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Data and facts on CENIT AG fastsulTE

A CENIT PRODUCT

HIEERE T 0 Equity ratio Turnover
56,2% 123,8
1988 At stock market since Mio. €
founded in (_ﬁfa 1998
Stuttgart Q@
.. 5000%®
’
27.7 % = . & =l s i
wi A\ <N ubsidiaries worldwide
Mio. € 5
- A
5 9=
" @)
Long-term partnerships \ -
AEROSPACE with leading IT-companies '. Branch offices in
23.2 % like: 4 Germany
IBM :
SAP -
F&A 14.6 % Dassault 494
Systemes
V -, v
FINANCIAL @
SERVICES 11.5 % O 38
ITK, MEDIA 7.7 %
O
OTHERS 5.0 %
PUBLIC SECTOR 3.7 % ISIN: DE0005407100 o O 22
CONSUMER 3.7 % WKN: 54071C '?o(/ @
Stock markegIDHCsH ? g
T — Frankfurt'Stock Market 615
T A @ Market Segment: Regulated Market (Prime Standard) Employees 3



OUR EXPERTISE: PLM AND EIM OPTIMIZES BUSINESS PROCESSES cenit

PRODUCT LIFECYCLE MANAGEMENT ENTERPRISE INFORMATION MANAGEMENT

ke

i\ <) t
: . Sa8
o

Optimization of digital product development, production, * Over 20 years of professional expertise with
modification, order processing and service Enterprise Content Management, Business Analytics &
Optimization and Application Management Services

* Focus on holistic, individualized PLM solutions

* IT-based management of business-related documents

* More than 1,000 customer projects ] ) .
and information within core processes

* Decades of collaboration with customers of the
manufacturing industry and PLM / ERP software
companies

* Integration of PLM and EIM core competencies to create
comprehensive solutions with high benefits

3/6/2018

CENIT Company Presentation 4



Our Digital Manufacturing History fastsulTE

A CENIT PRODUCT

Digital Twin

1993

S8 Jconssaur Automation
L Offline Programming 2016
/ SUITE
SUITE .
= " Program Validation
EV/ fast " Resource Builder = Virt. Commissioning
= FASTTRIM = Layout Builder = Digital Twin
CATIA NC . EASTTIP = OLP
= Post Processors =  FASTCURVE = Automation
= NCReplay = FASTSURF
= CUT4AXES
DS Bassaur DS Bassaur cenit cenit

© CENIT AG 5



CENIT DFS in brief

Mechatronical automation system
model

Intelligent parts as mechatronical
model

Intelligent parts from component
libraries

Conclusion



Challenges in the digital factory fastsulTE

A CENIT PRODUCT

Increasing complexity
= Manufacturing processes

" Production facilities
= Robots, machines, AGVs, ...
= Complex kinematic systems
= Co-operating systems

= \ision systems
= Sensors

= Automation system and process control
= motion control
" Programmable logic control

= Savety systems

© CENIT AG 7



Challenges in the digital factory fastsulTE

A CENIT PRODUCT

Decreasing controlability and inadequate
software solutions
PLM Environment

= OLP Systems

= PLC Programs

= I[nadequateness of available software
solutions

= Performance and accuracy

" Inconsistency between digital and real
factory
= Automation system layoutlayout
= Bahavior of automation system components
= Controller emulation versus real control

= |deal CAD models versus real system shape

© CENIT AG 8



Our approach / objective fastsuiTe

A CENIT PRODUCT

@, AIRBUS

FastSuite Edition 2 &

\.ﬂﬁ\ s Reduction of complexity der Komplexitat ...
),Q\/I‘/e

" Increase of process knowledge
" |nvest in research

= interdisciplinary co-operation with partners
= Key customers

= Automation System integrators /
manufactures

= Robot and machine manufactures
= Research facilities / universities

= FASTSUITE E2 Produktportfolio

= Requirement oriented, scalable application
= Easy and intuitive usability

Development of human controlable
software solutions !

© CENIT AG 9



Simulation based Engineering Process fastsuiTe

A
Concept Phase : Detailing Phase I I Commissioning Phase I Operating Phase
| | | |
] . | I
Systems Eng|neer|ng | :
[¢]
©
3 Software Engineering / Program Validation / Virtual Commissioning > : Service >
(@)
v | I
| |
I |
|
|
Scalable simulationmodel i Cyber Physical Model
Physical Behavior Model
Mechatronic Model
Mechanical Model
I |
3 [ I
& |
_{:: |
% Mechanical Design > |
| §-
I Procurement & Assembly>| 34
Q I I
B Electrical Design > |
()]
2 l !
| |
|
: >

© CENIT AG



Unified Simulation platform fastsuite

A CENIT PRODUCT

7=

( ) Scaleable and open model for the complete
PLM Systems (Teamcenter, ENOVIA, SAP-PLM,...
manufacturing engineering processes

Planning Phase Detailing Phase Commissioning Phase

o  Mechanica nginering | ! e = Single creation of simulation components
" Prok = Layout ‘ Electrical Engineering | Com\rlrilgls]iac:ning " Llagato
" Validation ‘ Software Engineering | o u La yo u t p I a n I n g

FASTSUITE Edition 2 Simulation Platform

= Detailling of planing

= Layout- and process verification

= Offline programming

Cyber physical model

Simulation model

Physical behavior model

Mechatronic model

] = PLC Program Verification

HEEEPUEEEEEEN LI [ T[T LT T T gshareawemory . o .
FH H r = Virtual commissioning
£ g i

SharedMemoryl | | | I | |
e

= HEE = Operation and supervisary control

i i Ftans Sei Based on standards for connectivity and interoperability!

Software engineering Monitoring

—

Process & Layout Concept ‘ Mechanical engineering \>

L Purchase & assembly
‘ Electrical engineering

FOUNDATION

The Interoperability Standard for Industrial Automation™

XAwtamafiGmMe/>

© CENIT AG 11



Unified simulation platform fastsuite

A CENIT PRODUCT

Digital copy of physical environment

o

= Digital simulation models as
representatives of physical automation
systems
= Robots, maschines, jigs&tools, ...
= Controls
= PLC, RC, CNC
= Cell controls
= Connections
= Mechanical

= Electric
= Sensors, Signals, actors

= Performance optimized simulation
model layouts, which widley behave like
their physical pendants

© CENIT AG 12



fastsuITE

Unified simulation plattform
Different simulation requirements
= Layout- und Process verification

internal m m m = Accessability investigations
Emulator Emulator
1 1 1 LS L = Geometric shape verification

Simulation can base on emulation in an early

development phase

= Offline Programming
= Partial simulation (forward, backward)
= Collision avoidance
= Process verification

Simulation shall base on RCS und VRC
modules

= Virtual commissioning
= Production system simulation (Multi-
Resource)
= Simulation of Logic and behavior
Simulation bases on VRCs (SIL) und HW (HIL)

© CENIT AG 13



Process-oriented solutions fastsulTE

A CENIT PRODUCT

'_J

For all relevant processes / technologi
= User interface

= tool path calculation

= optimisations

" Technology parameter

= Download content

" Process model (optional)
Advantages:

= Technology optimized programs

" From R&D maintained technologies

= Customisable

© CENIT AG 14
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Mechatronical system model

fastsulTE

A CENIT PRODUCT

© CENIT AG

f

Mechatronisches Anlagenmodell

Bewegungs-

R

informationen

Verhaltensmodell i

Sensorsignale

Erweitertes

3D-Geometriemodell

T

Quelle: Kuka
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Strategy — Virtal Commissioning fastsulTe

A CENIT PRODUCT

r _r

Virtuelle Anlage \ J_r_] ng f _FJ ]

ICY
Simulation 3D-Modell ~

(L
(D
(L

Steuerungstechnik

= Commisioning of electric and control
systems comprises approximately 90% of
complete effort

= A share of 70% is caused by software
errors

Source: ISG

= Usage of E2 simulation model
= function description

= behavior model

SYAUtemaji@

* Gan
.......... + Beschreiben einfache Ablaufe . -
= R + Einsatz in frithen Engineering Phasen [ | CO n n e Ct I O n to P LC ro ra m m I n
FI e 3 S M i + Erster Input firr Simulationen und SPS-Code

= Transfer of functional description via
AutomationML (SFC)

= \alidation of PLC programs during

e Functio ChrttSFC)
e —r— AKmp el Al Vo

TEECEsre | SRS development
| ""“’“ = Commissioing of automation systems

aus nhr‘bar

© CENIT AG 17



Simulation infrastructure of FASTSUITE Edition 2 fastsulite

Simulation viewing :>

Processes / Logic plans
Solver Resource & Layout

Material flow Builder

""""""
S
Internal motion planning T D -
Internal logic :> : - : : =l B

Logic Behavior

J

Behavior solving

Automation ML

AutomationML

o f

realtime © ' ' External virtual time External External Libraries

External motion planning
External logic :>

© CENIT AG 18



Examples of sighal communication with external controls fastsuite

OPC-UA (Mitsubishi)

= Connection to Mitsubishi PLC
" Protocol: OPC-UA (standardised)

I L] (T

VRC Connector OPC-UA Connector

Robot Interface OPC-UA Server

7 7

© CENIT AG

A CENIT PRODUCT

Fanuc Robot Interface

= Connection to Fanuc VRC

= Protocol: Fanuc Robot Interface
(proprietary)

E Q’G > Simulation Modes
Add simulation mode

NI

[} Asynchronous connection

R FanucVRC

127.0.0.1 |
Port Number 60008 *

iExisting simulation mode ]

Fanuc VRC

IP—AddreSS 127.0.0.1
Port Number 60008

19
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Intelligent component models in Fastsuite E2 fastsulTE

A CENIT PRODUCT

Kinematics chain

Ressource

= Kinematics parameter

Peripheral

- £
u Axes I i m its F ; p . GEP2013IL-00-AD1 ﬁ—‘
il

= Connection positions d! =

Zimmer Group

" mechanical
= electrical

= Behavior model parameter
= Joint speeds

Ubersicht iber Home-Posil.

¥ GEP2013IL-00-A01
¥ Externe Achsen

= Joint acceleration i

= Signals o=
= Joint values
= Sensor values
= Control registers

© CENIT AG 21



Creation of intelligent system component Fastsuite E2 fastsuiTe

A CENIT PRODUCT

; ‘1‘,.‘Download . 2. Import 3. Kinematics

: _—
Y K By X
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ EEEEEE e smoes . oEEEEE i@ sgoes
| | ] =
a - | @ al =]
o .| | a ]

,,,,,

4. Axes limits 5. Mechanical adapter 6. Sensors
CTTTT T ) [T TN ﬁ CTTTTT] S moEEE ;.
u § il i g

7. Behavior 8. Save
CEDEE N [ e =EEEE .
£ ‘, 3 g | m
% :f. ‘ o % ."T. . [

© CENIT AG 22



Planned development fastsuiTE

A CENIT PRODUCT
Comprehensive transfer of intelligent system component models from CADENAS parts
library
" Direct integration of CADENAS library
access in FASTSUITE E2

= Advantages

= Scalable information content, depending
on manufacture

= Considerable reduced effort for simulation
model creation

* No manual modelling afterwords necessary @

" Error free trabsfer of manufacturer specific
components

= Fullfills pre-requisite of complete digital twin
of an automation system

© CENIT AG 23



CENIT DFS in brief

Automation-/Manufacturing
Engineering with FASTSUITE
Edition2

Mechatronical automation system
model

Intelligent parts as mechatronical
model

Conclusion



Application of AutomationML fastsulTE

A CENIT PRODUCT

Neutral comprehensive description of
models in component libraries with .
AutomationML B

. AutomationML allows complete neutral descritpon of m \
automation system components ~—

« Fits perfectly with requirements for model C
representation in component libraries like .
CADENAS Y/

 |tis an international standard IEC 62424 which can
be used free of charge.

( )
Topology Mechanic
information information

Comprises following information:

: N e : N
Further Mechatronic Func_tlgn
. . describing
Information unit . .
_ ) information
" )
Network Control
information information
Q 4

© CENITAG 25



AutomationML Architecture

fastsulTE

A CENIT PRODUCT

© CENITAG

System planning und Commssioning

Toplevel-Format
CAEX IEC 62424

System
structure
information
Components

Component
hierarchies

Mechatronic
Networks
Devices

Attributes

] Example_Production system
~) [IE] Conveyoro {Class: Conveyor Role:}
~) [IE] Frame_Conveyor {Class: Frame_Conveyor Role: }

~) [IE] Conveyer belt_Conveyer {Class: Conveyor belt_Conveyor Role:}

[IE] Drive_Conveyor belt {Class: Drive Role:}
SupportedRoleClass: Drive

~) o Interfaces
‘A) o< Drive_PLCopenXMLInterface {Class: PLCopenXMLInterface}

Drive_COLLADAInterface {Class: COLLADAInterface}

~) 0O
o> Screwing_Frame {Class: Screwing}

o> Gearing_Conveyor belt {Class: Gearing}

o> Forward_Socket {Class: Socket}
o> Backward_Socket {Class: Socket}
~) [IE] Inductive sensor_Conveyor {€lass:Inductive sensor Role:}
+) o Interfaces
0> Conveyor_COLLADAInterface {Class: COLLADAInterface}

~) [IE] Conveyorl {Class: Conveyor Role:}

- (mnccHicrarchy Name="Examplc Production system"=
<internalEiement Niame="Conveyor0" RefEiasesystemunieat

Example_

System/Conveyor” |

&a7 b

df2c4014b58b">

F | <Allibule Name—"Frarne” Unil—"min”

"Gonveyor_COLLADAIerface” RefDaseClassPath="AutomationhlLinterfac eClassL

xternalDate

<Pl mallnl e face Nare nl_Socke el ceCliass] ib/Socke” 1D—
<Cxternalinterface Name="Backw: ceClassLib/Socket" |
<SupportcdRolcClass RefRolcClassPath="ModcIRolcClassLib/Drive” />

</nternalElement>

ramcConveyor” RefBascSystemUnitPath="Exampl nveyd D= X
Conveyor belt_Conveyor’ RefBaseSystemuUnitPat mple_System L D 9ed-87
<dnlernalFlerment Nerme—"Drive_Conveyor bell” RefBaseSysiem i Pl xnvv\;1\#735/\\wu/(‘,um;mv\Ml\\fl')vwr“ 439481 -nddb-dacl-9hde-44bAabAS
sAttribute Name="dimensions" AtributeDataType="xs:string" Un
<Attribute Name~—"matenial" AttrbuteData Iy
<Attribute Name="connections" AttributeDataTyp
<Attribute Name="power" AttributeDataT:
<Attribute Name="weight" AttributeData
<Attribute Na ation: .
<Externallnterface Name: Interfa at
<Externallnterface Marne ' InterfaceCl
Jame=" lass " ID="194/3b5d-9776-4cbb- 5a0b-50d06760500c -
<Externalinterface Name="G elinterfaceClassLib/Gearing -2952.4btc $0ce Cladsa3s3521

-1PB - (05- 17043520 150" >
5b-2c92- mef b796-3e452e65¢010" />

<nlernalFlement Nerme—Tnduclive sensor_Conveyor” RefBaseSystem i
"Gearing_Drive_Conveyor beft" RefParinerSideA="7ed

diclive: sensor” D-"d4182de0-bbi:-47
)_Drive" RefPartnerSi 437¢

eanng_trame_Conveyor belt” RetiartnerSide/\="ay

rewing_Frame_Sensor’ af

onveyor1” RefiaseSystemUnit-ath—"Example_S)
onveyor2” RefE aseSystemUnIPath="Example_S

Il M e Mo A B fR 2<e Ryt Init P

‘Screwing_Frame_Drive” RefPartnerSideA="a0f65663) =

_Conveyor belt” Reflartner
ng_Drive" RefPartnerSideB="437948a1
ing_Sensor” RefPariner3ideB="d4f82

1/ andc 116212139/t
160-0447-1b60ed3a77eC">
27T kP ARAeA 1 F

Geometry Sounia i
and

kinematic

format
COLLADA =

Logic
cormat
PLCopen

XML

true” Iocalld="0" wicth="10" helght="4" name="Motor_aus">
1

<selectionConvergence localld="8" widh="3
localld="16" width="10" hoight="4" name~-Endschr_

“sres

ooy

[

<Attribute Name="power" AftributeDataType:
<Value>3</Value>
c

Components-
/device description with
eCl@ss Aatributes

="xs:integer” |

osp oPath="eclass#8."

—_———_—_—_—_———————————————————— — = L

Further aspects
in additional XML

formats [ ]

AutomationML transferred via OPC UA technology




Status on intelligent parts from component libraries fastsuiTE

A CENIT PRODUCT

'_J

Fastsuite E2 transfer of automation components from CADENAS librariy
Currently available

e  Geometrie (CAD-Formate, Collada 1.4.0)

« Kinematik (Collada 1.5.0)

Future concept: Transfer with AutomationML is currently investigated in AutomationML working group ,,AML-
Component”

e Adapter elektric, mechanic, fluidic (AutomationML)

Verhalten und Signale (AutomationML mit PLCOpenXML)
CADENAS https://b2b.partscommunity.com

| o <AutomationML/>

CENIT Fastsuite Edition 2

falls erwiinscht bitte Info an E-Mail: info
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Conclusion

Support of Automation System Engineering and Manufacturing
Engineering with Intelligent Parts from Component Libraries

= Support in all phases of automation system and process engineering with
digital factory solution Fastsuite Edition 2

= Concept phase, detailling, commissioning and operation
= Definition of intelligent parts as mechtronical model in FASTSUITE E2

= Scalable information content based on information provided by
manufactures

= |n future:

= Usage of AutomationML for extended data exchange for comprehensive
component models from CADENAS parts library

" Integration of direct acces to CADENAS parts library in FASTSUITE E2

© CENITAG 29
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