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Motivation & Big Picture
Foundational Framework for IM-X

ri IR

Systemic approach for industrial Data Ecosystems

(He O Hahn )

[ M l)( ' A common guideline for IM-X activities and international stakeholders.
8 Transfer an e Business Models
ey Tt s o sveaccor e s et
International Manufacturing-X develops
the foundations for a resilient and
competitive industry in a sustainable
socely- Digital Products and Services Everything as a Service
2LIndé|stn'al Exemplary Cross- Capabilities
seCase
implementation Industry Use Cases
Requirements
International Manufacturing-X
Foundation Shared Technological Base Layer build nical
1) Common Shared technical base lav tormational Mamsfacimme daf o o Joga) Iramemor
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standards - Regulatory framework and standards - e e o guarantee Regulatory Framework and Standards ntema

Who?

Factory-X Industry Use Cases
Initiatives Involved in Establishing the IMX Council

11 Use Cases fiir Integrated Toolchains | | Information Update Collaborative Lo
: : . +1INDUSTRIEA4.
horizontalen- und and Collaborative and Change Information . us 0
vertikalen Engineering __ _ | | Service %, Logistics
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— ADEXIZEYMFTH
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Condition Modular Manufacturing as a Autonomous ORyNERI=577(TRER
Monitoring led Production Service — On Demand | | Operation-as-a- Rt R st it
Services Manufacturingoeme, Service
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Traceability Energy-Consumption Carbon Footprint Circular : OSTERREICH
and Load Management Economy What has happened so far:
Management _,, . S T
1 %2 ' uly ctober ebruary et sy INovem.
o° i || © | (O | ,
Initiation Inauguration Kick-off November 5th
| Brussels, Tokio, Paris, in USA/CESM
Factory-X Kernel & Basis Services O | Belgium Japan France
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o Examples 12 0% 9
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Meta-Requirements for European Data Spaces Patterns for Inter-Data Space Interoperability
Interoperability Within and Across Data Spaces Interoperability Within and Across Data Spaces
. Integration of Separate Data Spaces Overlapping Data Spaces Nested Data Spaces
Trust Interoperability
Data Space Participants Within Data Spaces’
= Trust among the data space participants * Legal aspects
Shared Data e.g. the regulatory framework of the European
= Trust in the data and its source Union for the data economy
" Trustin the use of the data " Organizational aspects = Interoperability achieved by mapping and = Mapping as well needed on all = Data spaces are part of one »higher order«

e.g. following the DSSC Governance

) ; integration on all interoperability interoperability layers data space
Framework? or the IDSA Rulebook framework layers, i.e. = Some integration tasks to be done by = All aspects of an interoperability framework
: Semantn:. aspects o Legal intermediaries which are part of both are inherited by nested data spaces
Identity of data space participants Organizational data spaces, e.g.:
Claims of the data space participants (e.g. w/ Semantic Identity s;:hemata
regard to storing, processing, using etc. data) Technical Cataloauin
Meta-data (e.g. to be stored in a catalog) .. . g 9 . .
- . . . » Affects all data space participants in all * Data sharing on semantic and syntactic
Conditions for accessing, sharing, and re-using : .
data data spaces seeking to share data across level to be achieved by
Data sharing contracts data spaces magplmgflnltegr;anon on data space
Shared data participant leve

* Technical aspects
All data sharing transaction lifecycles
Across Data Spaces
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Step 3 : Proposal and grouping of use case drafts

S value
» Use case draft Turn negative into zero 0 to plus

1 ESG quality seoring /l | J [ J
2| Corben data sharing ncroms tha suply chain \l Sustainability ; Resilience Innovation

3 Wisualization of ethical soores for raw material procuremeant '
: « D

G1

Chemical substande information Lransmission

Sharing infermation between companies on chermical
substances contained in products

[ herespace Engineering Data Chain

12 Ga]
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product . sharing
g’?ﬁi?\eering schemelforfarterialland|
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\_ ) stimulatelthelcircular
1 leconomy

I
|
l
|
I
|
I
|
G2 |7 Product quality traceability product :
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B Sharing wulnerability infarmation SCross ﬂi@
Maximizing renewable energy use by promoting pawer R
o supplyland

supply and demand + storage batheries
valuefchain|

Maxirmizing renewable energy use by promoling pawer '\_
supply and demand + storage batteries | in emergencies |

Impraving logistics efficiency and reducing CO2 emissions,

10 | addressing industry wsses

G3

Impraving logistics efficiency and reducing CO2 emissions,
respanding 1o industry issues ( in emergancies )

BCP respanse Sharing of production and proecurement

10

11

capacily d D2y provision

BCP respanse Sharing of production and precurement Corporate g 3 alind

eapasly { in case of amergency ) Activities | -
_‘iilil (]
1 L

@u@m
n emergenc

11°

Reduging enviranrmental impact through preduct life
extension and sharing

12

14 | Accelerating innovation with the example of battery recycling

]
1
13 International interconnedction of data spaces L]
]
i
1

15 | Business model design for cooperation and competition Y
What information should be

shared ?

16 | Activating eco-design through

2024 Copyright, Robot Revolution & Industrial loT Initiative, All Rights Reserved.

Step 3 : How to make it ?

Industrial Data Space A Data Space Participating Company X
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Policy & Action
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Scope of the "Towards creating Industrial Data Space”
==

Data Utilization

Through Flow of trusted information
to realize Society5.0 for SDGs

Data Utilization

new
Data collection and Data callection and
management management
EI'ISI.II"iI'Ig on-boarding cn-boarding -
Data Sovereignty
: Utilizing
Attractive existing
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https://www.keidanren.or.jp/policy/2024/073.html
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Panel Discussion:
Industrial Sustainability
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Mr. Thomas Hahn Prof. Ragu Athinarayanan Prof. Fumihiko Kimura
Plattform Industrie 4.0 / Professor of Smart Manufacturing & Professor Emeritus
Fellow, Siemens AG ndustrial Informatics, The University of Tokyo
Purdue University

Ref:
https://privacysymposium.org/speakers/thomas -hahn/
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https://privacysymposium.org/speakers/thomas-hahn/
https://polytechnic.purdue.edu/profile/rathinar
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Dr. Youichi Nonaka Prof. Fumihiko Kimura Prof. Shinsuke Kondo r. HItOSNI KOMOto - g Inarayanan nDyck
Hitachi Ltd. Japan The University of Tokyo The University of Tokyo ~ National Ins. of Adv. Ind. Purdue University, USA Clean Energy Smart Mfg US Department of Energy

Japan Japan Science and Tech. Japan Innovation Institute, USA

Mr. Thomas Hahn, Dr. SiccoLehmann-Brauns  Prof. PeterLiggesmeyer, Dr. Marc Heuske,
Siemens, Germany Siemens, Germany Plattform Industrie 4.0, VDMA, Germany

ermany
Ref: https://www.hitachi.co.jp/rd/about/leaders_td/yoichi_nonaka/index.html , https://monoist.itmedia.co.jp/mn/articles/2011/18/news006.html , http://race.t.u -tokyo.ac.jp/member/%E8%BF%91%E8%97%AXE4%BC%B8%E4%BA%ABLtps://unit.aist.gdjp/icps/index_en.html ,
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https://www.manufacturingusa.com/news/cesmii-appoints-john-dyck-chief-executive-officer-ceo
https://www.energy.gov/eere/ampedup/articles/rachuri-head-new-smart-manufacturing-institute
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https://www.iese.fraunhofer.de/de/ueberuns/directors/cv_liggesmeyer_deutsch.html
https://automationspraxis.industrie.de/news/vdma-gruendet-forum-manufacturing-x/
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STEM: Science, Technology, Engineering and Mathematics
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v Manufacturing Sector: Output per Worker for All Workers rsz0006163) DOWNLOAD &,
Observation: Units: Frequency: 1Y 15Y | 10Y | Max
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2 Sans ainalls Adiasted EDIT GRAPH 8
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Global Financial Crisis Era of Industry 4.0

Nov.2011 Industrie 4.0 adopted as an initiative in
VW  German Government "High-Tech Strategy 2020"

40
1990 1995 2000 2005 2010 2015 2020

AHow should we view the relationship between Industry 4.0 results and labor productivity ?
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Sum of exports and imports, percent of GDP
m Trade OpenneSS IMF Staff Discussion Note, Jan.2023

1870-1914 1914-45 1945-80 1980-2008 2008-21 @

Industrialization Interwar era Bretton Woods era Liberalization ’'Slowbalization’

60

20

10

0
1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Als there a correlation between labor productivity and trade openness?

AWas the reality up until 2008 that value-added work was kept in the country
‘and the rest was imported from other countries? - Intermational Monetary Func
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https://www.imf.org/en/Publications/Staff-Discussion-Notes/Issues/2023/01/11/

Information

Management of companies and
enterprises

Finance and insurance

Utilities

Professional, scientific, and technical
services

Mining

Wholesale trade

Manufacturing

Real estate and rental and leasing

Government

tttttttt
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Excerpt

Per full-time equivalent employee in US, 2022
Statista Research Department, May 22, 202

US$
155,667

148,316
134,951
128,605
122,960

120,889

82,629

81,358

79,137



https://www.statista.com/statistics/243834/annual-mean-wages-and-salary-per-employee-in-the-us-by-industry/

Excerpt
\/1 /-l N Average monthly cash salary per regular workerby industry in Japan, 2022

Statistics Bureau, Ministry of HR Dep., Japal

Electricity, gas, heat supply, water sup gy 556,322

Information and Communications IndustE — e /08 722  Yen
Academic research, professional and technical sernisesEEEEEEEEEEEEEEEEEEEE 438,368

Finance and InsuranceEE 481,234
Mining, quarrying and gravel extracti cnEEEE— 451 294
Construction I 431 562
Real estate business, goods leasing businssEEEEEEEEEEEEEEEEEEEEEEEE 303 991
Manufacturing industry e 391,169
Education and learning supp o 372,131
Complex Services Busincssmmmmmmnnnnn—— 369,057
Transportation, Postal Servicconmm 362,988
Medical Care and Welfars e 302,143
Wholesale and retail trad con S 203 213
Lifestylerelated services, entertainmernNN—— 215 857

Labor shortages in the manufacturing industry are a problem in many countries. Is the main

cause of this problem the declining birthrate and aging population, as is often said in Japan?
Or Is It because incentives are lower than in other industries, as shown in the graph above?
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future Image of Human - Machine Interaction
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| IpA o T
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Dr. Nonaka '
. Ref. https://en.acatech.de/publication/revitalizing -human -machine -interaction -for -
Published Sep2019 the -advancement -of-society - perspectives -from -germany -and -japan/
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[1] AARP. (2023). "Older Workers and Collaborative Robots in Manufacturing."

[2] Manufacturing Institute. (2023). "Generation X Perspectives on Cobot Integration."
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h M Reflection Element Performance Workforce Skill / carrier
uivian behavior Motion management management management

- eI Gl Trajectory Transient
Machine control control Wear / deterioration

Processing phenomena

_ Chemical reaction Arrangement/tooling/exchange Traceability management
Material —— I ———
Flow control Quality control
Physicochemical : : : Value chain
Method phenomena Task synthesis / planning Process planning management

Motion capturing / control Dispatching

les 1ms 1s 1min 1lhour lday 1week lyear 10year
HMI: Human -Machine -Interaction Time domain

ELSI: Ethical, Legal, and Social Issues
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Servo control :
Transient

I\/Iachine Wear / deterioration
. control
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_ Chemical reaction Traceability management
Material
Quality control
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Method : :
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>
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hUMan behavior Motion

Servo control :
Trajectory

Machine cOntrol

Processing phenomena

Chemical reaction Arrangemen

Material

Flow control

Physicochemical

Method phenomena
Motion capturing / control

Task sy

les 1ms 1s 1min 1hour lday 1week lyear ~  1Oyear
HMI: Human -Machine -Interaction Time domain

ELSI: Ethical, Legal, and Social Issues
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uivian behavior Motion management
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Servo control

- Trajectory Transient : :
Machine _ control control Wear / deterioration
Processing phenomena
_ Chemical reaction Arrangement/tooling/exchange
Material
Flow control
Phyﬁicochemical Task synthesis / planning
enomena
Method :
Motion capturing / control Dispatching
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