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Devekos: Background &) vevexos

Customer (Product) focused manufacturing systems

= (Objective: Enable personalized production with

Unified Modul . R
Archfeciure  Product Architecture [T Pt automated manufacturing facilities composed
etk of distributed, networked systems, providing

Dedicated component level

Manufacturing

Lines = Modularity, reusability

Mathshichuing = Variant management

e = Adaptation and reconfiguration

Product
Volume
per

= Changes required in manufacturing facility
Variant Reconfigurable

Manutacturing = Reconfigurability of production systems
= |[otsize ~1
e » |ntuitive plant engineering,
Machine Tools re-engineering, operation and
maintenance
= Vertical & horizontal integration

Product Variety >

Source:Yoram Koren, The Global Manufacturing Revolution, 2010
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Scope and requirements &) pevexos

» Scope: To develop an intuitive engineering process supporting
seamless integration of multi vendor components
= Requirements:
= Means to model automation systems considering modularity,
reusability and interoperability
= Methodology and tool support for automation systems
engineering and re-engineering
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Envisioned automation systems engineering
using AML mechatronic models & pevexos

Planning

Www.manufacturer.com

=  Component manufactures publish component models built in

AutomationML, through their website Operation
) ) . . Ma | ntena nce Maintenance Cycle=3 months
= System integrators can plan their systems using an AutomationML Varl= 50 var2=70 <AutomationML/>

metamodel consisting component models

» Engineering data can be automatically generated in different discipline
specific tools from the planning data Maintenance Cycle=3 months

= Any changes in the system are communicated through an AutomationML
data bank
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Enabling interoperability of component
models with standardization

@ Metamodel @ Manufacturer Model @ Plant Model

Generic component Library AEELEELL 2 Specific component Libray

Plant model

Generic Component Description

Specific Component Description
|

Generic component

Attrib: Specific Component Information
Attrib: Specific Component Commercial Information
Attrib: Specific Component Meta-Information

VB vio: specific Component information
snnnnnnnna Wb spech component commercisl iformation

Attrib: Specific Component Meta-Information

Specific component

Skl
Interface 'f'
Specific component
Skill PPR Data interface Data interface
Interface Interface PPR
Controller
Data interface (i) Data interface
Attachment Pl IE‘II e
Contract i H ||
PPR o PPR ¢ Energyinterface § b bEnergy interface ’
Interface ) Interface
Paramz ™ H\:;\
. I
ttachment erasmace — Attachment Interface nterface
Interface Interface
Attachment Attachment
Interface Interface
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Using unified interfaces to components in the
form of skills

System engineering without skills System engineering with skills

\{ Plant Integrator

\Manufacturer A/

cuass

o

Manufacturer A

0y ) e
O =
%
/N
\ Plattform Manufacturer B Plattform ,i Manufacturer B
‘. Developer / - =/ Developer H
= Mechanical Connection = === Electrical Connection  «asas: Network Connection .
. Mechanical Component m]m Electrical Component Software Component Skl ”S
Individual disciplinary engineering and interfacing required for Unified interfaces to a system in the form of skills; complex components
each components encapsulated with skills
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Implementation approach

Systems engineering process using AutomationML metamodel

Modeling stage Planning stage Code Generation

Execution Model

c Tool 1
om po nent .................................................
: - . . Product |
Libraries Executable skill 1 aroguct

Template
Skills

Component " Component 1
4 Component skills B —
\ . Product
Executable Sk|“. 2 LSRR — : |:>
> . Component 2 :
4 Production Skills = ,. -

Product Executable skill n i e Tool n
Product ; ;
Libraries . Componentn |

Inspired from: Schleipen, M., Pfrommer, J., Aleksandrov, K., Stogl, D., Escaida, S., Beyerer, J., & Hein, B. {2014). Automationml to describe skills of production plants based on the

ppr concept. In 3rd AutomationML user conference.
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Tool support: Component generator

undate

Load AML File

Reload

s AML CompenentGenerator - (fff.aml)
File Help
Generic Component Loader Specific Component Creator
[=)- fifResourceClassfication -~ [=- KinematicCompaonents
KinematicComponents > GenercLinearActuator
HandlingComponents E
TreatingComponents
ToolingComponents
SensingComponents <<
Other W
20
Selected SUC Collada Interface
Mew Collada Path : | | Browse
Selected PLC Implementation
PLCXML Path: | | Edi
SUC Skills
Assigned Skills Available skills
Imported Skills Group [E] Handling
Skil Stop VWP <= g:!::gn.‘:wp -
. ilReleasaV
ShdlConvey WP Skil Stop WP
== SkilConvey WP
i Skl PassWF
SUC Supported Roles
Assigned Roles Available Roles
Imported Reles Group << - AutomationMLBaseRole
Facet - Group
Port Facet
-5 Port
- Resource
Demc i
Create Instance of the selected SUC
Name : |tezl| Create
Version 0.1.6813.22307 FJOB\Fortiss\worklcaex_workbenchi\FidgetSpinner\Students\AutomatienML\common'\fff.aml

Generic Component Description

Atrib:Specific Component Information
Atrib: Specific Component Commercial nformation
Attri:Specific Component Meta-Information

skl
Interface

Attachment
Contract

Interface

u

Interface.
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Specific Component Description

Atib: Specific Component Information
Atrib: Specific Component Commercial Information
Atrib: Specific Component Meta-information

skl
Interface
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...... - et
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Tool support: Mechatronic system

composer

AML Component
library Import

SkillGripWe

SkillPassWP

SkillReleaseWP

st
fridiedd

GenericGripperl

Metamodel 2) Manufacturer Model @ Plant Model

Mew Taxt

i ent
Specific component

PPR

I Interface

FMI
Interface

Attachment
Interface

AML plant
hierarchy export

Station Description

Attrib: Station Information
Attrib: Station Commercial Information
Attrib: Station Meta-Information

Skill
interface

PPR

Attachment
Interface

AML Mechatronic Models as Enabler of Automation Systems Engineering: Tool Suite and Workflow © fortiss GmbH



Usecase scenario & pevekos
VDMA demonstrator, Automatica 2018, Munich

| = Methodology

= Enabling interoperability using OPC UA
in individual components and layers

= Encapsulating mechatronic complexity
by skill based engineering

/7 " &
asentics 4
7 7 VDMA i =
nnnnnn W wesa oo
=. ok elrest
Z VITRONIC ) -y ‘ASKAW,
(=) % %o fortiss
= " T pPr s, ¥ 444 T & . FESTO ° UKA
Robotik + Automation s ASYS o,
FESTO (eps @ fafag  ziMmer r) afag afag ase_n_tlcs - L YRS
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Conclusion and future works & pevekos

m m |
Planning

Generic
-
Component Manufacturer LB e
Models Component €= =5
(Standardized) Models Zopas omw
<AutomationML/> <AutomationML/> <AutomationML/>

Varl= 50 Var2= 50

Operation ,
Maint Cycle=3 months

Maint
aIntenatce  plant Model

ik Q s <AutomationML/>

17 VDMA

J

Robotik + Automation H B e il

— L LCE
= An intuitive and error free systems engineering  Smae ton

“H#OPC UA

= Horizontal and vertical data exchange among
stakeholders
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