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Motivation

B Engineering information in simulation -> geometry, kinematics, other physical attributes, automation-

relevant aspects like pneumatic and electric plans and other information types.

B Enhance the level of maturity in VC -> physical based simulation, improved behavior models, automatic

derivation of tests and data exchange solutions.

B AutomationML (AML) -> topology, geometry, kinematic, logic and other possible XML-based standards

(usage of FMI in AVANTI)

Engineering data

Automation Markup Language

COLLADA
CAEX IEC 62424 Geometry

Kinematics
Top level format Physics

ObjectA
Plant topology
information Object A,
s PLCopen XML [ e ]

-Plants =5
*Cells Ohieeth: Behaviour st 1]
-Components : Sequencing é
+Attributes Object A,
+Interfaces
-Relations Further XML Standard format
sReferences Further aspects of

engineering information
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mﬂ@ Toolchain of Virtual Commissioning

B Phases in mechatronical engineering process beginning with the product
design, continuing with layout planning, functional engineering and ending
with commissioning and production

B VC starts during/after the mechanical and electrical design and proceeds
concurrently to the software design.

B A virtual model of the whole production system is prepared based on data
generated in these phases of the engineering process.

o Behavior model
o Geometry model
o Emulation of robot controller

Virtual
commissioning

d Product Layout Functional
e Design planning Engineering
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ﬁm@ Toolchain of Virtual Commissioning

B Toolchain of VC of productions systems for the automotive industry before and
after the AVANTI project. The AVANTI project extended the toolchain with the
parts highlighted by red boxes.
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mﬂ@ Automated test generation

B Structure of an automated test bed for the VC

z StlmUII
Control System |~ _
(SUT) Observations N
Test Q
. Measurement Test Svst <Cases
Control Signals Values est System oo )\
TR Testing
Controlled < Stimuli Engineer
System Observations <,
(virtualized) >
Evaluation
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ﬂgmﬂfp}’ Implemented functionalities

B Y200-FMI Connector
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Implemented functionalities
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ﬂgmﬂfp}’ Implemented functionalities

B tarakos export/import

taraVRBuilder
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taraVRControl
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3 Implemented functionalities

Aavant?

B Automated test generation tool

3 Dialysis - Awanti Praject
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5
P AML-FMI

B Interconnection of behavior simulations to PLC programs within
AutomationML through FMI

AutomationML document

| 1E: "Station" |

—)l El: AutomationMLInterfaceClassLib/.../PL.CopenXMLInterface/VariableInterface |

|—>| refURT = file//fc:/st_program.xml#in01 | i
Control
4>| EI: AutomationMLInterfaceClassLib/.../FMUInterface/VariableInterface | System
- - — (suT)
refURI = . file///c:/st_behavior.fmu#varX ] —— A
—)l IL: Name = "FMUvar_to_PLCvar" v
Control Sys. -
IE: InternalElement refPartnerSide A Gateway Component Component 3D_Vlsua“"
EL: Externallnterface FMU FMU 1 FMU n zation FMU
IL: InternalLink refPartnerSideB 7

| ! |

FMI Co-Simulations-Master
‘ Embedded Test System ‘

Functional Mock-up Unit (FMU)

modelDescription.xml

<Model Variables>
<ScalarVariable name=""varX"... /> [€

U |

</ModelVariables>

74
PLCopen XML document
Program
= in01 outQ] p=
=1 in02 out02~
7

© AVANTI - All rights reserved, also regarding any disposal, exploitation, reproduction, editing, Page 10 ITEA2 - 12035 x I TE A Z2 2'

distribution, as well as in the event of applications for industrial property rights. EU“

INFORMATION TECHNOLOGY FOR EUROPEAN ADVANCEMENT



mﬂ@ Communication platform - Overview

B The CoP is a web-based software system to allow shared access to model
data. The essential functionality of the COP is the data exchange of project
information regardless of the location. It also provides some necessary
services like version management, data security, and role management.
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Communication platform - Implementation

B The web interface of COP is the tool, the user interacts with and where file
exchanges with the server are realized.

CoP - Login
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X 2
avenTl
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mﬂ@ Business opportunities

B A standardized, easy to use, and reliable distribution channel for the

component behavior models.

Reusable physical component models and the existence of data
exchange interfaces reduce engineering effort in the simulation
process.

Based on improved VC models and more precise requirement
specifications the tester can guarantee and sell higher test
safeguarding and test coverage. An automatic test execution
becomes possible for better test coverage.

The Communication Platform provides an environment to exchange
data during the development process of production systems. The
primary role of CoP is to provide various project partners with
different backgrounds, e. g. Mechanical engineers, electrical
engineers, software engineers, etc., with a tool for a reliable data
exchange.
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Questions?
Thank you for your attention.
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