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Factory-X

The Digital Ecosystem for
Factory Outfitters and Operators
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Factory-X ‘_"
Our Scope and claim = 4
Building the foundation of an open and collaborative digital ecosystem

for factory outfitters and operators!
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11 Use Cases of Factory-X

11 Use Cases for
horizontal and
vertical data
transfer

Integrated Toolchains
and Collaborative
Engineering

CxD)

-

Information Update and
Change Service

Collaborative
Information Logistics

l/‘\&
N

Condition Monitoring

Modular Production

Manufacturing as a

Autonomous

led Services Service - On Demand Operation-as-a-Service
Manufacturing
a = 2417
s axo o
Traceability Energy-Consumption Carbon Footprint Circular Economy
and Load Management
Management ’
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Factory-X Kernel & Basis Services
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“One size fits all” does not work. We need a modular approach

to achieve interoperable data spaces

The Factory-X Continuum

Product Value Chain:
PLM + Supply Chain + Operations

oM. Mo cm '

Material Component Iéég:tory

_ _ rator  Shopfloor Use . Reuse..
supplierS supplierS OPErator  operations & Asse
/- /. Management
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Connected
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machines
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FACTORY-X

Foci of MX-Port Configurations

Supply Chain oriented
“HERCULES”

PLM +
Operations Mgmt. for Production Equipment

(11 LEO”

Operations Mgmt. for Production Equipment

“ORION”
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Factory-X goes public
Registration over https://factory-x.org/

Manufacturing-X Technical Council

What is the Manufacturing-X Technical Council?

= Factory-X aims to create an IT/SW technical basis (the
,Factory-X Kernel“) for software solutions in
Manufacturing-X using results from Catena-X.

» In the M-X Technical Council, the approaches are
presented — depending on the project progress — and
feedback is invited.

Who is it for?

= The Manufacturing-X Technical Council is aimed at anyone

who is interested in the application of the IT/SW technical
“Factory-X Kernel”, e.g., for the implementation of their
own software solutions within the framework of
Manufacturing-X.

When? #6 — was on Tuesday, March 37 2026

What‘s next?

FACTORY-X

Customer Sounding Board

What is the Customer Sounding Board?

» In Factory-X, various so-called business applications
(software solutions) are designed, developed as
prototypes and validated for 11 use cases.

* |In the Customer Sounding Board, these are presented —
depending on the project progress — and feedback is
invited.

Who is it for?

= The Customer Sounding Board is aimed at anyone who is
interested in using, e.g. validation, the business
applications of the use cases or who wants to create their
own software applications that are interoperable with
Factory-X.

When? #6 Now!

Meet us on the Hannover Fair, hall 13 on the Platform Industry 4.0 booth.

March 5th, 2026
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Way forward to M-X DATA ECOSYSTEM

Factory-X proposal for
Governance ,M-X Verstetigung”
Operating Model
Set of common rules

Automotive

industry
(Catena-X)

Machinery

Chemical &
pharmaceutical
industry

. Electrical
Manufacturing-X 163 ectrica

Inteliigently notworked industry ‘0’“?;1 f:‘ e ':::
i S

M-X Governance

Food industry Ll mducs):::ce;
Further
data spaces

TODAY

FACTORY-X

M-X DATA
ECOSYSTEM

TOMORROW
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Governance MX-
Port “Leo”

Ulrich Lowen

Supported by:

* Federal Ministry
for Economic Affairs
and Energy
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Funded by
the European Union by the German Bundestag
NextGenerationEU
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Scope of Business Roles in Relation to the Foundational ‘_"
Framework for Manufacturing-X »

Foundational Framework for Manufacturing-X

Resilience Sustainability

Digital Products and Services

Shared services

Shared technological base layer

Competitiveness

Everything as a Service

FACTORY-X

Business Roles of Manufacturing-X
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~
7
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»
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1\ 1\ provides operation

of business
| application
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shared
service
operator

provides
governance

business
application
operator

[ supporting
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. ]
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Main Scope of Business Roles in Relation to Development of

X

FACTORY-X

Industrial Data Ecosystems

data consumer/
provider
business

focus on provision focus on operation application

operator

shared
focus on provision focus on operation service

operator

supporting

E_ ____________________________ > .\- services
CTTTT T o
: > |i...| community

conformity
body

governance
body
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FACTORY-X

Overall governance of MX-Port configuration “Leo” ‘_..
.

Overall illustration . Overall guiding principles
-— 4+> — Governance under M-X governance
data model - organization (as discussed in TP7)
governance S - f “L 5y .
uses data model body <8 eparation of “Leo” governance into
2 .
data —H e | B 8 = Architectural governance for
ider / 2 . . .
o simer ii.i‘p— 82 = Shared services of MX-Port configuration “Leo”
' ©
ngg;ggggg;g;ggg;[r _ > = Governance bodies or communities assuming
sl community application governance
usiness D ——
application . = Application governance can be assumed by any
operator | :
4 governance body or community
provides operation .
of sharedsorvce ] g Conformity assessment body
hared «— S < e . : . e
ooy P sovemance b 8 & = Certification regarding technical entities (data
operator P> odv Leo’ <9 models, business applications, shared services
y ©3 ) I?F? .
T ] &5 defined by Leo-specific governance bodies /
_ communities
Conformlt}; < » M-X govemance = Certification regarding processes not intended to
assessmen h organization g 9P

body

—» provides governance

be specific for MX-Port configuration “Leo”
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FACTORY-X

Use Case —
Integrated Toolchains
and Collaborative
Engineering

Bjorn Sautter, Johannes Hoos, Mirko Loffler,
Sascha Schaper




I Scope of the Engineering Use Case in Factory-X ‘_"
~ = Collaborative Engineering with seamless data exchange along toolchains

FACTORY-X

data
providerS

provide data data
| consumerS

=

provide operation
of business
applications

business
application
operatorS
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From Challenges ...

. The Engineering Use Case in Factory-X

W Multiple actors with multiple tools in
l'l" different phases of engineering a machine

Letive Wittenstein
Festo Schunk Sizing Tools
(Electric Motion Sizing. ...)
2 N
Hilscher Design Too's
(EASY System Designer, ..}
N
Phoenix Contact Cenng; Tool
(CipX Engneer. ...)
h/
ERP (S4P. .)
o
Siemens WKC
ECAD (EPLAN, ..}
CAD {solidworks, )
DMG Mori ;;.e Physic Simuiation (NX MCD, ...)
o SAP

Behavice Simulation (SIMIT, ..}

. Trumpf 9

EPLAN

Siemens .

@ Productivity by Engineering Data Continuity

= = Integrated Toolchains and Collaborative Engineering

..to Solutions.

Sizing Tools 75 *‘ .
(Electsic Motion Sizing. ...) ? L
MX-Port 69 3 4
wel AN Qg
(EASY System Designer, )
MX-Port (Q -
Config.Tool SNELS

i;.P (ChpX Engineer. ...)
Construction MX-Port O T
ERP (SAP, )l
. MX-Port &

Mﬁ" ECAD (EPLAN. _Jl

CAD (sclicworks, ) = diess

AAS
MX-Port
‘ & P——
::} Physic Simutation (NX MCD, ) &
Behavior Simulation (SIMIT, ...)

) |

3
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) Integrated Toolchains & Collaborative Engineering

L

Productivity by Engineering Data Continuity

FACTORY-X

The Goal

» Increase productivity of engineering processes
» Facilitate & accelerate collaborative engineering

» Integrated Toolchains for digital engineering from
virtual solution finding and configuration to simulation

Configuration

g f) =
A The FX Solution in Detail
Simulation
g = Data continuity along integrated vendor-independent
7 7 toolchains based on common standards

= Collaborative use of engineering data based on a
trusted framework (MX Port)

= Digital twins for simulating and optimizing
production processes and systems during life cycle

March 5th, 2026 -
L L Il IS




~~ Integrated Toolchains & Collaborative Engineering -

Information Exchange along Collaborative Engineering Partners and Phases:
. Customer / User
T----- S
Technic®nformation
[Instance%qlution}
\\\
Requirements & Technical \ Whitepaper (Version 1)

Simulation &

Solutions Commission.

Engineering

/
Manufacturer / Supplier "
of automation solutions ]
I \ Manufacturing-X
I \
|
: Technical
1
\
\

1 Guidance Board

Technicallnformationl

Requirements {Instance Subsystem) {-

I’ ===
Subsystems / Part (Wl Requirements & Techrical Simf;:f;"& / J e ) /L --T l'
solutions supplier \ Solutions Engineering oo daakont ’I B
V4
Technical T ;’ Technical Information
e emen R
e
~—— — ,rf l
= 1
% Components /
Product supplier
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Manufacturer / Supplier
of Automation Solution

I
low !
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|rqqui're| 1 Requirements &
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[
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??fgita[ ?;win tti%:fr;v:\- Virtual Simulation
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[
[

) Integrated Toolchains & Collaborative Engineering

e

Asset Administration Shell (AAS) as standardized representation of Digital Twin

1 [ AAS identifier

FACTORY-X

MX-Gate
\

| Asset identifier |
submaodel L: Digit

[ Property: SerialNumber
‘ MLP: ManufacturerName
File: CE Marking
- | SMC: AssetSpecificProperties

SMC: Generallnformation
SMC: ProductClassifications
SMC: TechnicalProperties
SMC: Furtherinformation

File: ModelFile
Ref: AAS

SMC: SimPurpose
SMC: Environment 1

Source: Fraunhofer IPA

|

MX-Converter
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e Integrated Toolchains & Collaborative Engineering
= = AAS as a key element of MX-Port “Leo” in the Machine Builder Supply Chain

FACTORY-X

The Factory-X Continuum

MX-Port “Leo”

layer functional manifestation
MX Discovery

MX Access &
Usage Cirl.
AAS.REST

MX Gate
MX Converter
MX Adapter
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Workstream 2
Engineering and Manufacturing
of Electrical Systems (ELK)
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Workstream 2 (ELK)
Overview

-
Usage View
< I > Component Database
1
i Supplier l
Factory-X <> COnfitgi,l;rlation

Fx Fx Fx

1 |

I

'

'

1

1

'

'

'

: mponent-Dsts. Functions| Dats.

g propriatary
: ERP eCAD Software Suite
'

'

eCAD

1
| Integrator

_____________________________________________________________________________________________

Why?
* increase productivity by data continuity

How?

* based on real world user stories in electrical
engineering, as-is analysis are made and the
necessary target-state is derived

» clear focus on productivity raise by data continuity

What?

* representing the user in an engineering toolchain
along different companies and different
(engineering) software tools given

 What is needed in the daily life of an electrical
engineer and which comfort needs a new solution
to be accepted from the market?

March 5th, 2026 22



Workstream 2 (ELK)
Our User Stories

1.

| have a new part in my project and need
technical data.

Changes?!? A known component has been
changed by supplier, wholesaler or software
provider. How am | informed?

Semantics, e.g. ECLASS Advanced, is
updated. How to handle different versions?

A used product will be outdated and replaced
by a new one. How do | handle this?

I'm part of a supplier network and need to
exchange functional data between eCAD
systems and/or configuration tools in
different legal entities. How to?

L <[> Fx Ex .i
- new part !
| Suppler g | Integrator
5 - B
- : change propagation :
. Supplier /I\} CMANGEPIOPAGARON § - ™ ieqrator |
L <[> | Fx Fx .'
| Supplier | | Integrator |
i ECLASS Adv. !
i version update !
L <[> Fx Fx .

Supplier suceessor Integrator

____________________________________________

Fx

Functional Data !
] |

____________________________________________

March 5th, 2026
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Egon

Workstream 2 (ELK) s

FACTORY-X

Swimlane Diagram — from Integrator to Supplier via EPLAN using MX-Port LEO

Termir{al definitions:

©
o
5 1 [ ]
w O—)[Engineerm; Circuit ﬁjagﬁlmJ ‘;L Confi Terminal Siripe J >D
:
e @
@G C
o
= 5
m . :
b Authenticate Egon in EPLAN
% ks] Cloud system
a3
i}

—

Check if Egon or |
Crganisationis ———f yes—>| Request Data from PXC Cloud

known

Authenticate EPLAN System
with additianal User Merge into EPLAN AAS
Information by PXC Cloud

N\
Create Eplan-Project in
workspace

i

Electrical Engineering places
Terminals

Check Credentials Jl—'rl acceplad

\ J

Resolve Request with
AAS |d

Inform Configurator
ClipXEngieer about

send requested data

Check Credentials —if accepted

Software System
EFPLAN Cloud

[y

s Cloud

MX-Port Leo
o : Authenticate PXC System with
£ . i v v
_% -% . ResolveA‘I:gqlLéest W additianal User Information by | Y F s
0:;‘ 5 . EFLAN Cloud Configure terminal stripe Finish configuration | Informul—;s:gh; ahoit i Check Credentials if accepted zend requested data
= .
o % : | | |
£5 : T ~
é o : Checkif Egon or
o :
@A : Organisation is i ye | Request Data from EPLAN ‘
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Workstream 2 (ELK)
Value Added of AAS-based Data Exchange in Product Life Cycle

L,

GJ

lll

‘i'!‘n‘ " z'ﬂ-

Smart Products Smart Engineering Smart Production Smart Operatlon Smart Services Smart End of Life

Data continuity along the entire supply chain!

The data from smart engineering is passed on to the
production stakeholders via the MX-Port “Leo” and can also
be used in assembly.

In this step, the purely digital twin is transformed into a
physical product.

March 5th, 2026 -




Workstream 2 (ELK)
Value Added of AAS-based Data Exchange in Product Life Cycle

§ lll

ft)

FACTORY-X

(@) Lgwiis
me s VS
Smart Products Smart Engineerlng Smart Production Smart Operation Smart Services Smart End of Life
as-is to-be with Factory-X
« Time consuming processes « Data runs seamlessly between systems in
« searching for component details X house and from suppliers, based on AAS and
« searching for 3D-macros MX-Port technologies
 Time consuming data transfer - Easy to integrate configuration software based
« transfer from electrical drawing to layout planning on AAS and MX-Port technologies
+ transfer from drawings to configuration software - Huge rise in productivity by eliminating wasted
of component suppliers | time for searching and transferring
« transfer from IT-systems to machines ®
« transfer of data to blue collar workers _zv

March 5th, 2026 -
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Smart Products Smart Engineering Smart Production Smart Operatlon Smart Services Smart End of Life

(S

Automated access to functional
data, e.g. circuit diagram, via AAS

March 5th, 2026 -




Workstream 1
Conception and Design of
Automation Solutions (AUT)
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Workstream 1 (AUT) s
Overview = 4

FACTORY-X

What?

Katalog Discovery

Hersteller A [ System integrator Machine builder Factory operator o Projekteur auf
ﬁ Losungssuche
</> Konfigurator
Anbieter von 2 w IPD & EPS Wh ?
digitalen 2| £ R y .
el et Sizingtool Requirements Engineering
= = - Enterprise Product Structure
AAS
[ Requirements <D [ Maschine Frzend t
FESTD &S_y_s[emstruktur I SHUIEEIRTHES
| > Bereitstellung | | 1 Station Handhabung & Systemstruktur
Lenze I 3| DigitalTwin ) Antriebstrang
Digital ProductTwin £ Mech. Achse
m l Digital SystemTwin AAS > ] i &
CONTACT i I ! - Getriebe <
I m%mg . Motor
m | ‘b { | Motorcontroller
i I .9  Greifer 2
N % Katalog- | <b, <. b —{ | Station Zufiihrung HOW "
'\ L | tools I - B
28 Hersteller B | = B Systemmodell
WITTENSTEIN I
< I > | Konfigurator
| IT-System &
Anbietervon | - Engineeringtoolchain —
digitalen 1T I
. ) Sizingtool
Assistenzdiensten | l l l
Bereitstellung | __ _I
> DigitalTwin Software lloT Con-
Datentransfer " Digital ProductTwin LAR ECAD Ctrl VIEN -nectivity
Intern Digital SystemTwin
Dataspace
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Workstream 1 (AUT)
Overview

<> =
2 RAL

T :/
/‘\A Create system model L '

WITTENSTEIN

based on requirements

Digital Twin Engineer looking ]
for solution Automation
Problem

Solution

Integration into machine
builders IT- and
Engineering system

EPHGNIX
CONTACT
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Workstream 1 (AUT)
Value Added of AAS-based Data Exchange in Product Life Cycle

ft)

FACTORY-X

ah o] 10
W Zﬁ\
= \ ¥
V2 =
- - ==
Smart Products Smart Engineering Smart Production Smart Operation Smart Services Smart End of Life

Seamless engineering: fast and efficient!

Smart engineering systems can work with current product
data across companies using standardized data models
(AAS).

Using MX-Port “Leo,” product data can be accessed in a
standardized manner across manufacturers and integrated
into their own systems.

March 5th, 2026 -




Workstream 1 (AUT) ‘."
Value Added of AAS-based Data Exchange in Product Life Cycle J
01

FACTORY-X
10

1 1
e 0 Al O
opee] . - 1.0 y | [ g¥e = 1. .y -
] 140 LPwic Z;’s%* T | QO
e 0 o 7 VT S A M= MmO
, - — X0 § = & ”
Smart Products Smart Engineering Smart Production Smart Operation Smart Services Smart End of Life

Hi, | am Dora Designer. As a
mechanical engineer | am working
with a multitude of engineering tools,
disciplines and partners, and | suffer
from digital discontinuity.

How can | improve data continuity
for seamless e2e engineering and
make my work easier, better, faster
and thus more cost-effective?

March 5th, 2026 32




Workstream 1 (AUT)
Value Added of AAS-based Data Exchange in Product Life Cycle

L T

ft)

FACTORY-X

Smart Products Smart Engineering Smart Production Smart Operatlon Smart Services Smart End of Life
as-is to-be with Factory-X
 Time consuming and manual work Z * Quick & easy solution finding and configuration

- Searching in different product catalogs and across multiple suppliers at your fingertips

configuration in various supplier-specific tools  (Semi-)automated & reliable data integration in
- Transfer & integration of product data in engineering tools in standardized format

different engineering tools in manifold formats . Easy coordination and automated versioning of

« Coordination and versioning of collaborative collaborative engineering projects o
engineering products

March 5th, 2026 -
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oy *g
L Y[ L | | TYD
= - o
Smart Products Smart Engineering Smart Production Smart Operation Smart Services Smart End of Life

| need a linear
movement with

1. Mass =1,5 kg

2. Stroke =100 mm
3. Time =2,3 sec




Workstream 3
Virtual Commissioning
and Simulation (SIM)
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Introduction
Software-in-the-Loop Simulation for Virtual Commissioning

FACTORY-X

Simulation Model

Behavior Simulation Model Physics Simulation Model

nnnnnnnnnnnnnnn

uuuuuuuuuuuuuuuuuu

. bl Conero- e o [ e
Virtual — IR Neue .
CCCCCCCCCCC .25 p——elubricationSupply.Conveyo..
C LubrcationSupaly. Conveyo. b—b #3z piston pullback time [s] » i iCylinderExtended
ontrol T [P
rhaltensmodell
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Introduction
Missing interoperability in the engineering toolchain

Component
Supplier

e
—~ -

—
-~
-~
-
-
-
-
o~
-

Engineering

CAD

ECAD

PLC /NC
SW Dev

provides product

‘5

FACTORY-X

Factory
Operator

Machine
Builder
>.
4»
M ERP PDM / PLM
\\\
\\ \\ //
N
\
\\ \ /
N \ /
\\ P ‘ |
§§§§§§§ - O -
T Y 7

— —
—_—
_—
—_—
—_—
—_—
—_—
—_—
—_—

Simulation and
modeling engineer

- aquisition

integration

creatio n>

> Physics

Virtual
Commissioning

Simulation

Behavior
Simulation

Virtual
Control

Elaborate effort for simulation model creation limits the potential of virtual commissioning

March 5th, 2026
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Concept for behavior simulation model generation ‘_"
Integrated engineering toolchain = 4

FACTORY-X

: _________________ : TSt T TS T T T T T T TP R P IR AR TR R R I m 1

1 1
' Component | ! Machine ' Factory

. 1 .

E Supplier : i Builder i Operator
1 ! 1 1
i @ ‘ i . provides component provides product :

1 1
% =
| : ! Digital component !
1 Pl 1 > (Xx) !
! Information |, J <2 PLM |
| Provision [€ < !
1 1 1
E 1 E | Engineerin VC |
! ! s 9 g Mechanical \ \ |
: ! 5 < : Engineering :

b= 1 i 1

! | Ea |! | mMCAD |éedle >k _ — G| gomwsies |
1 1 ) 1 - c O 1
| L Eg Automation o °O® VC :
1 1 n O o) =
| ¥ ! = || Engineering 9 ‘_; 4 Simulation Behavi |
! < c ehavior
| AN : E ECAD | <2< > 3 7 E & & Model >1ED | simuation E
| ! ! Software (] L>> 3 I

! Engineerin (&) _ !
| Content E : PLC /NC <."> P J g R > = <".> Virtual |
| Management | . | SW Dev s - Control | !
: : : :
1 1 1 1
1 ! 1 1
1 ! 1 1
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Concept for behavior simulation model generation ‘_"
Selected technologies, formats and standards = 4

FACTORY-X

: _________________ : T T T T T T T T T TR TR R R EEEEIE R 1

1 . 1
' Component | ! Machine ' Factory
| Supplier E | Builder | Operator
1 ! 1 1
| @ ‘ i . provides component provides product :
! 1 1
1 < ! T
B '
1 ! 1 1
1 I 1 1
E — E i ® 1808 L .(‘\):D. k Ssp 2.0 E
| < ! ‘ ‘i_ é . + o + !
- il < P o | [ |
| Digital ~ € < ‘ — | : !
! 1 1
! Component | ! !
1 1 g g 1

V
E E s SRR Mechanical v v © |
| ! 5 < : Engineering oh :
' - P < o sics !
I | &a ||| MoAD |<dle > 5 . 1¢?| simuaton | |
1 [ 1 =] c 1
! V| E S | Automation e SE vC :
1 1 (73] (o)} -~
| ! = || Engineering 9 ‘_; 4 Simulation Behavi |
X ! veo) | € £ <> Q & Model ooo enavior !
| + : : ECAD < > N > © § O > < > Simulation :
' ' ! ® "N !
: N Constions : : ° ? : oe (] O T :
I Mock-Up

| T i ! : m %) > 2 :
1 1 1 > 1
1 1 1 1
1 ! 1 1
1 ! 1 1
1 ! 1 1
I I I @ I
1 ! 1 1
1 ! 1 1
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Automation Engineering (ECAD)

AAS <MachineModule>

Submodel <AutomationEngineering>

[ Machine Module ]

Collection <Devices> hasPart
| Entity <Device_n> . L
Collection <Connections> =~ { Component ]
| Entity <Connection_m> Ll
= { Connection ]
Submodel <BOM>
| Entity <Node_n>
hasSource/
hasTarget
AAS <Component_n>
Submodel <Technical Data> "[ CORGEaE hasConnector
e
Collection <TechnicalProperties> -7
| Collection <CAxConnector> . o _’__‘[ Property hasProperty

I Collection <Generallnformation>

l Collection <ProductClassifications>

Classification

hasClassification

Submodel <Prov. of Simulation Models>

Collection <Simulation Model>

l Collection <Ports>

Simulation Model

hasSimModel

L TTT

Concept for behavior simulation model generation
Ontology-based integration of mechanical and electrical engineering

FACTORY-X
Mechanical Engineering (MCAD)
AAS <Assembly>
-------- | Assembly I
Submodel <MechnanicalEngineering> -
J/ isUsedAs
Collection <Occurrences> | I
_______ Occurrence
| Entity <Occurrence_n> I— B
P
Entity <Occurrence_n> I- M= e
ﬁﬁﬁﬁ Occurrence |
Collection <Mechanism> .
includes
| Entity <RigidBody_m> FH
= | RigidBody |
| Entity <KinematicJoint_m> |~
constrains T
~
e ~
i KinematicJoint |
Submodel <BOM_Parts> isUsedAs
| Entity <Node_n> |~ ~[o
T~ I SinglePart
AAS <CompType_n>
Submodel <Models3D>
Collection <Model3D> Bespabty
File <GeometryFile>

I- I ¥ *I Geometry

-
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Concept for behavior simulation model generation
Simulation Model Generator

Knowledge graph
with integrated
MCAD and ECAD
engineering data

(AAS-RDF)

N

»,Give me all components in a
machine tool modules!*

-

,Give me all available simulation
models for a component!*

-

»,Give me all physical connections
between components!”

=

,Give me all PLC and NC
signals in the module!”

=

,Give me the components that
actuate my kinematics!”

-

,Give me the sensors that
detect the movement!*

-

,Give me the relation between the
MCAD and ECAD component!”

¥y ¥ ¥ ¥ ¥ ¥ 3

VC Simulation
Model Generator

Selection of simulation
model components

v

Creation of connections
between model
components

—
e —————

Creation of
connections to control

v
Creation of physics

v

Creation of
Co-Simulation signals

—

Simulation model
components

Logical connections
between components

Logical connections to
PLC and NC

Physics simulation
elements like actuators
and sensors

Signals between
behavior and
physics model

=

=

=

VvC
(Co-) simulation
model

(SSP, FMI and
STEP AP 242)
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Realization ‘_"
Example from a laser cutting machine tool = 4

FACTORY-X

Lateral Air Blast Module
with electro-pneumatic components

Pallet Gate Module
with electro-pneumatic and mechanical components
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Realization
Solidworks Connector with AAS Basyx SDK

FACTORY-X
v § Assul x S = O X
&y O localhost:3000 a‘? A v @ -
& W EpturaEngage - Per..  jilil DigitalTwin_AgileBo.. 3 Confluence & Gitlab - MachineDy... &b Arbeitszeit - Fiori M Miro (&) AAS Spezifikationen... @) Part2:API &) Part1  Sejte aus der Sprache Englisch X ilot il ra
iibersetzen? a
Ubersetzen in
Deutsch v
Mechanical
Engineering
Solidworks
Connector
CAD
SolidWorks
w.
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Realization
Simulation Model in Target Tools

Z:] Projektmanager
~ 4 Kopplungen

4 Neue Kopplung
v

%f Neues Diagramm
» | Monitoring
» . Skripting.
» | Listen

4_Portalansicht

VC Simulation Model

S 2.0
~yswem otructur
4 diaMererization

51 [N

&

SIMIT NX MCD
Connector Connector
Behavior Physics

Simulation Simulation
(SIMIT) (NX MCD)
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Conclusion

Efficient virtual testing through automatic model generation ‘E‘

Contribution

Outlook

\

FACTORY-X

End-to-end engineering tool integration
using data pull instead of file push

Semantic technologies (e.g. RDF & SPARQL)
enable flexible usage of information from
multiple AAS submodels

Concept was verified with engineering data of a
real machine tool module

Combination of STEP AP 242, SSP and FMI
is suitable to store all information for the
target simulation tools

Evaluate LLM usage to improve concept

Expand validation to further examples

March 5th, 2026

45






Thank you!

Contact information:
info@factory-x.org
www.factory-x.org



mailto:info@factory-x.org
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