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Paradigm shifts lead to the announced
~fourth industrial (r)evolution”
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Source: DFKI (2011); Adomeit (2008); Gaswerk Augsburg; KUKA; reddinpartners, Siemens
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Development during the last decades -
Requirements for Industrie 4.0

Availability of Progress in Availability /
computer hardware digitalization of Networks
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v v v Today

Intelligent networking in production — from CIM to Industrie 4.0 & Smart Service World

m ,Fusion of virtual und physical world” towards , Internet of things and services”

®m ,Merging technical processes with business processes”
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Industrie 4.0 makes global network complexity manageable and
enables the realization of economies of scale and scope
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Source Pictures: mvc-brenig.de; thedetroitbureau.com; vertikal.net; wikimedia.org; pagenstecher.de; daimler.com; pillenstein.de complexity
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Industrie 4.0 -
The Aachen Approach

Single Source of Truth
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Industrie 4.0 -
The Aachen Approach

cyber
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Industrie 4.0

Virtualization Globalization Digital Cyber Physical
and Cross- and Production Production
Linking Complexity Systems
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Industrie 4.0 -
Virtualization and Cross-linking

Industrie 4.0
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Image sources: Daimler, Chiron, WZL
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Industrie 4.0 -
Cyber Physical Systems

Cyber-Physical-Systems (CPS) are systems with
embedded software, integrated for example in:
* equipment,

buildings,

transportation means,

medical processes

logistic processes

or Production Systems (CPPS)

Cyber-Physical Production Systeme (CPPS) ...

= ...gather data with production-integrated sensors and metrology systems in real-time,
= ...record and analyse data for the creation of models,

= ...interact actively with actors of the physical and digital world as well as with human

w ...are connected via digital communication interfaces with theirselves and with the Internet
of Things.

A Cyber-Physical-System (CPS) is the smallest element of an intelligent object in the architecture of Industrie 4.0

Source: Cluster of Excellence ,Integrative Production Technology for High-Wage Countries”, ,Cyber-Physical-Systems" — acatech POSITION/Springer Verlag, Siemens
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Expectations of Manufacturing Companies towards Industrie 4.0

Product / Production
Platform \/ Machlne

.. to Product
and Service

From Design...

Vl rtuallzatlon w
Cross-hn klng

Productlon

Continuous
First Time Right optimization of
machining processes

Efficiency down to
production batch size 1

Image Sources: Daimler, Siemens PLM, WZL
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Overall objectives

Continuous optimization
of machining processes

Efficiency down to
production batch size 1

First Time Right

Virtualization of Cross-linking of Production control
product, production manufacturing resources with
means and production and information virtual technologies

Image Sources: Siemens PLM, Index-Werke, WZL
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