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Manufacturing Data Network RE4ADY
Market Challenges e

LACK OF TRUST A N LAck oF cosT-eFFICIENCY 4\ | LACK OF INTEROPERABILITYA\

0 of organizations 0 of organizations find High _ano
reveal valueable data 29 % cost in 3rd party data (0-80%
licensing Time & Efforts in organizations

are invested in managing
loose control over data 49 % of Contracting terms of

(data licenses) are very . Data acquisitions

diverse * Integration
* Quality Management

57
of organizations have
55

of processes & systems

are inconsistent o
of organizations have Low

54 % ; : _
confidence in data quality

of organizations use

common tools & platforms L :
50 % of organizations find Hard

to combine data
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Manufacturing Data Network RE4DY

Stakeholder Barriers

LACK OF SUPPLIER- A LACK OF TOOLS LACK OF OPERABILITY A

MANUFACTURER

CONNECTION
Most manufacturing Most manufacturing Most manufacturing
organizations don't share organizations don't have organizations struggle
their data with their any tools to respond to with data exchanges and
suppliers to drive the data and continuity keeping safe, reliable
efficiency challenge functioning operable

processes and systems
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RE4DY Vision READY

MANUFACTURING DATA NETWORKS

COMPETITIVENESS RESILIENCE SUSTAINABILITY

Industrial Automation Industrial Autonomy
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VUCA
Automated » Autonomous Operations

Volatility Uncertainity Complexity Ambiguity

SMART ASSETS 4.0 COLLABORATIVE SERVICES
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Zero-X Manufacturing Framework READY

4.0

Customer Service 4.0
& Maintenance 4.0

Manufacturing 4.0
& Logistics 4.0

Production 4.0
& Suma 4.0

Planning 4.0
& Commissioning4.0

Engineering 4.0
& Design 4.0

Circularity
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2 /Zero-X

Zero Stocks
Zero Unplanned Break Downs

Zero Supply Network Breaks
Zero Reconfiguration Time

Zero Defect
Zero Waste & Zero-Net Energy

Zero Ramp Up
Zero Accident

Zero Errors
Zero Time to Market




Active Resiliency Strategies for Zero-X Manufacturing

Demand Facing Resiliency
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Go-to-market
channels

Focus on product
availability through active
portfolic management

Level of diversity and
gengraphic proximity of
client demand

Supply Facing Resiliency

Transparency on financial
health across the end-to-end
value chain

Ahility to serve
demand through multiple
diverse channels

™
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0 Logistics system Man unng o Supplier landscape e Advanced planning
network
Strang visibility, fiexibility, Production network designed Multiple and diverse Ability to rapidly sense shifts

and control aver
warehousing, inventory,
and transportation
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with resiliency in mind

sources of supphy

in supply and demand and
pivot appropriately
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Business approach

r°,°.‘0w Be rapid response-ready
”om Tailoring manufacturing and supply systems quickly to adapt

to consumer behavior

Adopt high-tech habits

Using advanced tech to create agile manufacturing and supply systems
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CONNECTED

Multi-stakeholder

Dst? GfoveTrnanCe ; Digital Passports
models for Trust an for complex

—— Data Sovereignity / ~ '
D at a S p aces fo r MANUFACTURING DATA NETWORKS GDPR PRCUEHSEREE
. Systems
Manufacturing
(Hyperconnected Heterogeneous . .
Pat hwa U Factories) Data is Data Sources Industrial Data Flexible

Platforms for Data cross-sector
Processing and Manufacturing Data
Sharing Marketplaces

locked in ERP SCM integrated on a
CRM enterprise case-by-case
applications basis

Data are locked in (Colaborative
Smart Products, Product-Service
Value Chains with Factories) Data is
limited access by locked in CAD, PDM,
external Users and PLM enterprise
Systems applications

Data Integration FAIR Data Spaces Open Data
and Security / enable Al-driven Ecosystems
Privacy issues are applications; enabiling Living
hardly addressed Digital Assistants; Labs and Open

VR/AR Innovation

(Smart Autonomous Ad-hoc Data Bridges
processed and Factory) Data is area created
visualised by closed locked in SCADA, between Enterprise
CPPS and 14.0 MES, ERP enterprise Applications for
applications specific purposes

Data are generated, Data Interoperability

by design, standard
data models and

Data Economy
take-up, Data-driven
Innovative Business

ontologies adoption Models

Data Valorisation

systems

No Data Control Data Bridges Data Interoperability
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Manufacturing Data Networks Vision RE4DY

MANUFACTURING DATA NETWORKS
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Factory or Plant A
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Mission critical solutions Edge/Fog solutions

Supply-chain
collaboration
& optimization

Engineering, . X
operation & Industrial Cloud-based solutions

maintenance

-,IQ

Engineering Technology

Remote solutions

Operational technology Data Space Technology Information Technology
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RE4 DY Global Federated Digital  Trusted Sovereign
. Standards Infrastructures Data Exchange
Pillars

| O

Digital Continuity Certification & Data as a
Toolkit Compliance product
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DIGITAL 4.0
CONTINUITY REF.
ARCHITECTURE

A

PILOT
FACTORIES
RAMPED-UP

A

STANDARDISATION
COMMUNITIES
PARTICIPATION

1

ACTIVE RESILIENCE
REF.
ARCHITECTURE

10+

MDN
BUSINESS
PROCESSES

3

OPEN
TEFS
RAMPED-UP

RE4DY Achievements so far

1

DaaP GOVERNANCE
& LEGAL
FRAMEWORK

4

OPEN MDN
PROOFS OF
CONCEPT (POC)

2

DATA SPACE
BLUEPRINTS
ALIGNED

A

4C MANUFACTURING
DATA NETWORKS
(MDN) SCENARIOS

1

TOOLKIT
DESIGNED

1

EDIH
NETWORK
ENGAGED
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Resilience
Onto Commons
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Legal/IP RE4 DY

Onto Commons

MANUFACTURING DATA NETWORKS

REGULATION - COMPLIANCE | INCENTIVES - TRUST
PERSONAL DATA PROTECTION p DATA LIFE-CYCLE MANAGEMENT

Q HUMAN FACTOR / CULTURE

USE & ACCESS CONTROL
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STANDARDS - INTEROPERABILITY

VOLUME - VELOCITY

DATA QUALITY & VERACITY TRUSTED DATA EXCHANGE

Circular & Data 4.0
Onto Commons
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Factory 4.0 challenges do not lie just in
the actual “storage of data or exchange
of assets across digital platforms”

The real smartindustry data challenge
primarily lies on the speed, transparency
and trustfulness in which highly
heterogeneous and multi-domain
interoperable data networks can be
established and accessed.

Factory 4.0 operations will rely on the
real-time synchronisation of such data
networks across the many cross-
sectorial big data lifecycles.
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DSSC Data Space Operational Model Reference Architecture  RE4DY

Data space
participant registry R E 1 DY

malntams MANUFACTURING DATA NETWORKS
Rules Data space
€— enforces — hi
and policies authority issues membership
| — has manages

Data space Participant
— has — — _ —
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Identity

anchors
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RAMI 4.0

Layers Llfg\c;tl\ . Pk
o
Business
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Information

Communication

Integration P

Connected World
Enterprise

Work Centers
Station

Control Device
Field Device
Product
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“Data Space
for RAMI 4.0"

Reference open implementation,

Standardisation DATA SPACES
SUPPORT CENTRE

Bre=) & FIWARE L= BDV

FOUNDATIOMN

7#x. STANDARDIZATION
EE" COUNGIL

Catena-X Q EFFRA

EUROPEAN FACTORIES OF THE FUTURE.

&7 INDUSTRIE 4.0 Atomotive Newiork 0 ReStuoisoamon
N INTERNATIONAL DATA
R SPACES ASSOCIATION
gOiO-X —
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Data Spaces Building Blocks

DATA SPACES
SUPPORT CENTRE

DATA INTEROPERABILITY

+. Data Models & formats
# Data Exchange API

..’ Provenance & Traceability

DATA SOVEREIGNITY AND TRUST

1%

[z5] Identity Management
@ Trusted Exchange

_ Access & Usage Control/Policies

DATA VALUE CREATION

~ | Metadata & Discovery Services
_;_, FPublication & Marketplace Services

) Data Usage Accounting

TECHNOLOGY BUILDING BLOCKS

28/09/2023

RE4ADY

MANUFACTURING DATA NETWORKS

DATA
SPAC ELr@

DATA SPACES GOVERNANCE
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% Business Agreements

=0 Operational Agreements

& Organizational Agreements
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Strategy for high value & impact generation  RE4DY

High Lighthouse High performance
added value manufacturing manufacturing data networks
products processes toolkits & ecosystems
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High Added Value Products RE4DY

Automotive Aero [ Space E-Batery Machine Tool &
Automation
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European Manufacturing Data Networks READY
for Connected Factories 4.0 R

Transparency

Continuity Heterogeneity 65 f
g
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Controlled +—=% CONNECTED RESILIENT LOGISTICS RE4DY
. =— DESIGN & PLANNING IN AUTOMOTIVE
Coordinated @ c=IT
Collaborative _o — ™
. == COLLABORATIVE ECOSYSTEM RESILIENT
Cooperative PRODUCT/PRODUCTION SYSTEM ENGINEERING

@Jgo
AVL %

=1 COORDINATED ECOSYSTEM INTEGRATED
—2% PERFORMANCE SELF-OPTIMISATION

® +GF+ (i

@@ p COOPERATIVE MULTI-PLANT TURBINE PRODUCTION
| WITH PREDICTIVE QUALITY CHAINS

FABRIC

INSIGHTS

AV]O ACTO} éé ENGINEERING
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10+ 4

MDN OPEN MDN
BUSINESS PROOFS OF

PROCESSES CONCEPT (POC)
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Resilience and autonomy are built across all the product READY
and process lifecycle

Collaborative ecosystem Connected Cooperative multi- Collaborative ecosystem
product/production logistics plant turbine integrated machine tool
system engineering for design & production with performance self-
electric batteries planning predict. quality chains optimisation
MANUFACTURING DATA NETWORKS E=IT @ AVIOAE ol
ar, — WViO Aeroy’ .
S Cfraisa)

: Digital
:;c')'gug(t::vzrwfactwmg > Thread Fabric
P @ AViO Aeroy :;?:::?ﬂq Cognitive
: s Machine Digital Twin
Machine 4.0 Builder caiT M +GF+ i Fagbric

(frﬁi@

RE4DY On-demand Al & Data Marketplace Platform

é .‘ % . Value Network 4.0 (Suppliers & Logistics)

Perspective
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MDN Factory 4.0 Competitive Advantages RE4DY
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AVL electric battery product/production collaborative system

Smart Digital Product and
Process Engineering & Planning

engineering & virtual commissioning

VWAE resilient automotive logistics generative design & planning

+GF+ Integrated machine tool performance self-optimisation
d P P Dynamic Circular Asset Management

& Agile Production

®O O O

AVIO Multi-plant predictive ZDM turbine production

A

PILOT y o
FACTORIES Ly . f
RAMPED-UP - D
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Data-driven Factory Processes vs Manufacturing

READY
Data Value Networks e T S

A

BIG DATA VALUE
NETWORK
SCENARIOS

Smart Digital Product and Process Dynamic Circular Asset

Engineering & Planning Management & Agile Production

EL%CCII T AVjOAerO)) é; ENGINEERING +GF+ @

All products

+ <+
One manufacturer

All machines
One production line

All data sources
One business activity

All suppliers & consumers ++
One product
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RE4DY

Manufacturing
Data Networks
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Data as a
Product

IStem engineering
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Hierarchical & Non-hierarchical Data
Value Network Scenarios @
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Platform-Operator
I
t
@/ Data-Suppliers
‘ e All products of one manufacturer

All products All machines H Y T T 1
One manufacturer One production line e & - - -
s s e s s s
Interoperability across Interoperability across O0use/ (B8
vertical services, data digital twins & All machines of one production line

sources & platforms administration shells R E4 DY
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w
e Platform-Operator
e ————
@ s‘ Data-Suppliers
- Fradation ané covarpicn o
P cos

All data sources All suppliers & consumers A..desfo,one.,usm'esmm.-.y
One business activity One product

SIS, e = S
Interoperability across Interoperability across L : RO
open & industrial data data silos in the product °
assets lifecycle.

All suppliers and consumers of one product type
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Reference Architecture for Manufacturing Industry 4.0

(RAM| 4.0)
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Source: Plattform Industrie 4.0 and ZVEI
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From Industry 4.0 towards data driven operations READY

MANUFACTURING DATA NETWORKS

\‘/ N~

RAMI 4.0 IDSA

Reference Reference Architecture
Architecture Model Model of the Industrial

Industry 4.0 ‘ Data Space

IIRA DFA

Industrial Internet Refere.nce Arch|te.cture
Reference Architecture Industrial Automation 4.0

Gaia-X

Federated secure data
infrastructre

RE4DY Reference Architecture

modelled using ISO/IEC/IEEE 42010 @ f
)]
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Reference architecture for Industry 4.0: Towards data READY
driven digital manufacturing platforms e

ISO 20547 - (BIG) DATA PIPELINE REF. ARCH ISO/IEC/IEEE 42010 OPEN INDUSTRIAL AUTOMATION SERVICE
INTEGRATION REF ARCH
RAMI 4,0: Data 4.0: Digital Service Digital Manufacturing Sovereign Digital Service
Zero-X Manufacturing Value Chain Engineering Platforms & Service Operations Infrastructures
! Business Layer
@ P . g Vet S MULTISCALE Al-POWERED HUMAN-CENTRIC COLLABORATIVE
g‘ { ‘ i s 4 G B — COGNITIVE PROCESSES ARTIFICIAL INTELLIGENCE (Al)
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i 53 % Platform Computing
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RE4DY Reference Architecture for
: READY
M a n u fa Ct U rI n g D a t a N etwo r kS MANUFACTURING DATA NETWORKS

1

DIGITAL 4.0
CONTINUITY REF.
ARCHITECTURE

1
Usaer (Fabric) Edge..

’&:"5-,7.-,-,, / Data Spaces Business Alliance
: . Unleashing the Data Economy

Business layer

Ecosystem-based value chain

S B0y FIWARE R |z oo

FOUNDATION  goigx

Logistics of the future Circular Machining

Megafactory &
E-battery design

Distributed Green,
Zero-X Manufacturing

Technical Convergence
Discussion Document

Version 2.0

2023-04-21

RE4DY
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Hierarchical & Non-hierarchical
) READY
Data Value Network Scenarios

DATA EXPLOITATION SIMPLEXITY “

DATA MANAGED AS DATA AS STRATEGIC DATA AS NEW
PARTOFIT ASSET BUSINESS ASSET
Improved Business Business Operations Business Added Value
Efficiency Excellence Creation
DATA INTEGRATION DATA AGGREGATION DATA EXCHANGE
Business Flow Data Consumption Contract
APP APP l APP @ B @_’ Ia
I Y 5 o 4 ® DATOS DATOS
@ @ @ @ = ENTERPRISEA  ENTERPRISE B
DATA DATA DATA DATA DATA
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o4

Hierarchical & Non-hierarchical
Data Value Network Scenarios

DATA TRUSTED DATA DATA
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" 2. 3 &. 5. 6.
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RE4DY Active Resilience Reference Framework Rm
=

Sustainability | Regulatory
Challenges | Challenges

1

ACTIVE RESILIENCE
REF.
FRAMEWORK

Market
Challenges

Disruptive
Events

Open Framework for Manufacturing
Connected Factory 4.0

Process with
High Resiliency

Connected Factory 4.0
Manufacturing Processes
with Low Resiliency

Resilience Engineering %
Resiliency Attributes
Energy Resources =@l Supply Chains
A Bt oo
8 Materials Transport
Assets & {#: Communications
Processes @ Workforce & Skills

Digital 4.0 Continuum & - ogw ABLAIL | Cognitive Digital
Self-service Industrial Data Market : et |ML ‘ Twin Fabric

Legal Framework

anpeA -L10308J-uetung]

SIUSIISIAY D !lUQJSx§S JTOMION

Organisational | Flexible IT/OT Global
Capabilities & ! Production ! Digital Manufacturing
Operator 4.0 Assets Infrastructures  Value Network

R B i, 660 1600
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Manufacturing Data Networks Vision RE4ADY

MANUFACTURING DATA NETWORKS

Boost<

seomm s I ‘! DATA NETWORK MANUFACTURING
BIG DATA
° Consolidate o Connect ° Control
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Have unified governance and management
plane for multiple data platforms, which
can be distributed and can evolve at their
own pace and strength.

The data platforms are moved One data platform gets connected to

to same infrastructure. anotherinan upstream-downstream

combination.
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Digital Continuity 4.0 Reference Model RE4ADY

MANUFACTURING DATA NETWORKS

Cognitive Digital Twin and (\\'D;gﬂam o Active Resiliency Strategies for Zero-X
: Continuity Manufacturing Value Networks

Digital Thread Distributed Data Fabric

=

‘ Integrated xCDT Fabric &

Digital Twi . .
_ Cogntinul?yn Industrial Al Delivery

(AL BI, Operations)

Self-Service Analytics.

! Data Discovery & Provision
Industrial Al/ML

Continui
: o Digital Thread

“Data as Product "

gy uv

=

“Data as Product”

Digital Thread Compliance & Intelligence
\ Continuity

=

Universal Trusted Data

Connectors & Containers
(\ \ SaaS. On-premise.
Computin . .
(\Cont?nuityg Hybrid Multi-cloud Edge «w»e»e-
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MANUFACTURING DATA NETWORKS

MANY THANKS!

Dr Oscar Lazaro
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