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F-X Knowledge Camp zTag 1

10:30 | Ankommen - Hol Dir einen Kaffee

11:00 | Er6ffnung & Willkommensworte des Gastgebers
Dr. Oliver Niese: Chairman of the Mgmt. Board at Festo Didactic SE

11:15| Factory-X: Das digitale Okosystem fiir Fabrikausriister & Betreiber
FX-Projektleitung: Roland Rosen (Siemens) und Silke Huesmann (SAP)

11:30 | Big Picture: Industrieller Datenaustausch +was muss ich beachten?
Ulrich Léwen (Siemens)

12:00 | Demonstrator Kurzvorstellungen

12:30 | Lunchbuffet - inmitten der Demonstratoren
Besuche echte Anwendungsfélle & erfahre alle Highlights von den Experten!

14:45 | Breakout Kurzvorstellungen (2 x eine Stunde)
Besuche informative und interaktive Breakoutsessions!

15:00 Start der Breakouts | 16:15 Zweite Runde der Breakouts

17:15| )LVFKERZO™ B3RGLXPVGLVNXVVLRQ

Interaktiver Wrap up & F-X Ausblick

anschlieend Snacks and Drinks
Offener und lockerer Abschluss des Tages bis 19:00

© 2024 | Open Industry 4.0 Alliance | Public

F-X Knowledge Camp zTag 2

09:00 | Ankommen - Hol Dir einen Kaffee

9:30 | Eroffnung Tag 2
Bjorn Sautter (Festo) + A45: DO O3

09:45 | Breakout Kurzvorstellungen
Besuche informative und interaktive Breakoutsessions!
MX-Port: Hercules, Leo & Orion | OPEN | DT & LLM Integration

10:15 Start der Breakouts

12:15 Unser F-X Champion
Uberraschung!

12:30 | Lunchbuffet - inmitten der Demonstratoren
Besuche echte Anwendungsfélle; Erfahre alle Highlights von den Experten!

13:30 Ende der Veranstaltung

14:00 Festo Technologiefabrik Scharnhausen
Fir 60 vorab angemeldete Personen
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N
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Breakout Area

Location FESTO

Esslingen
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FESTO

We set the
world In motion.



FESTO

—— Frombest productto best partner
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Seamless Automation Digitalization & Al  Lifelong Learning Sustainability Local for Local
We deliver best fit We support Industrial Ready for transformation: We make the production In our global production
In automation for factory and Transformation of our Automation and education of our customers energy network and technical
process automation customers with smart for the competitive ((] 1 v8 wneukal engineering centers we
products for better advantage develop and produce locally
competitiveness and are therefore close

to our customers



—— A portfolio meetingour pe3}tu Ef[e A% 5 S|tVe

I
Standalone Smart Products Industrial Apps Digital Twin
Software
Supportcore Our products Out-of-the-box Alto Boosting the valueof
processeslong the become smart via increase the value of our hardware by
customer journeyof connectivityand our hardware facilitating

our customers device features trustworthy data



Industrial Transformation
Driving Structural Change

Entire branches of industry and sectors
are undergoing profound changes.

It is about the implementation of Industry 4.0
and structural realignment. |
For more sustainability in production.

YA




—— Digitalization

Industry 4.0and virtualization
are the key to

> dealing with increasing complexity
> achieving greater flexibility

> increasing productivity

> reducing harmful emissions

The result:better quality and reduced use
of resources.




FESTO

—— How do Digitalization and Al
help to masternncreasing Complexity?




FESTO

With Al: We Move
Machine Data with
Festo Smartenance
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> For more transparency to make
good decisions

> Machine data in real time on
a mobile tablet

> Insight into the maintenance status
of machines and systems

> Foresighted and with optimization
recommendations



FESTO

With our Digital
Engineering Tools
we Simplify:

> Dimensioning

> Calculation

> Configuration
> Simulation

> Construction

> Commissioning

> Energy saving




FESTO

Through Digitalization
and K Savings

> |Implementation of digital technologies
In production environments according
to Industry 4.0

> Reduction of CO2 emissions
for us and our customers

> Changing linear production and
and utilization processes towards
a circular economy




FESTO

— With Festo AX/ou can
S Achieve fultransparency

With sensor technology, machines not only
deliver products but also large amounts
of data at the same time.

Artificial Intelligence is used to generate informati
with specific optimization tips.

We use algorithms to

M > |learn from the data
Industrial Apps > recognize anomalies
> make good decisions

> reduce energy consumption



—— With Artificial Intelligence
In Real Time

Depending on the task, industrial apps deliver
the right optimization settings.

> On edge/on premise/in the cloud
> Predictive maintenance

> Predictive optimization

> Predictive quality

> Predictive Energy
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FACTORY-X

Factory -X

The Digital Ecosystem for
Factory Outfitters and Operators

Silke Huesmann
Roland Rosen
(Project Manager Consortium Factory -X)
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ORWLYDWLRQ A%LJ 3LFWXUH?:
Manufacturing -X. Make Data Work.

Manufacturing-X will implement the decentral and collaborative Industrial Data Space for Industry 4.0.
Open, global and cross-sectoral.

Reorganize and increase flexibility and
independency of industrial value chains and Resilience
networks.

[ . | | ffici | -dri AT
‘. Manufacturmg-X ncrease efficiency and enable data-driven Sustainability

solutions for CO, balancing and circular economy.
Smart/& Connected Industries 2 9 y

Accelerate digital innovations and enable new

data-driven business models. Competltlveness

17



Germany

Cooperation between the projects

FACTORY-X

Transfer and
scalability

Industry-specific
implementation of
use cases

Further development
of core services,
FOSS components,
standards and
regulations

M)

MANUFACTURING-X

I SRS SRS SR S S ——

fﬁbﬂﬂf’%m

Wind
-X

Transfer-X <=

Construc IMX

tion-X

Technical Foundation

Regulatory Framework and Standards

energy-

Railway-X datax

All icons by icons8
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Factory -X
The Digital Ecosystem for Factory Outfitters and Operators

Factory -X
% Business Models
¥ Operating Model
% Transfer Measures %

% M-X Guidance Board

FACTORY-X

(0

...............

Factory -X
Use Cases

% International

FACTORY-X Manufacturing -X

MX-Port

Feb. 11, 2026 -




The Factory-X Consortium

Industrial
Partners
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Factory -X ‘_"
Our Scope and claim = ¢

FACTORY-X

Building the foundation of an open and collaborative digital ecosystem
for factory outfitters and operators!

Product Value Chain:
PLM + Supply Chain + Operations

Material Compo-nent ! Shopfloor  Use Reuse «
supplier S Asuppller S T Operations & Asse
/' Management
Machine Machine K
builderS buider S @& Edges
/ o
‘(\x Connected
o sensors /
ﬁ \')\\66*0\(\ machines
Device Device @Q’ QQ\
. _ & o
supplierS supplier S@’bd(;\x
/ Q\/

Feb. 11, 2026
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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

lf ‘\l
N

Condition Monitoring

Modular Production

Manufacturing as a

Autonomous

led Services Service - On Demand Operation-as-a-Service
Manufacturing .
W& k¢ [ )
‘ -l ano U
Traceability Energy-Consumption Carbon Footprint Circular Economy

/N

and Load
Management

Management

Factory-X Kernel & Basis Services

Feb. 11, 2026 -

FACTORY-X




32QH VL]H

ILWY DOO" GRHV QRW ZR DN S KHRQH

to achieve interoperable data spaces

The Factory -X Continuum

Product Value Chain:
PLM + Supply Chain + Operations

T -

Material

W oa

Component
_ por Factotry Shopfloor Use Reuse
supplierS supplierS OPEIAIOT  operations & Asse
/' /' " Management
Machine Machine o
'\0(\ Edges
builderS builderS & g
Q
/ / (\xo Connected
<o sensors /
ﬁ ﬁ \')\\6:0‘0 machines
Device Device efb QQ
supplierS supplierS 6‘\0 &
\“(‘) W

& A

FACTORY-X

D'

Y:

Generic structure of MX -Port

f Layered structure with different functional
manifestations per layer

f Use case can configure specific MX-Port
according to its needs

Components for

MX-Port Layer . :
configurations

MX Discovery

MX Access & Usage Citrl.

MX Gate
MX Converter
MX Adapter application specific
N J
Y
options
Feb. 11, 2026
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32QH VL]H ILWV DOO" GRHV QRW ZRWN S.JKHROH V- |
to achieve interoperable data spaces = S

FACTORY-X

The Factory -X Continuum _ _ _
Foci of MX -Port Configurations

Product Value Chain: Supply Chain oriented
PLM + Supply Chain + Operations

T L

Material Component Ieégtory

) ) Yat Shopfloor Use Reuse ...
supplierS supplierS OPErAtor  operations & Asse

/' /' " Management
lﬁ lﬁ PLM +
: : Operations Mgmt. for Production Equipment
Machine Machine .006
builderS builderS & 3/ ( 2°

Connected
sensors /
machines

VY A =
s IS o
SV &

Device Device @R
supplierS supplierS (‘F\Qx%\)
/- /. @’Z& Operations Mgmt. for Production Equipment

325,21°

Feb. 11, 2026 24




Making Manufacturing -X successful nationally ‘_"
Manufacturing-X Guidance Board = ¢

FACTORY-X

International Manufacturing-X Council (IMX) What we do:

f Identify: analyze the participating projects for overlap
including risks of incompatibility and redundancy,

Manufacturing-X Council Germany (MXCG)

[ Prioritize: identify alignment potentials and sort them for
expected impact to reach the stated goal,

f Evaluate: structure and compare options for each alignment
potential,

MX) MX-Hub

Unlock Innovation
Across Ecosystems

Manufacturing-X

f Decide: draw up a joint way to move forward together across
all alignment potentials,

Guidance Board Similar . f Communicate: create transparency about the degree of
structures in alignment of all M-X projects and all decisions taken by the M-
other X Guidance Board
: : _ Topic Topic countries f Advocate: create transparency about the technology,
Topic Topic Topic Grou Grou administrative and organizational approaches how to become
Group 1 || Group 2 || Group 3 P P M-X compliant interoperable to a broad audience to inform
« « potential upcoming projects.

Manufacturing-X Projects
& other stakeholders

f Cooperate: with other standardization initiatives like Gaia-X,
Catena-X, ,'7$ ,62 ,(& ordér@ reuse what is already
established

Feb. 11, 2026 25


https://mx-guidanceboard.org/

Way forward to M -X DATA ECOSYSTEM

Machinery

Chemical &

pharmaceutical
industry

~ Intelligently networked industry

Factory -X proposal for
*RY H U Q D eXPuydrstefigung 3
Operating Model
Set of common rules

Automotive

industry
(Catena-X)

Electrical
components
industry

ManUfacturing-X

Other
industries

M-X Governance

FACTORY-X

M-X DATA
ECOSYSTEM

TOMORROW

Feb. 11, 2026 -




Topics for the continuation of MX Guidance Board (M
Questionnaire to MX-Projects

Background

f The Manufacturing-X Guidance Board is currently addressing various topics in
different "Topic Groups", see right.

f The MX GB organization is currently executed by Factory-X
AEWith the Factory-X proje F Wepd/ a successor will be needed

Goal of questionnaire*

f Collection of topics which are to be processed further and newly after 30.06.26
across projects and partners

f Topic candidates are existing topic group topics as well as new topics in the areas
f Shared MX target vision
f International connectivity
f Cross-Industry Use Cases
f MX-Port and -architecture
f Administrative-organizational topics (Governance)
Overarching objective of the MX GB continuation:

Ensuring the interoperability of a common, open data ecosystem for
industry

*) Questionnaire addresses project leads of Aerospace-X, Antrieb 4.0, Chem-X. Construct-X, CX-NEXT, DataFlex,

DAVID, Decide4ECO, DIAMOND, energy data-X, Factory-X, Fluid 4.0, Furniture-X, growing, HealthTrack-X,
Process-X, Railway-X, Robot-X, RoX, SCALE-MX, SDM4FZI, Semiconductor-X, Wind-X

X GB) ‘_'i

FACTORY-X

. Demo Environment

. Test Environment

. Governance

. Traceability

. PCF (Product Carbon Footprint)
. Collaborative Engineering

. Circular Economy

o N o o B~ W N P

. Asset Data Modelling / DMP / DPP

9. Data Exchange Technologies (e.g. EDC)
Including Data Exchange via AAS

10. E2e Security Architecture Industrial
Dataspaces

11. Demand & Capacity Management
12. Modulare Produktion

13. Identifikation of Participants in & across
dataspaces (e.g. number of ID Provider)

14. Data Governance

15. IT/OT Convergence

27



Big Picture industrieller
Datenaustausch *was
Mmuss Ich beachten?

Ulrich Lowen

FFFFFFFFF

Supported by:
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MANUFACTURING-X NextGenerationEU

nnnnnnn




Motivation & Big Picture

International Manufacturing -X (IM-X): Make Data Work

IM-X will implement a federated, decentralized and collaborative data ecosystem for smart manufacturing.
Open, global and cross-industry, following FAIR Data Principles.

Reorganize and increase flexibility and
autonomy of industrial value chains and Resilience
networks.

- International Increase efficiency and enable data-driven
| Manufacturing-X solutions for GHG/CO2 balancing and circular Sustainability

Smart & Connected Industries

economy.

Accelerate digital innovations and enable new
data-driven business models to create new Competitiveness
value for manufacturing




Motivation & Big Picture

Foundational Framework for IM -X

A common guideline for IM-X activities and international stakeholders.

Strategic Goals

International Manufacturing-X develops
the foundations for a resilient and
competitive industry in a sustainable
society.

Exemplary Cross -
Industry Use Cases

International Manufacturing-X addresses
cross-industry use cases based on a
collaborative use of data with high
economic and ecological impact.

Foundation

International Manufacturing-X defines
global standards and runs a basic
technical infrastructure to guarantee
interoperability and sovereignty.

MANUFACTURING X

Digital Products and Services Everything as a Service

Shared Technological Base Layer

Business Models

International Manufacturing-X enables
innovative business models based on a
interoperable data-ecosystems

Capabilities

International Manufacturing-X
enables development and
deployment of fundamental
services driving the federated data
ecosystem.

Requirements

International Manufacturing-X
builds on a common technical,
organizational and legal framework
and contributes to the future
development in cooperation with
international law.



Factory-X Use Cases Generate Business Benefits For

Participating Companies Through Cross

11 Use Cases for data
transfer along product
and production system
supply chain

Condition Monitoring led Services

factory operator

machine
builder

component
supplier

Traceability

supplier  factory operator customer

machine
builder

Int. Toolchains & Collab. Engineer.

factory operator

Modular Production

factory operator customer

tool c machine
provider . builder

component
supplier

Energy-Consump. & Load Mgmt.

factory operator

service machine net
provider builder operator

component
supplier

-Company Data Sharing

Inform. Update and Change Service Collaborative Information Logistics

factory operator

component machine
supplier builder

@ component
Q supplier

Manufacturing as a Service

on-demand manufacturing
service
supplier  factory operator provider customer

."-h

machine
builder

Carbon Footprint Management

logistics

supplier provider  factory operator customer

Q™ B -

r‘
factory operator

service machine
provider builder

component
supplier

Autonomous Operation aaS

factory operator

ooooo

Circular Economy

factory operator

component
supplier

17 February 2026

FACTORY-X
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Requirements for cross

usSe case

lllustration

product

supply
chain

supplier

({)" recycler
logistics

provider  factory operator customer

™) ) b

machine
builder

@ component
{é} supplier

production system
supply chain

-company data sharing depend on the ‘_"
X 4
L~

FACTORY-X

From the perspective of a manufacturing
company, there are two different supply
chains :

fSupply chain regarding the product of the
manufacturing company

fAll deliveries from suppliers that are integrated
into the manufacturing company's product

fApplication scope of Catena-X

fSupply chain regarding the production
system of the manufacturing company

fAll deliveries from suppliers that are needed to
build and operate the manufacturing company's
production system

fExpansion of application scope of Catena-X by
Factory-X

17 February 2026 32



Factory-X Use Cases Generate Business Benefits For
Participating Companies Through Cross

G
-Company Data Sharing ‘:‘J

FACTORY-X

11 Use Cases for data

Int. Toolchains & Collah. E\gineer.

Inform. Update and Chan8§8ervice Collaborative Information Lo@istics

N ©
transfer along product IQ\(\Q \”\0‘\ :DQ\O(\
- e .k 2 o
and production system \‘\e §< 6‘)0
supply chain e‘\()m @ >l
2
#
Condition Monitoring led Sc&vices | Modular Production 9"
PR\ PR\
OQ\\(O 3‘&‘\ OQ\\(‘\ é“&\
o® p o® B o
Traceability o 0" Energy-Consump. & Lz\adof(gmt.
suppli operfar : ) factory operai®, o
‘¢b%%a\° ’@K‘\ S
X\ X\ ?‘?‘a& &]z::m
o® QQ@‘ mmmmmmmm o® Q mmmmmmmm
6\\ g e OV =
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Data Provider and Data User




Goal: cross -company data sharing should be standardized

lllustration

data
provider

defines rules to
be followed

governance
body

Data is subject to usage rights that must be
respected when it is shared

f A data provider has the rights to use and provide the
data

The focus of the Factory -X use cases is on
sharing data, not selling data

_requests data
~

data
consumer

provides data

<

v V

G

FACTORY-X

Considering different perspectives

Why does a use case provide value?

fEvery use case considers a value network
comprising various company roles

fA use case will only succeed in the market if all
FRPSDQ\ UROHV Ed&-€bbledMhe R XW
presentation

Why does standardizing cross -company data
sharing provide value?

fls standardization more of an obstacle or does it act
as an enabler?

Regarding scaling , many data providers and
many data users must participate

f Classic network effect, as seen, for example, with
eBay or HRS

17 February 2026 35



Data Provider and Data User

FACTORY-X

Foundational Framework for Manufacturing -X  Business Roles of Manufacturing -X

_requests data
data - > data
provider __ provides data” consumer
Digital Products and Services Everything as a Service - g

Shared technological base layer

provides
governance

governance
body

17 February 2026 -




Fundamental challenges of cross -company data sharing (I) ‘."
S

® $

FACTORY-X

Step 1. Data providers must provide their data in a standardized format

fData is only relevant to a data consumer if it is clear what the data is about

fChallenge 1. Standardized semantics versus bilaterally and individually defined data semantics
f The community has been dealing with this issue for a long time!

fChallenge 2: Standardized access to the data

This has nothing to do with cross  -company data exchange yet
fTKH GDWD SURYLGHU V LQWHUQDO ,7 LQIUBUVWRRKXFWXUH QHHGV WR EF
f This requires an investment !

17 February 2026 37




Fundamental challenges of cross -company data sharing (l1) ‘.'i
S

FACTORY-X

Step 2: How does a data consumer find a data provider interested in

f The community is considering two approaches
f Data consumer knows its data provider because, for example, there is already a contractual relationship
f'DWD FRQVXPHU XVHV D 3EURNHU" \HOORZ SDJHV ZKR PHGLDWHV D GDWD SU

fChallenge 3. Agreement on a standard for discovery
f, OFOXGHV D 3SKRQH QXPEHU" EXW DFFHVV WR WKH FRPSDQ\ V LQWHUQDO ,7
f The effort here lies primarily with the data provider

17 February 2026 38




Fundamental challenges of cross -company data sharing (I11) ‘.'i
B

FACTORY-X

Step 3: There is not only publicly available data, but also (strictly) confidential data

fChallenge 4: A data provider wants to be sure that a requesting data consumer is indeed who it claims to be
(authentication)

f Standardization is necessary here, at least in the long term
f As a first step, it is conceivable that the data provider defines the rules
f However, this creates efforts for the data consumer of managing the data provider-specific credentials

fAdditional dimension: Who actually needs to authenticate? Is a company sufficient, or is the role of a human
user and/or the technical system required?

f Many use cases in Factory-X require authentication of human users and/or technical systems

f A key requirement to be considered
f Utilize existing security infrastructures and avoid building additional ones
f Find a solution for existing security infrastructures to trust each other

17 February 2026
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Outlook MX -Port




The MX-Port concept to solve the cross -company data sharing ‘."
challenges el

FACTORY-X

Generic structure of MX -Port
fLayered structure with different functional manifestations per layer
fUse case can configure specific MX-Port according to its needs

Layer Purpose

MX Discovery IS uged _to find business partners, data assets (e.g. devices) or business challenge 3
applications.
is used to ensure that data providers can define the data access and challenge 4

MX Access & Usage Citrl. . .
g usage as well as restrict the access and usage of the provided data.

MX Gate ... isused to exchange data in a uniform way. challenge 2
MX Converter ... provides the semantic model for the data to be exchanged.

j challenge 1
MX Adapter ... enables any business application to use the MX-Port.

17 February 2026




MX-3RUW FRQILIJXUDWLRQ 3/HR™ SDYHV WWR E. IR F
able to share data with many partners in the future L

FACTORY-X

Step 3: standardized concepts for
data sovereignty and trust

building on each other

data provider

E data consumer:

&

Step 2: standardized discovery of
the data provider

building on each other

data provider

Step 1: standardized common data data consumer:

}
' MX-Port
}

I
1
1
1 1
1 1
! :
1
| : i ! ! :
1 1 ! 1
1 1 1 ! ! 1
models and data access ! ; ! : 1| MX-Port :
|mmmmmmmmmmmm , Rt ! ! ! ' ' MX Discovery MX Discovery I
: data provider : : data consumer: : 1 : : : MX Acc. & Usg. Ctrl. MX Acc. & Usg. Ctrl. :
1 i ! ! ! I ] MX Gate —————pp MX Gate !
1 1 - 1 ! -
\ ' : 1 ! MX-Port ] ' MX-Port ' ' MX Converter ' : MX Converter :
: : : : 1 MX Discovery : 1 MX Discovery : : MX Adapter : : MX Adapter :
| | ! ! ! |[LMX Acc. & Usg. Crrl. || ! I mx Ace. & usg. cul. ||, I 3 i ! t !
1 1 1 1 1
. B . 1 _ 1 1 MX Gate er— MX Gate | : . 1 - 1
! MX-Port ! ! MX-Port ' \ MX Converter : : MX Converter : ! bUS.Ine:SS I ! business !
! MX Discovery . ! MX Discovery ! ! MX Adapter ! ' MX Adapter ' i application ' ! application !
MX Acc. & Usg. Ctrl. || ! L MX Acc. & Usg. cirl. || I I I ! ' responder ! I
1 1
] e [ T T— | tesponden | | Gequesten)
: MX Converter : 1 MX Converter 1 ! bUS.Ine.SS ! ' business '
! MX Adapter ! ' MX Adapter ' | application : 1 application !
1 1
: i3 : i ) i  |_(responder) i 1| (requester) |!
: business | | +|  business [+ TTTTToTTooooToo mommomooooooes '
. . .
. | application | | 1| application | !
1 1
: (responder) : | (requester) |1

______________

MX-3RUW FRQILIJXUDWLRQ 3/HR”

42
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Outlook MX-Port

Foundational Framework for Manufacturing -X  Business Roles of Manufacturing

_requests data
data R > data
provider _ provides data” consumer

Digital Products and Services Everything as a Service

MX Discovery MX Discovery

MX Acc. & Usg. Ctrl. MX Acc. & Usg. Ctrl.
MX Gate MX Gate
MX Converter MX Converter

MX Adapter

Shared technological base layer MX Adapter

provides
governance

governance
body

FACTORY-X

17 February 2026 -
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Business Application Provider
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In addition to the technical enablement for cross -company data ‘."
sharing, users must be provided with a benefit =4

lllustration
~_requests data
data I > data
provider _ provides data” consumer
1\ 1\ provides operation

of business
application

business
application
operator

defines rules to
be followed

governance
body

Consider an additional business role:

business application operator

FACTORY-X

Business applications provide  use case
specific functionalities

fMust meet standards for cross-company data
sharing

fAre interoperable QR 2AORFNHIIHFW
f Multiple providers for the same business application

f Business applications from different providers can be
SHDVLO\" HIFKDQJHG IRU RQH DQRWK

Data providers and data consumers can
focus on the actual application challenges

f Software and IT are often no core competency of
manufacturing companies

f Data providers and data consumers can also provide
software applications themselves

Regarding scaling also many business
application providers must participate

f Three-sided network effect
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Factory-X Use Cases Generate Business Benefits For
Participating Companies Through Cross

11 Use Cases for data
transfer along product
and production system
supply chain

Condition Monitoring led Services

DMG MORI, Festo, Ifm. Schunk,
TRUMPF, Unimann, WITTENSTEIN,
josch (associated) DMG MORI, TRUMPF.
Basch
“omponent suppie (associated) DMG MORI, Schunk
TRUMPF, Unimann

factory operator

sap, AP,
Siemens Siemens. Slemens
‘condition monitoring / ‘connectiity device comectiity
dgtal sevices work appication
applcaton prodder  application provider provder
Berger. DMG MORI
P, SOFS, SIEMENS
suppiier factory operator customer
Berger. Siemens DMG MORI t

component suppler  macine buikder
omies

i

campaneet

reaktime monitoring  pats, material, and

and tracking data tracesbilty
applcaton prodder  appication provider
TRUMPF DMG MORI, GEC,

P, Semens

Int. Toolchains & Collab. Engineer.

Hischer. SAP,
Semens, Becknott
(associated)

enginearing software
application

companent supplier

Festo, Lenze. DMG MORI,
Phoenix Contact, Uhimann
Schunk, Wittensten

Modular Production

DMG MORI
pee TRUMPF, Uimarn DIMG MORI, PAKIC,
i ekl biakdes TRUMPF. Unimann

factory operator customer

configuration, orchestration & production planning  resource alloc. & tool  production control  shopfioar information
assistance appication provider  appication provder mgmt. appication appication provider  layer appication

(Ws2) provider (WS2) (Ws2) provider (W52)

Frauhofer, Soffco, DMG MORI DMG MOR! MG MOR, DMG MORI, GEC

Unimann Fraunhofer, Siemens Siemens Fraunhofer, GEC,  SAP, Siemens,
mens TRUMPF

Energy-Consump. & Load Mgmt.

net operator
Berger, DMG MORI

Berger. IFM OMG MORI TROMPF, Unmann
Semens TRUMPF ‘Semens
component supplier  machine buider factory operator

energy management and  energy audit
optimization applcaton provider
provider (WS2) Fraunboter,
energy monitoring &  energetic digital _ machine 100l energy  Frausnoer, W
wng apolcaton  twin applcation management applcation  Semens
provider (WS1)  provder (WS1)  provider (WS2)
DMG MORI W DMG MOR
Siemens, IFM TRUMPF, IFM

-Company Data Sharing

G

FACTORY-X

Inform. Update and Change Service Collaborative Information Logistics

Festo, Fraunhofer
OMG MORI Hisches. Someny
Festo, TRUMPF common device
factory management

operator ‘application prosider

L ) |
<1> 8y .

‘machine ‘component SOK
buider suppler provider

DMG MORI DMG MORI, Festo, Hischer Slemens
TRUMPF Schunk, Sck, TRUMPF

Manufacturing as a Service

Fraunhofer, instawerk,
Matehory, Siemens

on-demand manufacturing

senice provider DMG MORI
DMG MOR! Instawerk Instawerk
TRUMPF PAKIC PAKIC
machine buider factory operator customer

i
_

aut cost

automated capaity tomatzed connectivty & user  automated order qualty control
evakation appication analysis appication  interface applicaton  proc. appiication  appiication provider
51) provider (WS1) provder (WS2) software (WS2) ws2)
DMG MOR, IFW, Semens. DMG MORI 1FW, Siemens, MT-Analytes,
Siemens, TRUMPF TRUMPF Semens, Soffico,  SmantFaetory KL Semens
TRUMPF TRUMPF TRUMPF

Carbon Footprint Management

ogstics suppier
Berger, DMG MORI
RIF, Schunk. Trumgf,

supplier factoey operator customer

Festo,
Beckhoff (associated)

component DMG MOR),
suppier Trumpf, Unimann
machine builder

@,

‘<>

contribusion of component/
machioe usage to PCF
application provider

management contriution of  breakdown of CFs

‘application prodder  logistics 1o PCF  and PCFs to product
appication provider application provider

Siemens SAP, Siemens SAP, Siemens. SAP, Siemens.

DMG MORI, Phoenx Uhimann, BASF TOV Sud,
Contact. Semens, DDC 00C ooc 00C
component suppler machine bukier factory operator sanvice provider

& —F—& %

ITIOT service nformation provisioning information recewing
appicaton senice application sarvice appication
prowder provider
Codewerk, DMG MOR, Codewerk, Hischer, Phoenix Hilscher, SAP,
Siemens, Uimann Cantact, SAP, Siemens, Sharecat Sharecat

Autonomous Operation aaS

DMG MORI, Empalis, Inovex

Jnovex. Prenode, Proalpha. SmartFactory KL
Pronode, TRUMPE TRUMPF
Siemens managed system to enabing autonomous
operator panel operate system operation appication
sopication prover  companents provider

- e

component suppier  machine buider  machine owner factory operator
Wittersten OMG MORI. DMG MORI SmartFactory KL,
TRUMPF TRUMPF

Circular Economy

Igus, Berger, DMG MOR,

Berger. Igus, PAKIC.
Festo, Siemens. TRUMPF, Uhimann RIF, Ut

factory
operator

Regradng
applicaton
provider
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Business Application Provider

Foundational Framework for Manufacturing -X  Business Roles of Manufacturing

_reguests data
~

data

h

provider

provides data”

»

Digital Products and Services Everything as a Service

|

data
consumer

1\ provides operation

Shared technological base layer

provides

governance

governance
body

of business
application

business
application
operator

FACTORY-X

-X

17 February 2026 -




Shared Service Operator
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Objective of Factory -X: provide reusable software functionality

across all use cases

lllustration
~_requests data
data I > data
provider _ provides data” consumer
T 1\ 4\ lT\provides operation of
| | | business application
provides operation of business
shared service application
shared operator

service
operator

defines rules to
be followed

governance
body

Consider an additional business role:

service operator

shared

G

FACTORY-X

Implementation of cross -company data
sharing is technically complex

f Example: MX-Port configurations

Provision of encapsulated units in the form of
shared services

f Shared services are clearly specified regarding
functionality and compliance requirements

fCompanies are free to offer shared services

Some shared services can be operated by a
3'd party company ( operating company )

f(IDPSOHV FHQWUDO 3SKRQH GLUH
SWUXVW DQFKRU”

Users are free to choose the operating
company

f Shared services can (partially) also be operated by
the users themselves
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Standardized cross -company data sharing requires a well - ‘_'
defined interplay between different business roles =4

FACTORY-X

Foundational Framework for Manufacturing -X  Business Roles of Manufacturing -X

_requests data
~

Resilience Sustainability Competitiveness data S data
provider __ provides data” consumer
Digital Products and Services Everything as a Service h g
1\ 1\ provides operation
I of business
| application

business
provides application
operation of
shared service operator

Shared services shared
service
Shared technological base layer operator

provides
governance

governance
body

A company must strategically decide in which business roles it wants to operate within data
ecosystems

17 February 2026




Foundational Framework for Breakouts Tag 1 P
Manufacturing -X h‘l

CAMP

| Reslience  Sustanabily _'\, Welche Mehrwerte liefern Datenraume?

Digital Products and Services Everything as a Service Moderation; Angelina Marko & Anja Simon

Wie verdiene ich Geld im Datenraum?
\ Moderation: Ingo Sawilla

Mit welchem Use Case soll ich anfangen?
Moderation: Ulrich Lowen

Shared technological base layer

Wie kann ich zwischen Unternehmen Daten
austauschen? Moderation: M. Hoffmeister, P.-H. Addicks, S. Fried|

Wie generiere und nutze ich Digitale Zwillinge?
Moderation: Frank Schnicke, Sandeep Rudra
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4 Themen-Bereiche

Umsetzung

F-X Architektur

F-X Begleitend

F-X Use Case

Ubersicht der Demonstratoren
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FESTO

1. AAS-basierter Datenaustausch entlang
des Produktlebenszyklus

2. MX-Port LEO: Zusammenfihren von
Informationen mit der Verwaltungsschale

3. Dataspace for Everybody

4. Ol4 Next Bike goes Dataspace
5. Active Digital Twin

6. MX-Port Hercules

7. MX-Port Orion

8. Remote Operator Panel

9. Collaborative Condition Monitoring-led
Services

10. XR-Demonstrator
11. OPEN-Community
12.Digital Customer Journey

13. Al Model Management meets Factory-X



Nusre FESTO €39

AAS-basierter Datenaustausch entlang o
des Produktlebenszyklus cave

LEX

Demonstrator

MX-Port "Leo" als verbindendes Element:
gemeinsame, Industrie-tibergreifende Grundlage
fir den Datenaustausch von Smart Engineering bis
Smart End of Life

Zusammenarbeit von vier Anwendungsféllen:

D A . QW H JobRNiRs@nd Collaborative
(QJLQHHULQJ?

Bmformation 8SGDWH DQG &KDQJH 6HU

BA&ROODERUDWLYH ,QIRUPDWLRQ /RJLV

DA&LUFXODU (FRQRP\:3
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MX-Port LEO: Zusammenfuhren von
Informationen mit der Verwaltungsschale

ZVEI” IDTA Product Carbon Footprint Showcase Loaded 299 submodels in 22s Role:  Albert Disclaimer: displaye

2500 kg COye as-built Submodels: Host: plugfest6_aas-voyager.com m Collapse All

21 77.3 kg COse as-is

Nameplate BillOfMaterial ProduciCarbonFootprint TechnicalData

hitps://phoenixcontact com/qri2900542/3B

sra

!" l iy Combination - Control Cabinet PCF Demo
.‘_L i EE2 NP ;1 BoM @peE f TECH ...

hitps://phoenixcontact. com/qr/3209536

Control Cabinet PCF Demo
2 P 1 5o @ por F TECH ... . https://phoenixcontact.com/qr/2966265

ate MF LI

https://i siemens com/1PBES7522-1BL0O1-0ABO+5C-Z0000803
Hybrid motor starter .
2 ne @rervioEiooc  TECH

afc

hitps://i.siemens.com/1PBEST 134-6HD01-0BA1+SC-Z0000503

https://i.siemens.com/1PBEST 132-6BF01-0BA0+SC-Z0000403

T Ground terminal
1Rk
| R E88 ne @ Pervio Edooc o TeCH .
hitps:/ii.siemens.com/1P6ES7 131-6BF01-0BA0+5C-Z0000303
La Relay Module https:/iwww esr-polimeier de/aasx php?BNG6774 7153_SN3304114
L mmems i
W £82 ne @ Pervio E2ooc §f TeCH .

https://iphoenixcontact. com/qri2900542/28

m $7-1500, DQ 32x24VDC/0.5A HF
SIEMENS

L . https://phoenixcontact. com/qr/2900542/1B
22 e @porvioEsinoc fF TECH ...

https:/ii.siemens.com/1P3RA21201KE240AP0+5C-Z0000003
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AAS Dataspace 4 Everybody

#B8aSyx

— Search for AAS.

o)

AAS Viewer

C ‘ 640 Shells ‘ 1
GearAAS % 3
https://example.com/ids/ .. =
DPP - Physical Node %
https://netapp.com/ids/.. ==
Truck v @
https://smartfactory.de/... =
Cab_Chassis & @
https://smartfactory.de/shelis/-.. =
Trailer_Body_White v @
https://smartfactory.de/shelis/-.. =
% 2026-02-03 08:50:49
Asset Instznce
Global Asset ID:
https://demo.digital-twin host/aas-gui/7aas=/aas-.
%% Global Asset ID QR-Code v
DPP - Physical Node ARS

Identification {ID):

https://netapp.com/ids/aas/1739_7555_2578_2485

1D short:
DPP - Physical Node

Description:

& Close Sidebar

— Search for SM/SME

F® DPP - Ph... | 9 Submodels &
"' Carbon Footprint Submodel
' Contactinformations Submodel
" HierarchicalStructures Submodel
» =  EntryNede Entity

[ ArcheType Property
[ TimeSeries Submodel
» Metadata Submode/Elememaatlzction
» Segments SubmaodelElementCollzction
v PowerConsumption Submaodel

; PowerConsumption Property
" HandoverDocumentation Submodel
» Doc nts (handover de tatio... SubmadelElamentlist
» Entities Submode|Elementliat
( TechnicalData Submodel
v |8 General information Submaode/ElementCotiotion

Eurthar infarmatinn

SukmodzlFlamantCallzetinn

=

7 ELEMENT DETAILS [3 VISUALIZATION

DateGiManufacture

CountryOfOrigin

ManufacturerProductDesignation

ManufacturerProductRoot

ManufacturerProductFamily

Manufacturer

UniqueFacilityldentifier

ManufacturerName

CompanyLogo

Asset Specific Properties

2026 — Eclipse BaSyx™ ©

AUTO SYNC: OFF w ] IDTA o ﬁ

21 JsonN

2022-01-01
Germany (DE)
"ABC-123"
*flow meter"

"Type ABC"

987654321

de "Metapp"

M NetApp-

AAS Dataspace
for Everybody

2/17/2026
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e FESTO €69

Ol4 Next Bike goes Dataspace

Durchgangige AAS-Anwendung
f Katalog-Befillung

f Zuliefer-Anbindung

f Werker-Fuhrung

f DPP-Integration

2/17/2026




Active Digital Twin

o FESTO 9

q KNOW-
LEDGE

CAMP

~ Search for AAS... ——————————————
QO | 135helis + [ ActiveAASDisplay
a
ActiveAASDisplay s x M ControlComponentinstance
https://sroart.festo.com/aas/05234.. i =

Visualization

Energy Monitoring and Carbon Footprint

AAS_Type CMMT_ST_C8_1C_MP_S( . M | EnergyMonitoring

| Bittps: f/smart.festo.com/aas/98920.-

~ RunAASon Edge  womon L. |0

hittps: //smart.festo.com/a3s/99920...

I3

AAS_Type EAMM A V32 57A
https: [/smart.festo.com/ads/$9920..

I3
X

AAS_Type ELGC_TB_KF_45_500

hitps://smart.festo.com/2as/ 99920,

I
x

AAS_Type _GRLA_MS_QS_4_D

— Sy n C h ro n ize With hitps: //smart.festo.com/a3s/99920... A

AAS_Type ADN_12_10_1 P A

H L12.10.1.P s x
0 p er atl ona l d at a hitps: //smart esto.com/235/99920..
AAS_Type. MUC. 25 W
hps: //smart.festo.com/aas/99920... e
B : Synchronization of
| aae Tiva auen vo ac n jro¥
% 2025-03-24 16:24:49 Digital Tw‘“ With
actual measurements

Type istance

— Provide harmonized &% oo
interfaces

Realtime provisioning
with calculated
Carbon Footprint

ActiveAASDisplay M

Identification (1D):
hitps://smart.festo.com/3as/0523423
1D short:

ActiveAASDisplay

« Close Sidebar

Options:
Range Interpotatian

60000 ms smooth ~
A/ A=

100.00

17:24:00 17:24:05 17:24:10 17:2415 17:24:20 172425 17:2430 17.24:35 17:24:40 17:2445 17:2450 17:24:55
@F ™ @ AirC {vmin]

Total Carbon Footprint generated today: 20.27 g

Average Carbon Footprint per box today: 21.21 mg

Christian Barth
Software-Architect
Corp. Research
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e FESTO €3

MX-Port Hercules hq

LEDGE

Provider

€

TRUMPF

W' matchory

Environment ]
Environment
- MX-Port “Hercules” |MX-Port “Hercules”
‘: " ! Dataspace Protocol + ! i =
e | SEacion X i Decentralized Claims Protocol : Factory-X i  Fraunhofer
FX test environment I EDC < > | EDC | Data Space los8
+ ——r I'-————j————— —--------------Imw- Fraunhofer Cloud
TRUMPE 1 | pIR 75T FA'ST | L N
| EA’ST Service : open source
7 EA’ST | ﬁ'amewo%\' with &' matchory
W i specific -
Trumpf Cloud Asset Connection : extensions matchory Cloud
L i -
i
i
!
[
i

ame Manufacturing
Trumpf internal - = Execution System

~— matchoryinternal
=== (MES) Data

% F h f * Data Space Consumer
raunnotrer to automate the retrieval of authorised data via MX ports within data spaces.
lose [Note: currently still in the FX approval process] 59




)
Netunousmre

MX-Port Orion: All about shopfloor data - L& oon

LEDGE

Energiedatenerfassung von Maschinen e
EX

Demonstrator
Available machines Machine status
4 - Aborted
Flat glass processing machine interop4x w 700 W
Overview 500 W

3 - Interrupted

PTW TU Darmstadt - Sample Machine Tool MX-Port 500 W {
W\("uﬁ.r*v\"*a\»J\(\.W*NMNMHFWWWrWWVWWWWMWWLMrMNWMMWJ
400 W
| J 2 - Ended
FO0O W et st AR e i st STy
200 W 1- Running
100 W
kW 0 - Initializing
18:05 18:10 18:15 18:20 18:25 18:30
= AcActivePowerTotal == ProgramsState
Electrictiy Production per Type [%] Share of Emissions [%] Power Dlglta | Product Pass port
== \Wind onshore 30% == Brown coal 46%
== Brown coal 7% == Hard coal 26%

CO2 Product Passport: EMO Messe Demo

“ Eossil gas 14% = Epssil gas 16%
= Hard coal 1% = Biomass 5% 4 6 2 W
== Wind offshore 10% - Waste 3% CO, Equivalent: 0.236732 kg CO.e
== Biomass 7% - il 1% Calculation Method: 1ISO 14067
| = Hydro pumped storage 7% — Other 1% Reference Unit: pcs

= Hydro river 2% == Wind anshore 1% Quantity: 1.0
= Waste 1% = Gecthermal 0% [CO2e [ kWh] Life Cycle Phase: A3 - production
=- Ol 0% == Hydro pumped storage 0% Publication Date: 2025-11-18 17:54:13
== Geothermal 0% = Hydro river 0%
== Hydro water reservair 0% == Hydro water reservoir 0% B SK
== QOther 0% == QOther renewable 0% 0 3 9 5
== Other renewable 0% Solar 0% .
Solar 0% == Wind offshore 0%
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Pz FESTO G2

Remote Operator Panel e

LEDGE
CAMP

LEX

Demonstrator
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9 Condition Monitoring led Services

2/17/2026 62



Production meets industrial data ecosystems
» In the XR space!

Demonstrator

Wissenstransfer - Factory-X:
» Unsere Colette fuhrt Dich durch die Welt von Factory-X!

. Anwendungsfalle von Factory-X:
» Erlebe sie individuell in der Cross-Reality Applikation!

. Mehrwerte von Datenraumen:
» Unsere Colette und auch wir erklaren es gern!

2/17/2026 63



11 Die OPEN-Community

Wir bauen ein Okosystem fir digital assistierte,
herstelleribergreifende Losungsfindung.

. Wir vergeben niederschwellig Fordergelder.

Wir knUpfen an den FX Use Case
A&ROODERUDWLYH (QJLQHHULQJ® DQ

https://openengineeringspace.org

2/17/2026
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1 2 Festo | Digital Customer Journey
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13 Al Model Management meets Factory -X

+

AODQXIDFWXULQJ DV D 6

Warum nicht auch fur Software!
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Breakouts Tag 1

Wie verdiene ich Geld

im Datenraum?

Wie generiere und

nutze ich Digitale e
Zwillinge?

Welche Mehrwerte
liefern Datenraume?

Mit welchen Use Cases soll
ich anfangen?

Wie kann ich zwischen
Unternehmen Daten
austauschen?




1 Wie kann ich zwischen Unternehmen
Daten austauschen?

f Was ist der M-X Port und wie kann ich ihn verwenden?
f Warum gibt es verschiedene Ports?
f " HOFKHU 3RUW LVW AGHU 5LFKWLJH?3 |eU PHLQ 9RUKDI

o

NOT

o
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2 Mit welchen Use Cases soll ich
anfangen?
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3 Wie generiere und nutze ich Digitale
Zwillinge?
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Wie verdiene ich Geld im Datenraum?

Identify the
value

proposition
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4 Und warum verdiene ich kein Geld im
Datenraum?
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4 Und warum es trotzdem funktioniert!

Remote Operation Support for your night shift | TRUMPF
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5 Welche Mehrwerte liefern Datenraume?

Ein Datenraum ist ein vertrauenswiirdiges Netzwerk, in dem branchen- und
unternehmensiibemgreifende Daten automatisiert und souveran ausgetauscht
werden konnen, um Effizienz zu steigern und neue Wertschopfung zu ermdglichen.

ol
. LAz
1 i |
o @
[Datensouverénitat J [ Datenkontrolle J
\ 4 \ 4
[Datensicherheit ] [Interoperabilitét ]
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Panel Discussion







F-X Knowledge Camp +Tag 2

09:00 | Ankommen - Hol Dir einen Kaffee

9:30 | Eroffnung Tag 2
Bjorn Sautter (Festo) + A45 DO O3

09:45 | Breakout Kurzvorstellungen
Besuche informative und interaktive Breakoutsessions!
MX-Port: Hercules, Leo & Orion | OPEN | DT & LLM Integration

10:15 Start der Breakouts

12:15 Unser F-X Champion
Uberraschung!

12:30 | Lunchbuffet - inmitten der Demonstratoren
Besuche echte Anwendungsfélle; Erfahre alle Highlights von den Experten!

13:30 Ende der Veranstaltung

14:00 Festo Technologiefabrik Scharnhausen
Fur 60 vorab angemeldete Personen



Breakouts Tag 2

OPEN-Community

MX-Port Orion

Effiziente Integration
von LLMs und Digitalen
Zwillingen

MX-Port Hercules

MX-Port Leo




MX-Port LEO:
STKLQN %L oWDUW 6PDOO O6FDOH
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MX-Port Hercules

Discovery

references

ADR-
(DCP)
ADR-
Gate/API 008
(AAS- .
REST) MQTT)

2/17/2026

80



MX-Port Orion: Exchange OPC UA
Shopfloor-Data Cross-Company

f What is it?
f MX-Port concept based on OPC UA with Hercules Orion

Companion Specification and DSP / DCP
Dataspace Protocol
f What can it do?
_ _ _ Decentralized Claims Protocol
f Cross-company exchange of live shopfloor information
fWhat is it for? HTTPS (AAS) MQTT OPC UA Binary
f Cross-company exchange of existing OPC UA information AAS Submodel Templates OPC UA Comp. Specification

f (continuous) provision of machine-level data Use-Case Specific

f External condition monitoring / analysis

f Authorized and secure bidirectional communication with industrial equipment (e.g., remote control, remote maintenance)
f Benefits

f OPC UAis an established and widely used technology

f Semantic models / OPC UA Companion Specifications are available as freely accessible resources

f Information models are developed and harmonized together with experts from machine and plant manufacturers

f No additional effort caused by technology mismatches (conversion of information models)
2/17/2026 81



OPEN-Community

Wir bauen ein Okosystem fur digital assistierte,
herstellertibergreifende Losungsfindung.

Wir vergeben niederschwellig Fordergelder.

Wir kntipfen an den FX Use Case
A&ROODERUDWLYH (QJLQHHULQJ® DQ

# Hinweis: OPEN-Communityworkshop heute Nachmittag

Was ist fUr uns ein Okosystem?
Wie funktioniert die Community?

Wie bekommt man bel uns ein
gefordertes Projekt?

Wie wird man Mitglied in der OC?

Wir machen einen gemeinsamen
Okosystementwurf

Wir erfinden Projektideen

Ich habe eine Idee und wirde die gerne
diskutieren!

2/17/2026
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Effiziente Integration von LLMs und
Digitalen Zwillingen

[+§ D W pv Atissinge Jor 1A THE /v PE §]}v A}v 2~ pv </M

Kl Use Cases

O

MCP

Digitaler Zwilling :
AAS AASQL

[ Bigger Picture Kl + AAS
[ Live Demonstration eines PoC & Best Practices
[ Diskussion uber Einsatz in F-X Use Cases

[ Einfuhrung in MCP
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