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KUKA

Our product portfolio

Application-
modules

Controllers

Customer

Services
Software

Robots
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KUKA

Robots for payloads from 5 to 1.300 kg

Light Weight Robot (LWR)
»IWA*
for Human Robot Cooperation (HRC)

Small robots Middle

»Agilus™ ) o payload | Special
payload High Highest mechanics
payload payload
,ritan®
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Industry 4.0 is a Sector in the Internet of Things (IoT)

KUKA

= Buildings
= Energy

= Consumers@Horn
= Healthcare

= “Industrial”
(Production)

= Transportation
= Retall

= Public Security&
Safety

= |IT & Networks
(Infrastructure
for the other
sectors)

M2M World of Connected Services
The Internet of Things

Wt e e [N ustry 4.0

At Pa lageg was Taky e

infogbeechamressarch.com +44 (0845533 1758 www beechamressarch.com

© 2009 Beecham Ressarch Lad
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Chancellor Angela Merkel on the Hannover Fair 2013...

= ...receives the “Industry 4.0 realization
suggestions” paper from acatech

Forschungsunion =acatech
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nnnnnnnnnn ERSCHAFTEN

¢ ud Wissensehat
segloten die Higteh-Gtratogie
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http://www.bmwi.de/EN/Press/press-releases,did=697920.html KU KA

Industry 4.0 was invented in Germany

= Industry 4.0 is one of ten ,Future Projects” of the German Government
= ~ 1000 Mio. € grants

= Controlled by the German
Government

= Supervised by Chancellor Angela
Merkel (visited KUKA in 03/15)




http://www.bmwi.de/EN/Press/press-releases,did=697920.html KU KA

Industry 4.0 was invented in Germany

= Industry 4.0 is one of ten ,Future Projects” of the German Government
= 1000 Mio. € grants
= Controlled by the German

Plattform Industrie 4.0

Government
= Supervised by Chancellor
Angela Merkel Technisch-praktische Kompetenz, Politische Steu_emng. Gesellschaft, Aktivititen am Markt
(visited KUKA in 03/15) - o
.. . . Lenkungskreis Strategiekrei Industriekonsortie
= Minister for Economic Affairs & (Unternehmen) (paimvéxc:i}:mn undlnmoativen !
1 1 . durch Unternehmer senschaft) alisk arkt
Energy Siegmar Gabriel -mwm.w * Leitung StS Machnig, StS Schotte m'?,"mm'.':w" “w.
.. . * AG-Leitungen und weitere Giste/ * Vertreter Lenkungskreis
= Minister for Education & Promotoren * Vertreter Bundeskanzleramt. BM1
Research Johanna Wanka e e e VATV
BITKOM, BDI, VDA, BDEW)
1 * Vertreter Gewerkschaft (1G Metall)
n KUI.(A set.one o]“ the vice o~ . : ooty b s{:m;m
chairmen in the “Reference Normung : Agenda-Seting, poliische Stavervng, Konsortien, Standardiserungs-
b Multiplikatoren gremien, DKE u.3

Architecture and Standard- * Sicherheit veretzter Systeme
ization” working group
(Heinrich Munz)

Geschaftsstelle als Dienstleister
Netzwerkkoordination, Organisation, Projektmanagement, interne und externe Kommunikation

Stant 13 Mivz 2015
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US Industrial Internet Consortium (lIC) vs. Germany’s Industry 4.0

= The US Industrial Internet Consortium (l1IC) covers five industries:
= Healthcare

(Public Sector)
Smart Home

Smart Building

= Transportation

Pl rm 4.
= Energy & Utilities attfo 0

= Public Sector
= Manufacturing

=» One common
M2M standard for
five industries is
neither needed
nor possible

SmartiDevices

Smart Grid
kpergy&Utilitie

Smart Mobility
Transportation)

= Germany’s Industry 4.0 concentrates only on one industry:
= Manufacturing
= One common M2M standard is essential and needed for interoperability !
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lIRA vs. RAMI 4.0

= Industrial Internet
Reference Architecture (IIRA)

= Data Centric Architecture
(i.e. Data Distribution Service from RTI)

Business Systems

N

D Software Defined Infrastructure

Application & Integration
Data Analytic Service
Data Service

Physical Systems

= [IRA is Data oriented
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= Reference Architecture
Model Industry 4.0 (RAMI 4.0)

= Service Oriented Architecture (SOA)
(OPC UA from OPC Foundation)

Layers

Business

www.kuka-robotics.com

= RAMI 4.0 is Service oriented (SOA)




— KUKA

RAMI 4.0 Layers

Web Service centric /BusinESS
(SOA)

Service centric (SOA) Function

Data and Descriptions

Communication

Unified Architecture

Legacy Field Busses, Integration
domain specific, DDS
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RAMI 4.0 Hierarchy Levels

R o NS > il Soxesty. i '
| y s

Networking

Industry 4.0
Automation Pyramid

MES
Legacy Automation Pyramid
/ SCADA \\ / station \

/ PLC \ / control device \
, / I/O-Signals \ / field device \

IEC 62264
IEC 61512 @
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RAMI 4.0 Life Cycle & Value Stream

Layers

Business

InVestitions.
Plan, ung

haltung&
miemng

 Universitat Stuttgart ’ m =
Institut fir Industrielle Fertigung Institut for Energieefizienz i Fraunhofer
und Fabrikbetrieb (IFF) in der Produktion (EEF) Industrie- und Handelskammer IPA
Minchen und Oberbayern
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International Standards are key to Industry 4.0

—

Properties
IEC 61987 Sensors
- e— : X e |EC 62683 Switch Gears :
S Security C/ 1SO/IEC 30 Segments with product families :ELé:;e]c;l;)obgles
~ ISONEC 2700x

il Jic1 Fwr——e -

.

-

IEC 61360 Rules for Properties _—
IEC 61387 Sensors Prop. " Engmeeqng data
IEC 62683 Switch Gears Prop. IEC/ISO ‘ AutomationML
IEC 62832 Digital Factory —— Vs IEC 62714
IEC 62443 Security in Automation

Services

= IEC 62541 OPC-UA
Time Sensitive Networks 25a Lompanions

: - e Mechanics
Technologies for 10} ; STEP + APxx

/

Combination initiated
by KUKA
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IS Architecture Example Siemens

Applications & Services Eco System

device management

helpdesk & ticketing

vibration monitoring
& analytics

model-based
failure prediction

consumption modeling

energy reporting

HMIs &
Apps

tuning advisory

Public or Private Cloud

device
management

onboarding
status monitoring

remote access

Source: Siemens

data
management

data acquisition
pre/post processing

big data store

analytics / rules
rule engine
analytics engine

events / notifications

visualiza| Public & Private

- Cloud
cockpit/dash
reporting agent confi
mobile UI's access authorization

Device Connectivity

Plant Floor

Edge Cloud

=
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KUKA

Industrial Internet System (11S) Architecture

Bervice Netwdrk.
Fdg¢ Tier Platform Tier Fnterprise Tier
J:mnr'\n_J.\Jul_m_:rk
’/’““9 Accesf Network Service Platform Service Network
N [Edge Gatoway
1 = Jap Flow Phen Analytics Elads Fow
-fi | — S Transform | Y —
T. Contgol Flow [ —3 Contrdll Flow
2 - A e
>} —— — <—1—1
- Operations
A bdge Gateway
N L
F2 5 we T

Edge _ , : :
Cloud Figure 7-2 Three-tier IS Architecture

Public & Private
RAMI 4.0 and recommended Standards Cloud
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IIS Architecture Example Device Insight -

FRONTEND CENTERSIGHT® STANDARD APPLICATION
PLUG-IN RUNTIME APPLICATION-SUITE St ST
ADMIN ALARMING TH A N
LAYOUTS VISUALISATION ANA —{ HMIs &
VIEWS DASHBOARD REP] [0
~| Apps
Ll R
MIDDLEWARE CENTERSIGHT® MIDDL mmn PARTY SYSTEMS
CORE SAP - CRM
USER SERVICE & AUTHENTICATION TASK SCHEDULER CESSING SAP - ERP
MASTER DATA STORAGE NOTIFICATION NT m Microsoft Dynamics
] a ® @ .
DEVICE MANAGEMENT EVENT BUS R@b@tl@ as a S@WIG@ DRING Data Analytics
VALUE & TIME SERIES STORAGE [..) OCATION SERV - }\

Public & Private

DEVICE COMMUNICATION

Cloud
JSON / XML MQTT
HTTPS
HARDWARE
AR ' .
PROTOCOL > L0GGING Edge Cloud
M2M GAT
S LOCAL RULES I/os [N
ry FIELDBUS ALARM SOA-

Source: Device Insight

q‘

Device Device 2 Device 3 Device 5
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KUKA

Thank you for your attention!

RAMI 4.0 and recommended Standards
KUK. 20

bH| R-R&D | Munz | 15.02.2016 | Page www. kuka-robotics.com




