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OPC UA as enabler for Internet of
Things and Industry 4.0:

Status and roadmap

Peter Seeberg

Softing Industrial Automation GmbH
OPC-Europe Advisory Board

peter.seeberg@softing.com
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Agenda

»A little History of IT
»Industrie 4.0

rInternet of Things

»Ten Facts about OPC UA
»OPC Foundation




-.-. Ig=t

"‘

| —Jfr!.-_.ﬁnn._._wr.._n_rmm:E
JRRET . claen
— R wi ﬁwgf.f

ll-.: 11T i T
=--:-rnkmﬂ, MINLJu1 (nauill

L L L LAY
11 1 1 L

T

—ml ]

AR \ay

L L L) T | ”nnn“_-rlun. "n :

—nlu. \2EH 4 4







GOBT ‘auizebe| S2I1U0I3|T ‘9100 UOPIOD B

5

W w o= O o o— O M~ W W Mmoo
— T T T T T

uonaun4 pajelbajul 1ad
sjuauodwon jo Jaquinp ay} jo z6o7

S.61
v.61
€L61
clBl
1261
0461
696
8961
961
9961
GO61
gelops
£96 |
¢961
1961

0961
6S6 |

Year









/002 ‘ou| 9|ddy ©







Smart Watch Machine
embedded OP

Das Centrum Industrial IT (CHT) stellt die Smartwatch fur die Produktion vor

e T —

Control —
UA

Error message with haptimdgack

© Lemgoer Fraunhofer-Anwendungszentrum Industrial Automation

FOUNDATI ON






© Nippon Calculating Machine Corporation, 1971
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iIPhone 3G

iPhone 4

- /. 2008
2007  iPhone3G(S IPhﬂe S Phone 6

| -
B o014

© Apple Inc., 2007

2009 2012
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Smart Machine Module

smart smart Agit
controller — controller e controller.
< = Pa > . P e
| e : . Y
Ay ¢ -y
"(g lx "Qw( . W, =55
SICE" o S YHE
o= \‘--.

smart

- . controller

smart
controller
Fe r"‘ =
‘ s
. S
Sl J
™~

controller

smartfFactory ® DA | FS rmannsysems|

© smartfactory-KL 2014-17









Forschungsunion i=acatech

Wirtschaft und Wissenschaft
begleiten die Hightech-Strategie

Recommendations for
implementing the strategic
initiative INDUSTRIE 4.0

Final report of the Industrie 4.0 Working Group









Manufacturing Revival (Re-Increase % GDP)

30%

25%

\___\ s Deutschland
20% - w— |talien

15%
10% - - == Frankreich
5%
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Virtuality

Reality
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The Internet of Things




Connecting Places, People, Machines, Devices

cRICSSON'S VISION
THE NETWORKED SOCIETY

= Vision of 50 billion
connected devices
N M

Not jusi Curnect p.oCe.
and people, but also
machines and devices

ceg ) W 91 0C FOEI -
et BB IN Clon (18,0
will be connected
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Changing value propositions

30% fewer truck rolls

with remote diagnosis

and repair

Alarm panel relays
info to responding

firefighters

Yideo transmitted to
remote secunty
personnel

US
”"6‘

Road congestion
reduced via 00‘97‘%
mwfﬁs W

data from signs

Software updates
delivered without field

service visit

FOUNDATION



From selling HVACs to helping customers

Aggregate,
analyze,
manage
data in the
cloud

.a.” -
"
4 ,/

Securely
connect
HVAC to the
cloud

manage buildings

Comfort control analytics

= - Perfe Malgeﬂ‘ne
X il Wirrs
erviceabihty

Utility grade demand response

Efgerg vo@rkF S
ssHt IV em

(Service Technicians)

24/7 acc onitagdea and

notifica®n froM o efce
Real-ti unit @rmance

Remote diagnostics and monitoring

Online integrated service and parts

t):'o: 4

R Y
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From selling equipment to helping
farmers optimiSe the harvesting process

ICT ENABLERS

i
W2 iy
B :}‘: :: '»
" AN J
FOUNDATION




From selling turbines to helgin customers
reduce fuel (MH 70%

FOUNDATI ON



Intelligent Platforms

2014 User Summit

Making the Industrial Internet Real
October 27-30th, 2014 '« Orlando, Florida

wdp
h.
AT S %

Discover how our high-performance technology
solutions - enabled by the Industrial Internet -
help companies drive new levels of efficiency and
results like never before.

Keynote B To 10
Jeff Immelt : Reosopns to Attend

GE Chairman and CEO Ol o,

2014 User Summit X




(50 GE IP @

"If you went to bed an #industrial company,
you're going to wake up a
#softwareanalytics company”
#GEMakesl|tReal

In

Jef
Oc

_d
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Connected
Machines

$

aking the Industrial Internet Real

_d
FOUNDATI ON



From selling cars to helping customers
move from A'to

According te you in 10 years the car will be...

&
3
=S FR PT

B A good with 3 unique owner B A good with multiple owners
B A service, ie a good you use and pay for when you need it

SO CE  LOlservatone Ceieien

100 %

18

90 %
80 %

vzs DriveNow

. 26

70 %
60 %

SN 24

~—

, @STATT

Minchen-CarSharing

S

vhanhaN

S0 %
40 % 8
30 %
20 %

10 %

0% 3
DE

UK R Aver.

Q
v
B
m

e

8
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From selling tires to _helping truck fleet
managers reduce fuel consumption

: Fuel consumption
| nsform ation reduction service
ervices (Michelin Solutions)

Equipment
services
Products
Tires Tires with sensors
(Michelin) (Michelin)
Pre-digital Digrtal product
productline line

.
'. / ®
B :}-: :: 1 B
" AN J
FOUNDATION




From selling forklifts to helping customers
optimise usage

Use Case Business Case

Provide up-to-the minute Switch from a device centric
visibility into engine-hour usage CAPEX / frontloaded model, to
to avoid surprises for end users an OPEX / service oriented
and greater visibility into model. Motivation : Constant

revenue for equipment recurring revenue closer to the
manufacturers. customer value provided

>

©__C

Forklift is well-within
Engine-hour usage
Lease parameters.

Forklift is well-within
Engine-hour usage
Lease parameters.




Quantified Self: From selling gear to helping
consumers improve their workout

FOUNDATI ON



Smart Watch I\/Iachlne Control —
embedded U
.

O
O

Die Smartwatch als Steuerung einer hochkomplexen Industrieanlage. (Heymann/CIIT)

© Lemgoer Fraunhofer-Anwendungszentrum Industrial Automation
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https://www.youtube.com/watch?feature=player_embedded&v=zWrigKFwHeI

Smart Watch Machine Sontrol —

embedded OPC

Q‘Jr\ JJJ—*nI
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TeslaSCADA Android App

¢na JOOIPEOM/Y: * |~ die Android App TeslaSCADA P a8 ¢ f

TeslaSCADA

T 2.2 S

l| l ~*- T
2,
["!(I
e

___ © http://teslascada.com

_d
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https://www.google.com/url?q=https://www.google.com/url?q=http://teslascada.com&sa=D&usg=AFQjCNFOvENn1k76MS965-tEypIpFp16Pw&sa=D&usg=AFQjCNFY_kysC6TFQINXDrbacVOI4e76og
https://www.google.com/url?q=https://www.google.com/url?q=http://teslascada.com&sa=D&usg=AFQjCNFOvENn1k76MS965-tEypIpFp16Pw&sa=D&usg=AFQjCNFY_kysC6TFQINXDrbacVOI4e76og

From selling wind turbines to helping
customers improve operations

o,

K

"" () ‘
&
"'O"

Proof of Cg¢ x
Wind Turbi e ',“ I C e

Aerodynamically
“Clean” Air flow

Turbine
Row Three

+ |Less efficie
operation

Adaptive a
two and th
A minor ch
Software re

————

13 | ©2014 Wind River-All




Wind Turbine Monitoring Service

Condition Monitoring of Wind
Turbines

Monitoring Service Concept

Monitoring Strategy

Faults Detected

Wind Turbine
: Briel & K Vib

Dedicated Monitoring Feedback
Hardware & Software

FOUNDATI ON



Industrial Internet Consortium




lIC: Third Industrial Revolution

ﬁ The next revolution: An opportunity for a new wave of Innovation

Industrial Internet

Machine-based
analytics: physics-

based, deep domain
expertise automated
predictive

Internet Revolution

Wave 1 |

' Computing power and
rise of distributed
Information networks

FOUNDATI ON



Industrial Internet impacting 46% of
the world’'s GDP

Global GDP ~$70 Trillion

Advanced
ELonomies

20N FTRETRS o
Trowerey ¥ Fimrvey
3101 Yren JLCH T 337 It

Toeponunon  teolihcore  Other Aans  Monufocneng ManfOoctaeg Omw Inauzigd TIGRpONEEon  Heahoore
2.2 Traen 57 ey 53 T 154 10N 563 T 10 Tty 25 T $€ ) 1rikon

Industrial Internet opportunity ( $32.3 Trillion ) 46% share of global economy today

From: Industrial Internet: Pushing the Boundaries (2012, Evans & Annuziata)

FOUNDATI ON



|ICC: 90+ Members In 6 months
SN An Open Membership w . l " | " ‘
INDUSTRIAL INTERNET Eonsoibiurs REWEL }tz}t |C|lsé°l ! /'j

CONSORT'UM companies strong
PUC &sent ()BAYSHORE D&LL Schneider 'r N Py By

. LPElectric i i ) > Empowvered by Innovation |
pur freSh CALISER \ ’“/v, - —;l\:-\‘ y NEC

v i\

(Elecsys rti __. Wi ‘( Onn . 03 | : NO MagiC Chanaes for the Better
o il CAN@NICAL & gridconnect % i cuslcun ho data TOSHIELKWQ
°Q

LSS /( - TE tqca Micron' *

s LAAS-CNRS  i( )perta \5“5 \.insights|

‘ At '“"*';& HITACH' = SevOne .. Microsoft synapse

o N Science =
'}f:ﬂ rerpriseWebcx J
(J\Lrbgn e ’“’ < 8% TECHNISCHE
v2com* accenture 'ED MC’ § 2 Tt <

mobllg

FUJIFILM TOYOTA &< parmsTADT v
Value from Innovation A) DNRFImP‘ :FUJITSU MOXA .\ (TD) SByn;;técH

MITRE Tech T ThlngW@rx -
Mahindra « == @ma,chmeshop & ) .
meeiien D) DATAWATCH T BEEARBI %20

- ; BlackBerry
= eclipse WP .« Deloitte. cere Jpnovatnons narionaL 3y pRismTECH RAPERI®

AUBURN UNIVERSITY

S semp INSTRUMENTS

As of 9-12-2014
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|ICC: Not a standards organization

Q lIC Overview

* Qur mission is to accelerate growth of the Industrial Internet by
coordinating ecosystem initiatives to connect and integrate objects with
people, processes and data using common architectures, interoperability
and open standards that lead to transformational business outcomes

* Founded by AT&T, Cisco, GE, IBM and Intel in March 2014

* Open membership, global, nonprofit

* 82 members to date
* 9 percent of our members are headquartered in Europe
* Governed by the 10-person IIC Steering Committee

* Not a standards organization

* The |IC evaluates and organizes existing standards and will influence the global
standards development process for Internet and industrial systems

September 12, 2014
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1% savings from loT solutions could save ...
operational costs

$66B | $63B | $90B

fuel cost saving productivity reduction in
in gas powered improvement in Cap X in oil & gas
fleets healthcare exploration and

development

$30B

fuel cost saving
in aviation
industry

$27B

productivity
improvement in
rail mdustry

_ A -
5" o * m’ =

* Projecied savings are based on 1% eficlencies/savings \\
:

e

Source: Industrial Infeenet: Puahing the Boundanea of Minda and Machinea, Peter C. Evans and Marco Annunziala, November 26, 2012

3 © XAATET ratmta Pagurty A A sl ATAT wd Bw ATET bge ww tmdervarte of AT LT imtmbartan Pty
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From selling compressors to

g customers mcreas U t[ﬂ
@ by

,GE’s Intell
Internet sol
InSite Support*.

L vk oV

“...better support GE’s Roots blowers, cgemmgessors and controls customers...

combines GE hardware and software to Salier@hef\ngg th@ Fongerdne
to maximize the performance of local sitg ~ ' : | :

market service offering.”

prowde actionable information, responswe troubleshootl
. | ] ss S runni

detectlon of eauinment nrohlems to avdo & anded o

visibility to cr||al data for |mproved de “‘E ﬁﬂ ﬂ

_d
FOUNDATI ON



Siemens CEQO:; ,Growing Importance of
Data-based Services”

,Not just technologies... but business models are
changing”

,From selling or buying air pressure machines to
elling or buying air pressure.”

, 1 hrough sensors machines are connected back

r €3
ey

i

,Condition Monitoringjpredicts potential machine

problems and reduces bottom line maintenance

Fiir Dr. Peter Weckesser werden der Mehrwert und cost.”
das Potenzial neuer Technologien schnell sichtbar.
Bild: Siemens




' Windows®
K Embedded

——

» U=,
o T
\ 'y l‘ ' ] :
[ | ey '

‘@

. vxworks ONX SOFTWARE SYSTEMS




B Windows®
K Embedded |

‘

) VxWorks w

ONX SOFTWARE SYSTEMS
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Before OPC

ObITb
UYENTOBEKOM
co

A\, cpeactsamu

10100100
01000111
_ 11010101




Microsoft operating systems dominate the
industrial automation landscape. Automation
vendors begin using Microsoft's COM and DCOM
in their product offerings.

COM and DCOM, and ., an abbreviation
for OLE (Microsoft Object Linking & Embedding)

The task force, established a year earlier, releases
version 1.0 of a simplified OPC specification for
Data Access (DA) in August. Within the first year,
several other software and hardware vendors
began using OPC as their mechanism for
interoperability It soon becomes clear that a more
formalized organization of compliance,
interoperability, certification and validation is

1998 The OPC Foundation begins converting its existing
specification to web services.

Veb Servi CES
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With Classic OPC




With OPC Unified Architecture

Please inform
me if something
goes wrong




With OPC UA Information Models:

Who are
you?

My name
Is R2-D2

What can
you do for
me?

| can
navigate,
lift, drill
R/ 2 @ and cut
Can you lift —
me up to
the second

\ floor?

FOUNDATION



.’ " ’ 7_ _ , Customer Order: 50
; i-—" !!‘ ,J gears until monday

| cannot make
_ | Saturday
| will fill the . > L 5 - g
depot. 4 ~ The depot s e 3 = .
; L. 4 0 | almost empty. Capacity booked
; . until Friday.

~

Turn me

| can work
Saturda

Must be in
Shipping in 2 hrs.

FOUNDATI ON



“The soul that
sees beauty may
sometimes walk
alone.”

“00011010
111001011
011111011.”

“| can
navigate, lift,
drill and cur.”

FOUNDATI ON



CHALLENGES FOR THE IMPLEMENTATION OF INDUSTRY 4.0

(several answers are possible)

Standardization | 147
Process /work organization — 129
Available products || NG ©s
New business models _ 85
Security /know-how protection _ 78
Available skilled workers — 70
Research |G 54
Training/ professional development || N 42
Legal framework - 30

O 20 40 60 80 100 120 140 160
No. of times mentioned

Source: “Recommendations for implementing the strategic initiative Industry 4.0”, Forschungsunion, acatech 2013



DKE NORMUNGS-ROADMAP

Service onented Architecture

DIE DEUTSCH
NOIIVIVANICISE

ROADMAP
INOUSTRIE 4.0




OPC Unified Architecture

Pioneer of the 4™ industrial (r)evolution

=#5PC UA




IEC 62541 P

Part 1 — Overview Part 7 — Profiles Edition ] S
Part 2 — Security Model Part 9 — Alarms & Conditions Part 1 -1
Part 10 — Programs New — Edtiorsy N N N
— Part 11 — Historical Access

Part 13 — gggregates

Edition 1.0/0PC UA 1.od
m |
& l

2010 2011 ‘ 2012 2013 2014

]

OPC UA 1.02
October 2011

Companion

Part 3 — Address Space Model
Part 4 — Services Part 100 — Devices
Part 5 — Information Model
Part 6 — Mappings

Part 8 — Data Access

Part 12 — Discovery




Standards are available

Semantic service description

OWL OWLS SAWSDL  seere any \!
dcr "'“m Too ™

WSDL EDDL  Device Class Profiles
Ft(‘m PZvne Position in th
Parameters
S?Nl( S

OPC-UA f
Communication
Standards

TCP/IP /
RJ4S, WiFi... /

3x400V

24V
Emergency Stop

Pressurized Air

3
2
1

Electremechanical
base standards

e Han-Modular ® N
®

smartfFactor

’m_......... I F Innovative
./ Factory Systems

© smartfactory-K1L 201419



Implicitly Secure

Authentication of Clients and Servers

» Achieved by using X.509 certificates - ' g
("application instance certificates") T4 * <1

Authentication of users

» Achieved by using
username/password,
X.509 certificate, or WS-SecurityJo

Integrity of their communication

» Digital signatures based on X.509
certificates

Confidentiality of their
communications

» Encryption based on symmetric
cryﬁtography, key negotiation includes
entication based on X.509

aut

FOUNDATI ON



ICS TOP 10 Threats and OPC UA Countermeasures
(OPC-UA |

1. Infection with malicious software via Internet and Intranet -
2. Transfer of malicious software via removable media or external @)
Hardware

3 Social Engineering -

4 Human Error and Sabotage -+
5 Intrusion via Remote Service Access ek
6. Internet-connected control components ++
7.  Technical Malfunctions and Force Majeure

8. Compromising Smartphones used in Production environment +

9. Compromising Extranet and Cloud-Components ++
10. (D)DoS Attacks ++

OPC UA key role for industrie 4.0° B | Sehemnetin e

Informationstechnik

"thgUIture of security” | n

FOUNDATI ON



Platform Independence

Scalability

| Windows XP |
Embedded )

\_
Controllers
Windows 7

Embedded
Systems

ayY

VxWorks
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Embedded OPC UA

OPC UA Client (( |

. —,

——
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Embedded OPC UA

—

-
-
-
-
_—
-

T
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Lab on a Chip

Temperatur

Leitfahigkeit




Smart Meter Data Collection

Metering Application Data Collection Engine Meter Data Management System

!’f\ SSL

f)

=
i

i}
!

B




Horizontal & Vertical Integration

Horizont

To services Enterprise
Resources

Communica*~ " ayer

LK

control room  |p 183.77.xx.x

Execution System

ont el
achi co ollers

&
Via functions <




Manufacturing Process Control

Engineering

Manufacturing Planning

round-trip time
< 200ms

Supply Oriling Temper Assembly Camera Switeh Manual pick

(sketch of an assembly line)

FOUNDATI ON



Machine to Machine

qualitiy problems in

= ! ! freshwater
‘ <

= / pumping .

water
works 1

Requests for
process values and
state changes

Requests for
process values
and state
changes

level 1 _
reached stop pumping
2

water

works 2

®

pumping plant 2

due to

problems at Challenge:
elevated aroupl g
reservoir supplier of 500 devices

freshwater - pumps

has changed )

to group 2 - waterboilers

1400 km2




PLC to Cloud

Database Server

Database —API‘s

OPC UA Client




Transport Prcltticaﬁgﬁg) rt

» OPC UA has been architected for spe
network performance

. Protocol

! Bihdings

WS Secure UA Secure
Conversation Conversation

SOAP 1.2 UATCP

TCP/IP

FOUNDATI ON



Communication Reliability

» OPC UA recovers from communication loss
» OPC UA ensures robust and reliabl

gommunication b at a

Keep-alive monitoring
- Buffering of data and acknowledgements

- Fast recovery in case of communjgressgn errors -
-~ Redundancy concepts l I erl | l g

UA Session

R__eﬂ uest

Response

®
'Q%‘A
FOUNDATION



Information Modelling

INnfor

StateType

BaseEventType

TransitionEventType

nion

HasEffect

4

HasCause

StartMeasurement
StopMeasurement

FOUNDATI ON



OPC UA forjAnalyzer Device Integration|(ADI)
S

Information Model for process analyzers

proprietary OPC UA
Update driven by vendors implementing the model

Generic Variable Types moved to OPC UA Part 8 Analyzer Controller PC

OPC UA Server Server

BaseObjectType .
%i OPC UA — Client
DeviceType ‘ OPC UA
Analyzer
%§ : y OPC UA — Server
AnalyzerDevice : -
Type \‘ - "‘]
‘- ] .8 Analyzer Interface
: (-
ParticleSizeMonitorDevice SpectrometerDevice ChromatographDevice
Type Type Type
MassSpectrometerDevice AcousticSpectrometerDevice NMRDevice OtherAnalyzer
Type Type Type Device

Type




OPC UA for|Field Device Integration|(FDI)

FOUNDATION™

HART®, IEC CDV finished

PROFIBUS FDI on final step to IEC Standard

PROFINET Device Package contains vendor

i ] specific device description

E) FDI Server represents Device Types
and Device Instances as OPC UA

Information Model

I Device Package ‘

FOUNDATI ON



OPC UA forfPLCopen IEC61131-3

|.ﬁ.ddress Space

Address Space

Ej Rook
=1 objects
- i DeviceS
= i PLCI
=k [2) MAIN
--@ bInitDane
Ei& FEBoiler 1
- g CC1001
- i Drum1001
- i FC1001
- i LC1001
& Parameterset
- i Pipel0ni
- i Pipelnoz
- @ rIetFillLevel
L@ rsteamDemand
=127 fbInputl
E}Ej FbFillLewel
*@ rnasval
- minval
Lo rvalue

#-I0) FbgeneratedParameter
r:l. r"_\__'i FRCha araMarnand

Beckhoff ,PLC1"

€3 |No Highlight

) Root
=12 Objects
% DeviceSet
-1 Logic
- ¢ Applicatio
& GyL
= o MAIN
binitDone
< blight
£ % fbBoilerl

&
& % Pipe1001
&% Pipe1002
iSetFilLevel
#- @ SteamDemand
&% fbDimmer1SwitchE co
- ¢ Server
I Types

100 Views

Bosch-Rexroth ,Logic”




BACnet|— Building Automation

Release Candidate Specification

BACnet OPC UA Mapping
BACnet objects to OPC UA objects
BACnet events to OPC UA alarms
BACnet logging to OPC UA HA
BACnet structure to OPC UA structures
+ BACnhet units to OPC UA units




OPC UA for BACnet

“Energy data is semantically defined through
BACnet and can conveniently and interoperably be
made available to enterprise systems via OPC UA:

An ideal standardization from sensor right up to IT
billing systems.«

e BACnet

INTEREST GROUP EUROPE

Frank Schubert
Member of the Advisory Board
of the BACnet Interest Group Europe

FOUNDATI ON



Facility Management

& BACnef

Model I_@
generation ;
directly out of
] BACnet network 8
— Py

=
=

CONNEX
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Working Group since 2012

MCS — DSCInterface Standard
Working Group consists of
All major Oil companies (operators)
All major DCS vendors
All major Subsea vendors

— Ol & Gas Industry

OPC UA for
~ communication between
Subsea Production
and
DCS Systems

FOUNDATI ON



OPC UA form(shopﬂoor data)

%%\C‘ ¢




OPC UA for|]AutomationML

: DAIMLER
AutomationML
Gotridof P e Engineering data
M’.’
oA - | | SIEMENS
CAEX IEC 62424 i N
| | f t » Geometry B b
Top level torma Kinematics S DD
Object A P
Plant topology
i i » Object A U
information ] 1 PLCopen XML
*Plants
o » Object A, > . =
Cells : Behaviour 7 Fraunhofer
-Components : Sequencing 10SB
-Attributes > Object A,
*Interfaces
e iene Further XML Standard format
. Universitat Karlsruhe (TH)
*References | Further aspects of o Forochunpvarstit « gogrindit 25
engineering information .ﬂ
NETALLIéIl”J SYSTEMS




AIM — OPC UA fo

HMI PLC PC Applications IT Systems Mobile Apps

OPC UA for AutolD

I: [ . and more...
- RFID |
1D/2D Codes Mobile Computing RTLS
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Embedded OPC UA — RFID Reader

| MES |

Pushing Performance

OPC UA Client
Middleware
OPC UA Client
| PLC
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Compliance

OPC Interoperability Workshop, Asia
June 18 - 20, 2014, Tokyo, Japan

applicationdina'r
vironme: w[th peers

Interops are ‘extremely valuable"
in preparing products.for release

o
— o

FOUNDATI ON



|
What is Certification? Q l ! . l ! a l !
The OPC Foundation’s Certification and Comp e pr m exists fo felp bers develoD a ovide hi

quality products that meet minimum operability requirements. OPC Certified products are:

certl! atlo -
vervle | & Benefity

Compliant with the OPC specifications
Interoperable with other OPC products from other vendors
Robust, reliable and able to recover from lost communicatio
Usable, by following universally accepted best-practices
Efficient in managing resources (CPU, memory, disk space etc.)

How to Cartify

The Certification progra
that is responsible for:

The rules of the certification program
Criteria and test-procedures that determine complian
Guidelines for the OPC Test Labs

_J




Find Certified Products

The OPC Foundation’s Certification Program ensures that products meet OPC Foundation requirements for
interoperability, reliability and minimum performance. End-users can reduce their system integration costs when

deploying OPC-based systems by purchasing OP ifieg products such as those listed hare.

Member “  Products Certified Profiles
n n
+  Apriso Corporation ( :ne rt I f I e d
+  Azbil Corporation 3)
+ Baker Hughes Incorporated

(1)
+  Beckhoff Automation GmbH P F”O d u C t S

FOUNDATI ON



[Name

Free OFPC UA Demo

Servers

Java Basad OPC UA Clisnt
SDHToolkit

Jawva Based OPC UA Server
SO Toolkit

MatrikonDPC UA Device
Server HOK

MatrikonOPC LA Embedded
Server SDK

OPC Classic DA Clisnt
Cgvelopment Toolkit for

Windiows

DOPC Classic Test and Dema
Sarver

OPC Classic XML-DA
Server Development Toolkit
fior Linuoe

DPC Classic XML-DA
Server Development Toolkit
for Windows

Member

nified Aurtomartion GmbH

| Jnified Automation GmbH

nified Aurtomartion GmbH

MatrikonDPC

MatrikonJPC

Softing Industrial Awtomation
GmbH

r 3 Industrigl Autg
or GmbH

Softing Industrial Automation
GmbH

Softing Industrial Awtomation
GmbH

Softing Industrial Awtomation
GmbH

Search: | sdk
Description

Unified Automation’s OPC UA Demo

Servers provide simulsted dats ...
OPC UA Java SO Clisnt implzmen
the necessany client side infrastruc...
The OPC UA Java SDK allows

efficient development of OPC UA
clients and. ..

The OPC
Crewelopment
t...

The GPC LA
finom Matriloon
developm...

OPC Classic DA Client Developmant
Toolkit fior Wi coess K

ata Acoe
nitegration

The Softing OPC Classic Demo
Server is an essy to use OFPC Sarver,

_ Developer Tools ~
Cres...

OPC Classic XML-DA — OPC Specifications
Connectivity Integration Made Easy
Developer Kits
OPC Classic XML-DA - OPC Saifcation
Connectivity Integration Made Easy
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Mission Statement

Specifications

OPC Foundation: The Int€Toperability Standard for Industrial Automation™

|
The mission of the OPC Foundati@h i 7 ' u = an
collaborate to create data transfefg , Sficu rqiablll ingEropers
in industrial automation.

e Collaborates with industry-leading standards organizations




Global Organisation







OPC Foundation Working Groups

u
The OPC Foundation working grgifips ar® esgemigal fi loppeng of @duggtry- e Nicat]
technologies, certification and pr@gesses. T] @ s i thiise Work @ DUl isflo Pl tE defivefihbles t
are adopted by the OPC commung e o pipdulis Sd Ivighs. Bleclin ralfg c e

online and occasionally in person.

Members have the opportunity to participate in Wor url to ensu heir unique technology needs are
considered by the industry-at-large. This approach PC Foyidation, th@BudW th@aNkci
members as marketing and engineering resources, {if move th standajgl forwgrc ﬁ bt y

challenges of tomorrow.

Compliance Working Group (CWG)

ISA-95 Working Group T A C
PLCopen Working Group

Technical Advisory Council (TAC)

Unified Architecture Working Group l ' A




OPC Unified

Architecture
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Plug & Play

fs((x"o
Worldwide first Industrie 4.0 demonstrator built by indus

smartfFactory °© DR | FS it e





































expectaﬁons 3D Flat-Panel TVs and Disp

la
4G Standard
Media Tablet : . E .
Augmented Reality% Q Cloud Computing

O CloudWeb Platforms
Private Cloud Computing

Intemet TV )

Speech-o-Speech Trans_lat_ion
3D Printing—¢ O Gesture Recognition e
Social Analytics — _
Mobile Robots m /\Mesh Networks: Sensor
ic Tablet PCs ?)

Pen-Ce
Video Search O Microblogging
Autonomous Vehicles —% Ele o i
| egh R n
Extreme Tmnsgcﬁon Processing ) t E:Book Readers ) Aea
Tangble UserInterfaces/A Video Telepresence Ana
Interactive TV
TewshisitzWavas ‘ ([ Internet Micropayment Systems
Computer-Brain Interface el o ! Biometric Authentication Methods
| o - 0
ContextDelivery Architecture ® - Virtual Assistants Mobile Application Stores
Human Augmentation/\ Idea Management
Consumer-Generated Media
Public Virtual Worlds
As of August201(
Technology IF:::IaaI::t: : '_rrou_gh of Slope of Enlightenment Plateaq of
Trigger Expectations Disillusionment Productivity
- w
time
Years to mainstream adoption: absolals

Olessthan2years O 2toSyears @ Sto10years A morethan 10years & before plateau



Google
Trends

Industrie 4.0 G

Suchbegriff




Google

Trends
Internet of th...
Suchbegriff
industnial int...
Suchbegriff
ya
I #\whbw-f S M‘A
Durchschnitt 2005 2007 2009 2011 2013 2015

iIndustrie 4.0
Suchbegriff




Peter Seeberg
Market Segment Manager,
Factory Automation

www.opcfoundation.org

Softing Industrial Automation GmbH
http://industrial.softing.com

-
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http://www.opcfoundation.org/
http://industrial.softing.com/

