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1. IDC, The Digital Universe of Opportunities: Rich Data and the Increasing Value of the Internet of Things,
April 2014

2. United Nations, Department of Economic and Social Affairs, Population Division (2015). World
Population Prospects: The 2015 Revision, Key Findings and Advance Tables. Working Paper No.
ESA/P/WP.241

3. United Nations, World Urbanization Prospects. The 2014 Revision, New York, published 2015

2015 4. SCRIPPS INSTITUTE OF OCEANOGRAPHY, The Keeling Curve, November 11, 2015
80 5. UNCTAD Statistics, Values and shares of merchandise exports and imports from 1948 to 2014,

November 10, 2015
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© Siemens AG 2017 Source: The World Data Bank, OECD
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Henry Ford (1913)
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E.g. smartphone

&7

E.g. 3D printing

Based on: The Global Manufacturing Revolution; sources: Ford, beetleworld.net, bmw.de, dw.de.
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— of Manufacturing experiences 4
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4P 2 reVOlUtlon utomation™
A I\S/Ir:r?l;;acturing . Pomitat iy OBJECT MANAGEMENT GROUP®
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A FocusonIT olEEE
integration in Advancif;g Technology
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High-tech strategy processes EuROPEAN COMMITTEE
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A Projects for the Future fiMade in
"Industrie 4.0" and .

"Smart Servi g d - 2&7% ETSJ‘Q?\;\ DI
AINDUSTRIE4.0 — | EC I TR ez AL\

loT
AIDC (May 2014): revenue forecast 0T $1.9 trillion in 2013 to $7.1 trillion in 2020

AGartner (Nov 2015): connected things IoT 6.4 billion in 2016, 20.8 billion in 2020
AIDC (CEO Summit 2015): machine generated data 1.5 ZB in 2013 to 18 ZB in 2020
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Plattform Industrie 4.0 in Germany

| ndustri e

is a project of and for societyas a whol e &

M-

M-

which requires close cooperation among the
private sector, academia, politics, trade unions
and associations é

M-

and needs to be translated into practice and
be implemented right now.

The Platform Industrie 4.0 provides support for the coordinated and organized transition

to the digital economy in Germany.

Source: Platform Industrie 4.0
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Plattform Industrie 4.0

IN

Chair
Ministers Gabriel, Wanka

Representatives from business, trade union, academia

Political integration 5 Working group
Technical and practical Political direction, societal actors, Market-linked activities
competences, decision-making multipliers

Industrial consortia Chair: Dr. Peter Adolphs, Pepperl + Fuchs

Strategy Committee and initiatives

(Politics, industry associations, Market implementation:

trade union, academia) Testing, Use Cases
Chair: S f State Machnig, S - : :
SHap SagClan) iia Masn0ig, Secieiay Chair: Johannes Diemer, Hewlett Packard Enterprise

Representatives of the Steering Committee

Representatives of the Federal Chancellery, International

BMI standardisation
Representatives of the Federal States Standardisation bodies (DKE
Working Groups \lév:pr:(elzgrﬁ;)i\lgs of the industry associations and others). consorta Chalr M IChaeI ‘]OChem’ RObert BOSCh G mbH
(VDMA, ZVEI, BITCOM, BDI, VDA, BDEW) —
Representatives of the trade union (IG
Metall)

P S S

Representatives of the academia (FhG)

Chair: Dr. Hans-Jiurgen Schlinkert, ThyssenKrupp

Agenda-Setting, political steering, multipliers

Chair: Dr. Constanze Kurz, IG Metall

Project office as service provider
Coordination of the network, organisation, project management, internal and external communication

Source: Platform Industrie 4.0
© Siemens AG 2017
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1St Industrial

Revolution

Sources: BITKOM, BCG
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3rd
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4th Industrial
Revolution

Industrial

Revolution ’

Big Data and Autonomous

analytics

Augmented
reality

Simulation

Horizontal!
vertical
software

integration

Additive
manufacturing,
e.g. 30 printing

Industrial Internet
(network of hard-
ware-integrated
Sensors)

Cyber security
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® From the first idea of a new product to real production and service ®

Services

Production

" Execution

engineering

Production/
plant planning

f Production
Resources

Siemens Process Industries and Drives



SIEMENS

(PLM)
(MES)

© Siemens AG 2017

Page 25

Siemens Process Industries and Drives



—loT = ot #|[ a0 SIEMENS
—P!'* D1 v fi A 9 v loP(Internet of Process) = S0

ERP
(Enterprise Resource Planning)

MES
(Manufacturing ExecutionSystems)

Controller, HMI, DCS

Sensor
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ERP
(Enterprise Resource Planning)

MES
(Manufacturing Execution Systems)

Controller, HMI, DCS

Sensor
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Optimierung der Leistung von Assets, Energie- und Ressourcenverbrauch, Instandhaltung, Services ...

MindConnect
e MindConnect

e TIA portal
MindSphere

MindConnect Nano SIMATIC IoT SIMATIC SINUMERIK
2000

L]
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MindsSpeher Platform
4D 9 n n

Data presentation
Data analysis
Data management
Data integration

On-premise Cloud
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Layer description

Data presentation
Off-the-shelf presentation tools for
standard visualization e.g. time series

Data analysis

Set of tools used to discover potentially
hidden information or patterns within
larger quantities of data

Data management

Database types used to address
different storage needs with respect
to processing speed and data types
(structured vs. unstructured)

Data Integration
Integrates data from variety of data
sources, prepares data management

IA
)
I
I

SIEMENS

Platform tools
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Firewall {in case of DMZ)

Production £
Machine Network

Assef —
Field Devices
(Examples)
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|
|
|
|
|
|
|
|
|
|
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m—— Production / Machine Network

= Corporate [ Office Network with route to the internet
... or direct internet access, e.g. via a DSL modem

Figure 3-2: MindConnect Nano — Typical Deployment Scenario
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Load Balancer, Firewall

MindSphere Platform space

Authentication Services Fleet Manager

MindApps

Communication Services

Other core services

Figure 3-1: Overview of MindSphere Architecture
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(Enterprise Resource Planning)
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(Manufacturing Execution Systems)

Controller, HMI, DCS
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Integrated Mechatronics Engineering for Automation i Tool Chains

Teamcenter Line Designer Automation Designer  Totally Integrated Process Simulated /
Manufacturing Integrated in NX Integrated in NX Automation Portal PLCSIM Advanced
Teamcenter
Reusable Components Integrated Engineering of Mechanics, Electrics and Generators and Integrated simulation and
Within Mechatronics Library Automation, Mechatronics with Change Management Round-trip capabilities integrated validation

NX /MCD Automation Designer  Totally Integrated  MCD /
Integrated in NX  Integrated in NX Automation Portal PLCSIM Advanced
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