Data” technologies)

Other positive effects of data processing
(e.q., faster transaction processing)



Dutput layar

Inpat |argeer
Input image

Cellaya¥N  Slayel

Slayerl

C-Layerl

(Szegedyet al.,

GooglLeNet
2014)
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Virtual Reality(7}4Arod Al)
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Augmented Reality(SZ 1 4)
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\nternet of Servjgpg

Smart Mobility Smart Logistics

Smart Grids % Sl * Smart Buildings

£ Industry 4.02] oAl /Mfernet of Things
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SMLC Definition — USA (0|= ‘AQIEMZE AED|Y 68 X&)

Smart manufacturing is the intensified application of advanced intelligence systems
- to enable rapid manufacturing of new products, dynamic response to product
demand, and real-time optimization of manufacturing production and supply chain
networks.
- SM connects all aspects of manufacturing, from intake of raw materials to the
delivery of finished products to market.

Industry 4.0 Definition — Germany

In the smart factory,
- human beings, machines and resources communicate with each other as naturally
as in a social network.
- Smart products know the details of how they were manufactured and how they are
intended to be used.
- Its interfaces with smart mobility, smart logistics and smart grids will make
the smart factory a key component of tomorrow’s smart infrastructures.
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Individual Manufacturing
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Make-to-orderjjA] 22X O = Mass Customization X|X| X|2F
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Individual Manufacturing

MMBHO| QUISLE 93t BEH MM

Smart Factory KLS| 24! 38 Evonike| PEC
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Plug & Manufacturing

=710 &8 ADESE 58S A8

SoIRE S3F 7|2e| MH|A 0] E(RIHIO[E], PLM, ERP 5)

SAP HANA Platform
=» Connected & Complex Digital world 0] Zigtst 22}

2tol QL Z3E |oT, HIF|0|E X|&
Dassault Outscale Platform

=» Dassault &FM 2|F2| 22tRE AMH|A

Siemens Mindsphere Platform
=> S2t2E 7[Hto| HlH|o[E &M MH|A EHE

A3

SAP Cloud powered by SAP HANA
Overview product portfolio
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Plug & Manufacturing

Skl
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Digital Twin
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Human-centric Manufacturing

H=x2

|At2] Bds}7]| +ls

3
__I.l.

1= =

2
> SQFE| TPS2t2| ZH0IA 0|12 &= SUAS

EE
o

light—out factory : Y& X}SX}
A2 SO 2OIX}

Sk

I
S

o
A

¥

GM
A

PIMZ| MESHY L}

ol

k

KO

26



B AUIEZHC| 22 EvC

Human—centric Manufacturing
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Hard - Soft
Mass Production - | Mass Customization
Independence > Convergence
Automation > Flexibility
Batch > Real Time
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Multi-working Concurrent Intelligence

kI Engineering
Monitoring Convergence
Diagnosing Digital Platform

. Manufacturi

Analyzing antracturing loT & CPS
Intelligence

Integration &
Predicting Smart Product Standardization




Mass Production
— T2 Hard &
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Intelligent Manufacturing
- Knowledge Worker

Creative development
— Developing Smart Product

Convergent Solution

- CPS/loT, Embedded-S/W
- AR/VR

- Platform ---
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Mittelstant 4.0

Ol | AEHE HES3

It's Owl

Autonomic for Industry 4.0
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Arbeit 4.0('c S 4.0)
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42l 8t= L= Xl u! F(Continuous Professional Development)
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