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What does it mean ,,Industrial automation* (1A) IEC
Machine and Plant Construction —

_ Factory Automation

comprises machines that are
used for production of goods

- Mechanics

- Automotive (car
production)

- Clothes

- Phones

- Chip (electronics)
- Etc.

'!E

« There are general
requirements for Factory
Automation that makes
the difference to other
application domains.
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What does it mean ,,Industrial automation* (1A) IEC
Machine and Plant Construction —

Wireless Application —
Welding gun in
Automotive
Manufacturing

-

Latency !
Determinism! |
Coexistence !
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What does it mean ,,Industrial automation* (1A) IEC
Machine and Plant Construction —

savhices Ny, SRR Sl -
; ey | - -1 4 4 High Rack Control;
| b Industrial
Ethernet
(PROFINET) via

Bluetooth

High Availability ! #
Coexistence !
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What does it mean ,,Industrial automation* (1A) IEC
Machine and Plant Construction —

Process Industry;
Measurement & Control
 Large plant expansion
(100m ...5km),

 High Availability, intrinsic
safety and functional
safety are extremely
Important

e Sensors without power
supply

« Coexistence using radio

« Slow signal change
(100ms...1s/Min.)

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 5



What does it mean ,,Industrial automation* (1A) |EC

Machine and Plant Construction —
Mining Industry;

< Robustness

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 6



What does it mean ,,Industrial automation* (1A)
General requirements for 1A

2.4GHz
wireless
technology

&
i

TRUSTEDﬂ

WIRELESS

ﬂ ISA100Wireless

WirelessHART
musreoﬁ) YPHGENL

WIRELESS

ﬂ ISA100Wireless

Process Automation

Enterprise Level

-----
ooooo
-----

Control Level

------------
............

P | -
Device Level @
AALAAAAAAAAAALALAALAALALG
? Y
Sensor ‘ -
Level ‘ ﬂ‘ uf

*1 industry specific derivates of IEEE 802.11 (i,s,r) etc.

use case /
application

- Integration of process / production
data into ERP systems
- on site video surveillance

- remote PLC monitoring & control
- big area mesh networks

- people / asset tracking

- mobile worker

- cable replacement
- field instrument mesh networks
- asset management

Industrial Automation (lA) projects and standards can complement loT

Automation
pyramid

Decomposition of
IA communication
networks and
components
associated to
levels.
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What does it mean ,,Industrial automation* (1A)
General requirements for 1A

Short Latency Fast response

Determinism Temporal certainty, low jitter

Robustness Mechanical and high availability of
transmission link

Range Extensive plants and NLOS (no line of
sight)

High availability Resilient communication, redundancy

Coexistence Radio Management to achieve wireless
coexistence

the prevention of illegal or unwanted penetration, intentional or
unintentional interference with the proper and intended
operation, or inappropriate access to confidential information in
an IA system. Cybersecurity includes computers, networks,
operating systems, applications and other programmable
configurable components of the system; not physical protection.

Cyber Security

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 8



What does it mean ,,Industrial automation* (1A)

General requirements for IA; Real—tinﬁ

Reserved fast lane for IRT
— Guaranteed real-time independent of network load
— TCP/IP data traffic takes place quasi parallel to this

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 9



What does it mean ,,Industrial automation* (1A) nm
General requirements for 1A; Real-ti

1P

]

= n-inll
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What does it mean ,,Industrial automation* (1A)
General requirements for 1A; Functional safety

Standard Standard

data data

PROFIsafe
layer

I Standard

PROFIsafe
layer

Standard

bus protocol bus protocol

: ) TWLAN (((:

PROFIBUS

PROFINET )

Industrial Automation (lA) projects and standards can complement loT

.|]auueys oe|q..

Functional safety can be used
without the need of separated
communication cables. Even
wireless communication can be
used

e Up to PL e acc. to ISO 13849-1

« Up to SIL3 acc. to
IEC/EN 62061

The “black channel” technology is
standardized in IEC 61784-3-X
and approved by several
certification bodies.

2015-03-26 11



What does it mean ,,Industrial automation* (1A)
General requirements for 1A; Redunda

As Rapid Spanning Tree
Protocol (RSTP) does not fulfill
the required recovery times,
several different redundancy
approaches are defined in IEC
62439-series.

Industrial Automation (lA) projects and standards can complement loT 2015-03-26



What does it mean ,,Industrial automation* (1A) g

General requirements for 1A; Energy Efficiency
PROFlenergy:

PROFINET-based data interface for
switching off consumers centrally
and with full coordination during
idle times regardless of the
manufacturer or device type.

Defines:
« Handling of communic. protocols
 Transport mechanisms

e Control interface (Start_Pause and
End_Pause)

e Status functions (Device_ldentify;
Query_ Modes; PEM_Status;
Query_Measurement)

Industrial Automation (IA) projects and standards can complement loT 2015-03-26 13



What does it mean ,,Industrial automation* (1A)
General requirements for IA; 1EC
Fast device replacement

= During servicing and
maintenance, no programming
tools or engineering personnel
are needed for replacing
devices

= Reduction in downtime
because only a new device
from the warehouse must be
used to put a machine or plant
back into operation

= No more settings necessary on
the device

Industrial Automation (lA) projects and standards can complement loT 2015-03-26
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What does it mean ,,Industrial automation* (1A)
General requirements for 1A; industrial networks

compared to office networks

v

ST '\

Fundamentals

Guaranteed operation in rugged
environments

networks are customized to
applications/machines

Sparse density of devices; many
switches with low number of ports
High rate of changing connections
between switches and devices

Operation in air-conditioned environments
Infrastructure considered during building
phase

High density of devices, switches with high
port count

Site-wide preconfigured infrastructure and
cabling including patch-panels and sockets;
clients are moving with low effort

High Availability

high requirements like 7/24h

Network recovery times <200ms
required to avoid impact to production
“seamless” (no packet loss, no failover
time)

Different redundancy protocols e.g.
MRP, HSR, PRP, ...

Medium requirements
Network recovery times within seconds or
minutes are accepted

Robustness

Temperatures up to -20 ... +70 degrees
celsius

In and out of rack mounting is supported
(IP65/1P67)

Universal mounting

DC 24V power supply

Temperatures usually O ... +45 degrees celsius
Distribution rooms

Planned infrastructure

19” rack mounting

AC 110/230V power supply




What does it mean ,,Industrial automation* (1A)

General requirements for 1A; industrial networks IEC
compared to office networks

Flexibility - Changing production layouts in the shop| - No changing layouts and cabling

floor - Structured star-topologies are common
- Tree-, star-, line- and ring-topologies - Together with site-, building- and floor-
are common areas

- Together with higher level networks,
control-rooms and wireless networks

Security - Secure remote administration, e.g. for |- Major goal is confidentiality
machine- and device-vendors
- Major goal is availability

Moving Units |- E.g. automated guided vehicles, - No requirements
monorails with network connections
- Forklifts, wireless scanner, ...

Safety - Immediate response, e.g. emergency - No requirements
stop
Deterministic |- Guaranteed reaction times - Best effort reaction times

- e.g. Synchronisation of drives within a
machine




How does ,,Industrial automation* fit into I

Today

Intelligent Smart Automation

Transport
Systems

Smart Buildings
Health Care
(eHealth)

.
2015-03-26 | Time

Industrial Automation (lA) projects and standards can complement loT

EXisting
application
domains
could claim
to be part of
loT, but ...
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How does ,,Industrial automation® fit into I
Based on IEEE P2413
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Industrial Automation (lA) projects and standards can complement loT

... the benefit of 10T
shall be that 10T-
devices and -phys.
Entities can be used
INn different
application domains
with a certain
compatibility level!

2015-03-26 18



|A standardization relevant to 10T
Levels of device compatibility

Compatibility level
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Dynamic performance v
Application functionality v v
Parameter semantics v v
Data types
yp v v v
Data Access
Communication interface v v v v
Communication protocol v v v v v

Industrial Automation (lA) projects and standards can complement loT

Interoperability
requires
Semantic and
context
knowledge.

There are certain
levels of
compatibility when
devices have to
cooperate
together. The
levels are
dependent on
well-defined
communication
and application
features.

2015-03-26 19



How does ,,Industrial automation® fit into I

Hypothesis

Semantics of things becomes the most crucial issue to use loT
devices in different application domains. In the worldwide loT a real
thing must be uniquely identified. The characterization of things
must follow the Property Principle (PP) which postulates that
each thing must have

« an unique standardized identifier (ID);
« a semantically standardized name;

e a standardized data format for its value.

A lot of International Standards (or drafts) of
IEC, 1SO and IEEE invented by 1A may be the
basis for the future 10T devices.

Industrial Automation (lA) projects and standards can complement loT 2015-03-26
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A combination of two simple Te
things...results in a new product type=

TC 65

Gottlieb Daimler:

There will be 5000 cars
maximum. The reason is there
are not more car drivers.

Henry Ford:

“If 1 had asked people what
they wanted, they would
have said faster horses.”

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 21



Technology Trall

Documentation

: TC 65
Email SGML as, paper*or PDF Real Products
, Digital
HTML Product- Data“
Properties/
Relationships
SGML
XML
oT - Asset
|
PDF
| Internet of Things]

» Industrie 4.0
- Smart Grid

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 22



Today: Each tool has ist own

data model

150

TC 65

» Each tool has its own data model

Current packages

Design
m .¢ ; .— ;

Freigegeben von NAMUR (H.Dr. Tauchnitz)

Industrial Automation (lA) projects and standards can complement loT

Equipment

Data @
Sheets

E&I

Data @
Sheets

Q/0Q ,
Data ”

Sheets Qﬁ :

Change 4
Manage- v
=

ment

U) NOVARTIS 2005

2015-03-26 23



Each tool converts product data IEC
model Iinto Ist own one E

TC 65

 Each product has its own data model
 Each tool has its own data model

Current packages

iQ/0Q

Data
Dlh ala ot
In strumu Sheets

Design Change 4
Data ala Manage- v
Electrical ment

Numer N of semantic conversions

with n instances: N=n(n-1)........... i ) NOVARTIS 2005

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 24



A kernel problem of computer science:
e The number of required data conversions increase

quadratically with the number of data models

1200

1000

/

/

800 /
600

/

400 /
200

0 L FT T T T T T T T T T T T T T T T T T T T T T 1TT1TTrTrri

135 7 91113151719212325272931.33

Number of data
models n

Number of semantic
gateways N

N=n(n-1)

Industrial Automation (lA) projects and standards can complement loT

2015-03-26
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The standardized data model 1EC
,2Automation ML* reduces complexitlyy ==

TC 65

« Each tool converts its data
Current packages model into a standardized-one

—

Equipment
~Automation ~ Sl @
Mark-up
Language
nguag £
@ 1Q/0Q
Data
Sheets
A
Numer N of semantic conversions o | P———— 5005

with n instances: N=2n

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 26



Properties uniquely specified following one single IEC
rule reduces the number of conversions to zero i

TC 65

« Each tool uses the common
Current packages product data model

e

Design Eunnpment

. . ata
::?hm Product with Properties M Sheets @
E&l
Data @

IQ/0Q

Data
Sheets

Numer N of sem antj{g_‘gﬂg'nr_ye“[“s”ipns

Pt Uy NOVARTIS
with n Instances: N=0 2005

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 27



Asset Model: Creation of a Cyber Physical Object
(IEC 62507)

links to refers to
Physical
Metadata describes —» or
abstract
Object

\—'—I

Cyber Physical Object



Ildentification of loT-assets

Application TC 65
Communication o Adressing and
] Registration .
Adressing Authority Semantic
Communication _ -
Addressing (i.e .IPv6) Dictio s|Adressing of Application Code
communication end Objects/Assets
point
Prefered Name
Identification 'Semantic Version Number
of Information Revision
Dictionaries of Definition
addressed Form_ula
Object Drawing
Unit
IETF RFC 2460 IEC 61360-1/2
ISO 29002 -5 Rul
IETF RFC 6120 — 6122 SO/IEC 11179.6 ISO 13584-42 | o0
IETF RFC 3922 /3923 ISO/IEC 6523 IEC 61360-4/5
IEC 61987-ff Product
IEC 62632 Types

ISO 13584-501
ISO 13584-511
ISO 23581

Industrial Automation (lA) projects and standards can complement loT 2015-03-26 29



Addressing of Application Objects (1SO
29002)

ISO/IEC 11179-6

Annex A defines the
international registration
data identifier (IRDI)

registration authority identifier (RAl)

. . version
0 = digit SE [ L (el identifier (V1)
a = alphanumeric .
% = safe character optional
#, - = separator character A
4 -\\ ¥ ¥

o |1 [ooooc |- | soooox | |- {2 ] |- Hoowocx | H # H [ = }{osomonc] H # [
[ [ [

Lo [y [y

ry

itern code (1)

code space identifier (CS1)

—— additional information (Al)

OFl source (OPIS)

arganization part identifier (OPI)

organization identifier

international code designator (1CD)
ISO 29002-5
defines syntax and requirements

ISO/IEC 6523
for concept identifiers

defines requirements for identification of organization identification schemss

2015-03-26

Industrial Automation (lA) projects and standards can complement loT
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Example: Areas of concentration In

Industry

Product

Creation @

79

e —

Production ‘_%'

Design S

Similar areas and requirements are

Mechanics

|-

Production Network

57 '\‘
- o
s e

’

iy

Connected Cars
Smart Grid

Industrial Automation (lA) projects and standards can complement loT

TC 65

Product

expected for

2015-03-26
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SIEMENS
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Forum Induét/rial IT,

Industrie 4.0 — on the way to a new production

environment — step by step
Prof. Dr. Dieter Wegener, Head of Technology, Industry Sector

Unrestricted / © Siemens AG 2014. All rights reserved. Answers for industry.




SIEMENS
Challenges:

Manufacturing changes are needed faster than ever before

- — R R e
\ 'y 3
s _l' g
oy

Increase the ability to
compete

Raise efficienc Reduce time-to-market Increase flexibility
y

« Energy and resource < Shorter innovation cycles « Individualized mass
efficiency as decisive production

competition factors » Ever more complex products

< Volatile markets
< Larger data volumes

* High productivity

Industrie 4.0 will help manufacturing overcome the challenges it faces

Unrestricted / © Siemens AG 2014. All rights reserved.
Page 2 Forum Industrial IT, Hannover, April 07, 2014 Industry Sector



"Manufacturing
Renaissance"

« Formation of a
"National Network for
Manufacturing
Innovation"

* Use of national shale
gas and oil deposits
(fracking)

Maintain leading
industrial position

« Sustainable
investment in
innovative strength

* High level of exports

* Industrie 4.0 as new
guiding principle

Higher product quality by
use of high-end
technology

+ Rising wages

* Need for quality driven
demand for
automation

+ Energy efficiency
legislation

SIEMENS

Focus on growing
exports

« Manufacturing
industries generate
about 20% of GDP

+ Governmental
activities to support
export businesses

* Among the most
innovative high-tech
countries in the world

Unrestricted / © Siemens AG 2014. All rights reserved.
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: : : SIEMENS
Industrie 4.0 impacts all branches of industry, from

discrete manufacturing to the process industry

INDUSTRIE 4.0

Reciy
et
O Secupry . Sesoi

oy
STANDARI
o+ B st
ORGANISATION UND PLANUNG
m

t“ t SHOPFLOOR ”

14.0 facility

LY HRIZONTALE WIEGRATOL >
Wgygy — per DINGE U DENSTE

Future factory 2030

Process Hybrid Discrete

oroducts

14.0 plant

14.0 factory
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SIEMENS

The Industrie 4.0 vision

» The product to be manufactured has
all the data necessary for its
manufacturing requirements

« Self-organization of networked
manufacturing equipment, taking into
account the entire value added chain

« The manufacturing sequence is
determined on a flexible basis,
depending on the current situation

« The human remains essential as the
creative planner, supervisor and
decision-maker

Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS

BUSINESS
DATA IT SECURITY AREAS

stanpaArDs §§§  §¢ ¢ §f

LIFE-CYCLE HORIZONTAL INTEGRATION
Internet of things & services

INDUSTRIE 4.0

VERTICAL INTEGRATION

Unrestricted / © Siemens AG 2014. All rights reserved.
Page 6 Forum Industrial IT, Hannover, April 07, 2014 Industry Sector



SIEMENS

The Platform “Industrie 4.0” and its environment.

LZVEl:

Die Elektroindustrie

2
=

ZL”CS;T;:; |t 5 UWI ZP: Internet based services
45 projects for the economy, 5 WG

M

'BDI/BDA-AK “Future
of Industry” - WG
“Human and Work”

I

-~

pe———

L

 Plattform [cort ke ]

(& piTkOM

P
| INDUSTAE 4.0 Projekt dat Verbanda - dealla thamatsche Tusammanabell

FAT7.20 CPS*/FAT.21 140"

WERAOE -Gesellzchadi
VDE Mrve urd Autsmatinieranguiachb

Ak DIKE

= Fraunhofer L
- ety Lenkungekreis L) ’
Fraunhofer IAQ: | - N\
Innovations-  PRODUKTIONS 4@ .. Nationaler IT Gipfel
netzwerk ARBEIT 1.
L 5 P,
F T &
] :‘,m"“'“ .1: os - andalotmore ... T i 14 projects m
el Forechung = und Technaiogie
Se nse FOR INDUSTRIE 4.0 Trusted Cloud
- W
Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS

Secure interoperability of the system landscape throughout
the entire value added chain

Product
development

Production Service

"Office floor"
(machine-to-
business)

"Shop floor" HANNOVER
(machine-to-
machine)

Unrestricted / © Siemens AG 2014. All rights reserved. *Source: ZP2 (Future Project 2) working party, "Internet of services"
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SIEMENS

Product development Production Service

.~~~ Atthe shop floor level take note of:
0 High level of branch dependency,
~ e / . .
“office floor y detailed in the norms & standards
(machine-to- // ;
business) . Reference architectures dependent
L on use case
"Shop floor" l
(machine-to-
machine)
\
\
\
\ o 0
\ = N e
\ _ S
\ 8 215] | €] 8
\ 7 oIl o) =
\ HEINE EE 5 EE
\ i o I bR - = 5] s} o]
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: : . SIEMENS
SOA* implementation by way of semantic linkage of

the office and shop floors

Business Processes Services Cloud Data

@%9 . .

Enterprise Network (Office Floor)
% e Connectivity to arbitrary end-points
« Common semantic model
Realtime Network (Shop Floor)

2000 H6e

Prudm:tmn Control  Sensors Data Maschinen Events J

SOA as acommon Standards as a base ;
. . Reuse as a uniform
mechanism for the for the connection to
: : - development approach

Integration. Enterprise Network

Source: ZVEI Industrie 4.0 steering group; Jan. 14, 2014
* SOA: Service-Oriented Architecture

Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS

Product

' Service
development Production

~ e
~ 7z
N I
~ -

Service from the
product manufacturer
2 viewpoint

"Office floor"
(machine-to-
business)
"Shop floor" HANNOVER
(machine-to-
machine)

Unrestricted / © Siemens AG 2014. All rights reserved. *Source: ZP2 (Future Project 2) working party, "Internet of services"
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SIEMENS

Product

development Production

Product

development Production

Product

development Production

"Office floor"

(machine-to-
business)
"Shop floor"
(machine-to-
machine)

Unrestricted / © Siemens AG 2014. All rights reserved.

Service

Service

Service

Service from the
user viewpoint

*Source: ZP2 (Future Project 2) working party, "Internet of services"

Page 12 Forum Industrial IT, Hannover, April 07, 2014 Industry Sector



SIEMENS

Yesterday and today Today and tomorrow: Evolution

Automation technology
I Production network %
Flexible value chains with
Management information available in realtime
Level across company boundaries
o fo Fusion of virtual and real world
L-ep‘gia og I Inlegrat!on orpl_'oduc_t designand g
' production engineering for shorter
time to market
Control
ool TR [ f::::.;*:;%:z:;.:t::zz‘;.m G
units with complete and consistent
virtual model % i
Characteristics Three key-aspects: Characteristics
* Preplanned * Production network » Flexible processes
rocesses . . L
P * Fusion of virtual and real world + Situation dependent
« Adaptable . environment
P * Cyber-Physical Systems
environment created .~
» Ad-hoc decisions
* Any deviation from
plan is an error

Unrestricted / © Siemens AG 2014. All rights reserved.
Page 13 Forum Industrial IT, Hannover, April 07, 2014 Industry Sector



: SIEMENS
The Future of Manufacturing:

Industrie 4.0 — three key aspects

) P— P —
Production network B [Bs

@ Flexible value chains with - B
iInformation available in realtime

(4
. g 7
across company boundaries ﬁﬂf,mm

Fusion of virtual and real world

g=)

8 |ntegration of product design and
production engineering for shorter
time to market

Cyber-physical systems

g modulare, flexible production
units with complete and consistent
virtual model

Cyber-Physical Systems

Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS
Key aspect 3:

Cyber-Physical-Systems (CPS)

Cyber Physical System (CPS) Contains all the information
relating to...
« Software, informatics -+ Site location,
- Mechanics identity
+ - Electrical, electronics * Status
- Automation, HMI * SWversion
e - Safety, security * Interfaces
Physical : : - + Maintenance :
manufacturing equipment Digital model

The digital model is always up-to-date and is extended throughout

the entire life cycle ' e

Product Production Production Production
design planning engineering execution

Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS

"Virtual machine" — Increase in productivity through
simulation of the manufacturing process

« Digital "twin"
« Simulated manufacture of a workpart

 Calculation of manufacturing times
N o B |

10% increase in productivity during manufacturing and time savings of as much as

80% when installing and setting up the actual machine.

Unrestricted / © Siemens AG 2014. All rights reserved.
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K& gspect z : : SIEMENS
Merging together the virtual and real manufacturing

worlds thanks to our Digital Enterprise Platform

Design and virtual Services Real production
production Digital Enterprise Platforn,

)

Production  Su===y - __ Production
planning “~.engineering
N

TIA

Totally
Integrated
Automation

/
Product - __~"Production

/"—

\\\\\ S design

- A
Digital Enterprise Platform
Services

Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS

Example: Product design and manufacturing processes

Yesterday

Product

Today

Product

> Time

Production

Design
&
develop
ment

> Time

Production

Raise efficiency, reduce time-to-market, increase flexibility

Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS

Flexible value added chains with company
wide available information on a real-time
basis.

Siemens
Manufacturing
Operations

Management

Automatisierung

Unrestricted / © Siemens AG 2014. All rights reserved.
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SIEMENS

SCM - ERP

Research/ MOM!

Development

MES

Production-Management

HMI-SW/SCADA

P - - . - - - S S . .

Automation

Batch DCS
NC PLC HMI
Sensors, Drives, Field devices ...

QMS: Quality Management System EMI: Enterprise Manufacturing Intelligence APS: Advanced Planning & Scheduling
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. SIEMENS
Example: Manufacturing industry

Consistency throughout the entire value added chain
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Digital Enterprise Piatio™
Services
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SIMATIC NET
Industrial
Communication

NX TEAMCENTER

Product Collaborative
Development PDM

SIMATIC IT
Production
Suite

SIMATIC WinCC

PLM

TECNOMATIX
Digital
Manufacturing

SIMATIC IT
Intelligence
Suite

SCADA System

SIMATIC SIMATIC
Controllers HMI

SIMATIC IDENT
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Identification

SIMATIC

Industrial Distributed 1/0

Controls

TIA PORTAL
Engineering
Framework for
Automation

Tasks
SIMOTION
Motion Control
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Drive Systems

Unrestricted / © Siemens AG 2014. All rights reserved.

Page 22 Forum Industrial IT, Hannover, April 07, 2014 Industry Sector



: SIEMENS
Example: Process industry

Consistency throughout the entire plant lifecycle

L |
L

Plant Process Plant :
wn,»\m."Fm

Ser
Enterprise

' D — Totally Integrated Automation —

b;ﬁsﬁmmm

A
S

— Plant engineering —
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Integration with ERP Level

EREE ==l
[E 2 TE== j

SIMATIC IT SIMATIC IT SIMATIC IT COMOS
Intelligence Suite R&D Suite Production Suite Plant Engineering
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! SIMIT

| H Simulation SIMATIC PCS 7 Operating System
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=== TR s ] sy rcer

SIMATIC PCS 7 SIMATIC
Controller HMI
‘ — & ] SIMATIC NET o ; I I &
v [ , Industrial
Communication SIMATIC SIMATIC SITRANS/SIPART SENTRON SINAMICS
Distributed 1/0 Field Bus Instrumentation Power Control Drive Systems
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Reference Architecture Model
Industrie 4.0 (RAMI14.0)

Reference Architecture Model Industrie 4.0

(RAMI4.0)
Life C hy Le\’ 12
Layers C 62595 & Vaiyg Streg: Hglg I IEY
m " 6
Business IEO
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Don't wait for Industrie 4.0, join the
challenge now and help to shape it!

BIG LEGAL BUSINESS
DATA IT SECURITY AREAS

STANDARDS *i’ " i i*

LIFE-CYCLE HORIZONTAL INTEGRATION
Internet of things & services

INDUSTRIE 4.0

VERTICAL INTEGRATION
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