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Structured Wiki: Search

AAS Search the entire Structured Wiki

By clicking search you will leave this page

Showing 1 to 3 of 3 entries

& Asset Administration Shell (AAS)

T performance characteristics  Interoperability (ICT)

The Asset Administration Shell (AAS) s the digital representation of an asset.
The AAS consists of a number of submodels in which all the information and
functionalities of a given asset - including its features, characteristics,
properties, statuses, : data and -canbe
described. It allows for the use of different communication channels and
applications and serves as the link between objects and the connected, digital
and distributed world. (From ‘Asset Administration Shell Reading Guide (April
2021))

Name Asset Administration Shell (AAS)
Description) The Asset Administration Shell (AAS) is the digital representation
of an asset

& Metamodel Asset Administration Shell for Security

CT performance characteristics / Cybersecurity

oyl ity for digital ing

De Facto industrial CyberSecurity standard developments
Platform 14.0 WG Sicherheit. RAMI Security model developments

tandards and standardisation ' Standards
Other standards or related resources

ICT performance characteristics ' Interoperability (ICT)
Asset Administration Shell (AAS)

The overall concept is the use of the Admnistrative Asset Shell (AAS). It is
requesting access to an object. In the context of an AAS an object typically is a
submodel or a property or any other submodel element connected to the asset.
The implemented access control mechanism of the AAS evaluates the access
permission rules (23) that include constraints that need to be fulfilled w.r.t. the
subject attributes (2b), the object attributes and the environment conditions
(29). The focus is on access control. An object in the context of ABAC
corresponds typically to a submodel or to a submodel element. The object
attributes again are modelled as submodel elements. Subject Attributes need to
be accessed either via an external policy information point or they are defined
as properties within a special submodel of the AAS. A typical subject attribute is
its role. The role is the only subiect attribute defined in case of role based

read more

Description) The overall concept is the use of the Admnistrative Asset Shell
(AAS). It is requesting access to an object.

Structured wiki update on Business models, Legal aspects, Interoperability, | 4 CONNECTED
Standardization, Cybersecurity and Human aspects — Second iteration

ACTORIES

8 IEC 63278-1 ED1 - Asset administration shell (AAS) for industrial
applications -Part 1:Administration shell structure

tandards - other classifications = Standard types < Basic standards

i=Standards and standardisation / Standards
Standards according to SDOs
1EC i ical C

anufacturing performance characteristics / Economic sustainability
Product quality - Quality Quality

CT performance characteristics ~ Interoperability (ICT)
Industrial Reference ICT Architectures

Reference Architectural Model Industrie 4.0 (RAMI 4.0)
RAMI 4.0 Vertical Axis and associated standards
Business Layer (RAMI 4.0)

£=1CT performance characteristics /  Interoperability (ICT)
Industrial Reference ICT Architectures
Reference Architectural Model Industrie 4.0 (RAMI 4.0)
RAMI 4.0 Vertical Axis and associated standards
Function Layer (RAMI 4.0)

CT performance characteristics / Interoperability (ICT)
Industrial Reference ICT Architectures

Reference Architectural Model Industrie 4.0 (RAMI 4.0)
RAMI 4.0 Vertical Axis and associated standards
Information Layer (RAMI 4.0)

CT performance characteristics ~ Interoperability (ICT)
Industrial Reference ICT Architectures

Reference Architectural Model Industrie 4.0 (RAMI 4.0)
RAMI 4.0 Vertical Axis and associated standards

Figure 25: Search on AAS in the taxonomy...

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 873086.
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1 Executive Summary

Note: this section is identical to the same section in Deliverable 1.1 (first iteration), except for the fact that it
is stated that this document provides an overview of the revisions done_after the submission of Deliverable
1.1 ‘Structured wiki update’ at month 15 of the project. The activities continue beyond the submission of this
deliverable and beyond the ConnectedFactories project, in particular by taking into account the key content
that is provided by project demonstrators and use cases.

The Structure Wiki at https://portal.effra.eu/wiki can be seen as one of the key components of the EFFRA
Innovation Portal.

Within the EFFRA Innovation Portal, the ‘structured wiki’ is a structured set of different concepts
(characteristics, approaches, technologies, etc...) that helps describing the focus of research & innovation
projects and in particular the structured description of results, use cases and demonstrators of these projects.

The collection of information regarding the outcome of Factories of the Future projects is also essential for
the compilation of the yearly and mandatory FoF PPP progress monitoring reports. More extensive reporting
will be required during the Made in Europe Partnership, which can be seen as the successor of the Factories
of the Future PPP in which EFFRA is acting as the private partner.

In the context of this deliverable, the main focus is on the structured wiki as a means to:
e provide general guidance
e provide a mapping framework for the structured description and analysis of projects and their use
cases / demonstrators. (The structured wiki is therefore an important element in Deliverable 3.1
‘Initial Scouting Collection and fine-tuned mapping methodology’)

n o« ” o« n o«

Key concepts such as “structured lists”, “taxonomy lists” “taxon”, “pathways”, “Kanban”, and others, are
clarified and illustrated throughout the document. A short historical perspective and description of the main
purpose as a start will further clarify the concept, approach and results of the activities underlying this
deliverable and the document itself.

In the following chapters report on the improvements and updates of the structured wiki with regard to the
following cross-cutting aspects:

e Business model aspects

e Legal aspects

e Standards and standardisation
e Interoperability

e Cybersecurity

e Human aspects

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 873086.
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In addition, this deliverable illustrates the role of the structured wiki in support of the dissemination of the
collected information and the mapping of use cases on the ‘Pathways to digitalisation’ (developed in WP2 of
the ConnectedFactories CSA).

This document provides an overview of the revisions done after the submission of Deliverable 1.1
‘Structured wiki update’ at month 15 of the project. The activities continue beyond the submission of this
deliverable and beyond the ConnectedFactories project, in particular by taking into account the key
content that is provided by project demonstrators and use cases.

This project has received funding from the European Union’s Horizon 2020 7 (41)
research and innovation programme under grant agreement No 873086.
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2 Introduction to the EFFRA innovation portal and the role of the
structured wiki

Note: this section is identical to the same section in Deliverable 1.1 (first iteration), except for

The reference to Made in Europe, where The EFFRA Innovation Portal has the aim to inform the
Manufacturing R&D community about relevant developments in the industry and the activities of
different related European projects both from the Factories of the Future Partnership and the
Made in Europe Partnership (the first Made in Europe projects are starting at the submission of
this Deliverable).

Update of figure 5, where a screenshot with an actual version of a page of the EFFRA Innovation
Portal was included.

Update of Figure 6: An example of the page Cybersecurity Standards for digital manufacturing and
the associated reference documents (key content)

Update if Figure 7: The evolution of the structured lists and mapping of projects, results and
demonstrators/cases, herewith including the Made in Europe Partnership

As described in Deliverable 3.1, the description and the structured mapping of projects and results,
demonstrators and cases is supported by the EFFRA Innovation Portal. The structure wiki can be seen as one
of the key components of the EFFRA Innovation Portal (see the menu item ‘Structured Wiki’ in the menu bar
on the left in Figure 1).

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 873086.

8 (41)



Structured wiki update on Business models, Legal aspects, Interoperability,
Standardization, Cybersecurity and Human aspects — Second iteration

D1.3
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Project twitter feed

#® Dashboard

% Log

Figure 1: Landing page of the EFFRA Innovation Portal (Dashboard with twitter feed)

The EFFRA Innovation Portal has the aim to inform the Factories of the Future Partnership/Made in Europe
Partnership community and the wider research and innovation community about relevant developments in
the industry and the activities of different related European projects. The idea of delivering this information
in a lively online portal that can be utilised as a public reference. The first version of the EFFRA Innovation

Portal was launched in 2013.

General guidance to the EFFRA Innovation Portal is available on the EFFRA website, in particular on the pages
https://www.effra.eu/promote-your-projects-results-and-demonstrators-effra-innovation-portal.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 873086.
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Video-tutorials (https://www.effra.eu/tutorials) have also been made available. The short tutorial about the
‘Project Search’, includes a reference to the structured lists, also referred to as the taxonomy list items
(Figure 2).

https://www.effra.eu/tutorials w‘

Mapping on cross-cutting aspects - enablers |

CONNECTED
| Mapping on Pathways

EFFRA Innovation
Portal - Editing
projects and
results

Describing and mapping cases,
including cases from national and
regional initiatives

EFFRA Innovation
Portal - Creating
reference
documents

EFFRA Innovation
Portal - Cases that
include commercial
approaches

EFFRA
EFFRA Innovation Innovation
Portal - Imports Portal - Project
from the EU Open Search

Data Portal

Figure 2: Tutorials about the EFFRA Innovation Portal and their relation to key activities in the ConnectedFactories CSA
Main purpose of the structured wiki within the EFFRA Innovation Portal

Within the EFFRA Innovation Portal, the ‘structured wiki’ is a structured set of different concepts
(characteristics, approaches, technologies, etc...) that helps describing the focus of research & innovation
projects and in particular the structured description of results, use cases and demonstrators of these projects.

The collection of information regarding the outcome of Factories of the Future projects were also essential
for the compilation of the yearly and mandatory FoF PPP progress monitoring reports and now the Made
in Europe Partnership progress reports, requiring more extensive reporting.

In the context of this deliverable, the main focus is on the structured wiki as a means to:
e provide general guidance
e provide a mapping framework for the structured description and analysis of projects and their use
cases / demonstrators. (The structured wiki is therefore an important element in Deliverable 3.1
‘Initial Scouting Collection and fine-tuned mapping methodology’)

Taxons and taxonomy lists

The structured wiki is basically composed out of different lists, where each list represents a structured list of
items. These items are also referred to as ‘taxons’, where the lists are referred to as ‘taxonomy lists’. (Please
note that the same taxon can be included in different lists).

This project has received funding from the European Union’s Horizon 2020 10 (41)
research and innovation programme under grant agreement No 873086.
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How it started

At the start of the deployment of the EFFRA Innovation Portal, the structured lists where essentially derived
from the structure of the Factories of the Future 2020 multi-annual roadmap as depicted in Figure 3.

Part Ii: Research and innovation strategy 4 7  Research and innovation priorities 60
5 Manufacturing challenges and opportunities 42 7.1 Domain 1: Advanced marufacturing processes 60
5.1 Marufacturing the products of the future 42 SuD-D:;rf\ LL ?}ocessm?f:uvel m atenjls and structures (into products) Zi
. lanufocturing for custom-made ports —
5.2 Economic sustainability of marufacturing . = 712  Advanced joining and assembly technalogies for advanced ond multi-materiols 61
521 Addressing economic performance ogoss the supply choin — 45 713 Automated production of thermoset, end ceremic
522 FReolising reconfiguroble, odoptive and evolving foctories copoble thermoplostic composite structuresiproducts —— B2
of small-scdle production 45 714 ng for ible’row matericls, biomaterials
523 High-pedformonce production, combining flexibility, productivity, precision ond cell-based products . B2
and zero-defect while remaining energy- and resource-efficient . . 486 71.5 Dfl)veryqfnéwfuﬂﬂlmﬂmﬁ throunh (mass procuarmJ
524  Resource efficiency in manufocturing — including oddressing surfoce manufacturing processes 63
the end-of-life of products E—] | Sub-Domain 1.2 Complex structures, geometries and scale 64
5.3 Social sustainability of man u‘a(tumg 45 716  Materiol-efficient monufocturing processes 64
531 Increase humon ochievements in future Europeon monufocturing systems 47 717  High-volume monufocturing ot the micro- ond nono-scole - . —
532 Creating sustoincble, sofe ond ottroctive workploces for Europe 2020 . 48 LS Robyi sk od vane inablad prodiciion 64
533 Crecting ble cone and for and citizens in 719  Integrated monufocturing processes —— N— " w— — 65
global supply choins a8 7110 Monufocturing cfn.gfrmfmmmﬂmmgmms y 65
f = Sub-Dormain 1.3: Business models and strategies for disruptive man ufecLu ing processes 65
54 Environmental sustainability of manufacturing 48
7111 Froduct life cycle management for advanced materials 3
54.1 Reducing the consumption of energy, while increasing the usoge of renewoble energy 49 7112 Novel supply choin approoches for innovothe products
54.2 Reducing the consumption of woter ond other process resources 49 7115 New models for introducing disruptive processes _
54.3 Neortozero . induding noise and vib in monyfacturing processes 50 7114 Photonic process choins
544 Optimising the explokation of metericls in monufacturing processes 50 7.2 Domain 2: Adaptive and smart man ufer.u.ru g Systems ...
54.5 Co-evolution of products-processes-production systems or ‘industriol symbiosis’ with Sub-Domain 2.1: Adaptive and smart manufacturing devices, components and machines 68
minimumneedofnewresowrees 50 721  Flexible ond reconfiguroble machinery ondrobots . .68
722 Embedded cognitive functions for supporting the use nj mﬁﬂ‘lmerr il bt 5yslems
6 Key technologies and enablers S1 in changing shop floor environments 69
6.1 Advanced manufacturing processes 51 723 Symbiotic sofe ond productive human-robot interoction, pra‘essmd semzembars
6.2 Mechatronics for advanced marufacturing systems . A 52 ond multimodal human-machine-robet colloboration in manufacturing 63
6.3 Information and communication technologies 54 724  Smort robotics — scoling up for flexible production ond monufocturing 63
725 Mechotronics ond new machine architectures for odoptive and evolving foctaries 70
6.4 Marufacturing strategies 56
726 Mechotronics ond new mochine architectures for high-performonce ond
6.5 Modelling, simulation and forecasting r11ethnds ard tools g e 58 resource-efficient manufocturing equipment .. % T
6.6 Knowledge-workers 59 727  Migo-precision into micro~ and mocro nmcumm equipment AR gy .
TIR  Hink-nordnrmanre nnd rocnirra-sfiriant mamifactieinn amiinmont bu

Figure 3: An extract of the table of contents of the Factories of the Future 2020 multi-annual roadmap, from which the first
structured lists on the EFFRA Innovation Portal were derived

Quite soon, a specific structured list was added in order to support the collection of KPIs from the FoF PPP
projects. This information collection was used for the compilation of the FoF Progress Monitoring reports.

Enhancement during ConnectedFactories 1 CSA

During the ConnectedFactoriesl CSA, the structured lists were strongly enhanced by including items from
the ‘common glossary’. Some of the new sections were developed in strong cooperation with the
ConnectedFactories1 project cluster, the FoF-2016-11 projects. This also supported the mapping of the
projects within the EFFRA Innovation Portal (see Figure 4).

S This project has received funding from the European Union’s Horizon 2020 11 (41)
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Z-BRE4K | Strategies and Predictive Maintenance
models wrapped around physical systems for Zero-

unexpecied-Breakdowns and increased operating life of

Factories

1E-201T - 31-03-2021

Z-BREAK Cailtopic FoF20M7.0

[ AREE 4

ICT pavformandn Char scbirae

Interoperability (1ET) —
Comment:
A e AP will redurn Semantic dita. The communication interface
Is throwgh the SPARGL query engine. 2-BRE48 ontology is
implemanted with the Open Semantic Framework (O5F). an
Integrated softwane SLACK uSing Semantic technologes for
knowiedge management. Furthermore. 150N formatted data from
the shop foor is transferred throwgh a MOTT broker, to be finally
Laned im FLiKe machines internal Jath repoditony, |05 connectars
are wsed to transform data into the RG5! format, move the data to
the ORION context broker to be finally consumed by other
applicaticns. Alsa, the Quality Infermation Framsesark (QIF)
standard guarantees interoperability sinoe it defines an integrated
st of infoemation models that enable the effective axchange of
mebralogy data throughout the entine manulacturing quality
measurement process = from product design to inspection
planning to execution to analysis and repoiting. OpenCPPS (part of
AUTCWARE) will prosside suppart for selected madnstream
communkation profaccls and will define the proper interfaces far
cther comemunication protocols to be plugged-in.

Imtegration kel |mtercperabdity S
Comment
Onitology-based data inbegration (5 part of the 7-BREAK
solution. Ontology effectively combines data andior
infigrmation from muitiple heterogeneous sources. The
orolagy semantics used by SPL program is desgribed
through WL DWW follows the RDF syritax. 20 SPAROL s
suitable for seamiesshy querying the cntology defined by
WL SPARCL will be used a5 the transformation language
fisr commeprting Semantic dats o cosresponding Syntax data.
ID5 connactors ang used in Z-EREAX to guarantes the
intercoerabdity 2Tone the various Comoonents that are not

DIGICOR | Decentralised Agike Coordination Acnoss
Supply Chains

© v MGG Infoemation .

T performasne Char sorerisons

Interaperability (BET)
Platform leved interopserability

AR - Acoess, Authorisation and ——
Authenticathon
Comment: KeyCloak - based on Standards (OpeniD
Cennsct Ofarth 2.0 and SAML 2,09
User Acccess and Rights —
Management
Comment: KeyCloak based Identity and ALOess
Manapement of platfonm of DIGICOR Platfarm
Application lewel interoperability
Comiment: DIGICOR Jpplickicns ke deviloped &1
standalone plug-and-play tools with dedicated inferfaces.
Exteenial applications (a2 production planning, schadulling.
warkflow ManBpement ei<) can also be deployed on
DIGHCOR Eoolstore
Modular Design and Deployment R —
Approsches
Commant: Dackoer based applicition packaging and
deployment i adapted in DIGICOR
Opan APls and Comirunication —
Protocols
Comment: Commiusnication with middieware i
supported by open data model to be developed.

Integration kel Inbereperability
Comment: External applcations can communicate with
ORC-UIA Based middleveare (Uit 1o SulhEnbication &) 1o

ngest data eg. from factories

Semanticinformation
Enderaperability

= CONNECTED

Figure 4: Screenshots from the EFFRA Innovation Portal search on item ‘Interoperability (ICT)” and the description of interoperability
aspects on project level

The first ‘pathways’ that were developed in ConnectedFactoriesl, were also included as structured list,
where, in particular, the structure aims at explaining the different steps or maturity levels that one can
foresee when progressing from less advanced to more advanced realisations of a certain goal. Pathways are
therefore also included in the structured wiki on the EFFRA Innovation Portal, herewith, also supporting the
mapping of projects and demonstrators on the pathway levels and milestones (e.g. in WP2 on the
development of pathways in ConnectedFactories2).

Structured lists were also provided as a stand-alone resource, i.e. the ‘Structured WIKI on the EFFRA
Innovation Portal’.

The structured lists were initially only serving the collection and sharing of project and result information in
a structured way. However, it is important that the structured lists can also support a self-standing structured
overview of concepts that are of interest to the manufacturing research & innovation community. Therefore,
these structured lists were also made available on the EFFRA Innovation Portal under a section ‘structured

s This project has received funding from the European Union’s Horizon 2020
g research and innovation programme under grant agreement No 873086.
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wiki’ (https://portal.effra.eu/wiki). Here the taxon pages also include the pointers to the projects and project
results that have been ‘mapped’ on these respective items (Figure 5).

[} Manufacturing performance characteristics N
| Mapped demos 35

o

om
Materisl efficiency O

Prosduct quality - Qualizy ssaursnce
[ 006 Incresse usage of reneveatse energy

@ O o8

@ o

Manufacturing performance characteristics

Economic sustainability © Environmental sustainability ©

< (144) | @125 | ®(20) <(120) | #(18)
Business development - Access to new markets Material efficiency ©
< [20) <onf 20
Flexibility Waste minimisation ©

C4D £18) ) ) £ &0

Figure 5: The Structure Wiki page on Manufacturing performance (Kanban view) https://portal.effra.eu/wiki/taxonomy-list/2

The development and maintenance of the structured wiki should therefore aim at providing a self-standing
resource, where the associated reference documents or websites, projects results, and demonstrators are
offering examples that support the interpretation of the different concepts (see Figure 6).

This project has received funding from the European Union’s Horizon 2020
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Structured Wiki / ICT performance characteristics ' Cybersecurity / Cybersecurity Standards for digital manufactur

Cybersecurity Standards for digital manufacturing

This is a collection of Industrial CyberSecurity Standards and de-facto standards relevant for organizations designing,
digital manufacturing platforms. The selection was made on the basis of expert advisory and selections by researcher
Art. Next to the standards, readers should also consider the works ongoing i gdardisation efforts.

*% Mapped projects (14) | <§ Mapped results (52)

«§ Mapped demos (6)

Toggle all information i
De Factq

<(11) Industry 4.0 Architecture and Factory Asset ENIS
Integration inth
Type:H/¢8/0 Type
Updated at: 26-04-2021 = 1 Updz

Show more information » Show more information «
ENISA - RM/RA Standards Risk Managemet / Risk Clou
b Assessment Standards Initii
Type: € o b b Gt AU 38 ik
Updated at: 26-03-2021 Upd:

Show more information « Show more information «
The Industrial Internet Security Framework (1ISF) ETSI

ndustrial " - ETSI EN 303 645 va 11 susan

v;nu“:mm Type: & Y Type
Updated at: 26-03-2021 " Upd:

Figure 6: An example of the page Cybersecurity Standards for digital manufacturing

The extension and refinement of the structured wiki is an ongoing process, also in the future, as illustrated
in the picture below (Figure 7). This Deliverable provides an overview on the evolution of the structured wiki
during the period of December 2019 to February 2021, in particular, with respect to the following topics:
Business models, Legal aspects, Interoperability, Standardization, Cybersecurity and Human aspects.

S This project has received funding from the European Union’s Horizon 2020 14 (41)
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. CONNECTED

Evolution of the EFFRA Innovation Portal Structured Wiki and mapping of projects, results and demonstrators/cases

2020

2013

D

Initial structured
lists:

* Challenges/
impact

+ Technologies
and enablers

* Key priorities

from the FoF
2020 roadmap

2014

2015

)

Extension of
structured
lists:

KPIs —
associated to
compilation of

2016

yearly FoF +
progress Additional
monitoring perspective:
report Pathways.
Also implemented as
Standardis structured lists for
ation mapping of projects,
Spinoffs results and
Patents demonstrators

2017 2018

Extensions of structured
lists by Connected
Factories CSA

. CONNECTED

FACTORIES OF
THE FUTURE

— 4

SR

& gr _4 CrrnA

UROPEANFACTORIES OF T FUTURE
SESOARCH ASSOCUTN

A

2019 2021

Continuous revision
of structured lists,
including existing and
new pathways, via
ConnectedFactories 2
CSA and EFFRA

o CONNECTED

Availability and searchability
within the structured Wiki with
link to projects and
results/cases/demo search
functionality via EFFRA
Innovation Portal

2022 2023 etc

Extension of
structured lists:
KPIs —
associated to
compilation of
Made in Europe
progress
monitoring
reports
with more focus

in pilots and
demonstrators)

MADE
.’IN EUROPE

Continuous
refinement with
input from R&D
community

Figure 7: The evolution of the structured lists and mapping of projects, results and demonstrators/cases

. This project has received funding from the European Union’s Horizon 2020
T research and innovation programme under grant agreement No 873086.

15 (41)



Structured wiki update on Business models, Legal aspects, Interoperability, CONNECTED

Standardization, Cybersecurity and Human aspects — Second iteration

D1.3

3 Revision of the Structured Wiki on the EFFRA Innovation Portal

The following chapters (3.1 to 3.7) provide an overview of the revisions done after the submission of
Deliverable 1.1 ‘Structured wiki update’ at month 15 of the project. The activities continue beyond the
submission of this deliverable and beyond the ConnectedFactories project, in particular by taking into
account the key content that is provided by project demonstrators and use cases.

This project has received funding from the European Union’s Horizon 2020 16 (41)
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3.1 Fine-tuning and improvement of the description of Business model aspects in the
structured wiki

3.1.1 Revision of taxonomylist ‘Manufacturing performance characteristics’

With respect to the added value generated by the innovative approaches and technologies generated by the

projects, the previously reported revision (D1.1) resulted in renaming the taxonomy list ‘Added value and
impact’ into ‘Manufacturing performance characteristics’.

The taxonomylist ‘Manufacturing performance characteristics’ is listed below, indicating in bold en marked
in yellow, the additions and revisions that were carries out.

‘Manufacturing performance characteristics’

e Economic sustainability
o Business development - Access to new markets

Flexibility
o Leadtime
o Production speed - OEE (P)
o Process reliability - dependability - availability

= Availability - OEE (A)
o Product quality - Quality assurance
= First Pass Yield (FPY)
= OEE (Q) - Quality
= Parts Per Million (PPM)
= Quality assurance - Standards
o Productivity
o Supply chain and value network efficiency
e Environmental sustainability
o Material efficiency
= Reduction of material consumption (in %)
o Waste minimisation
= Reduction of waste (in %)
o Circular economy
= Co-evolution of products-processes-production systems (Rindustrial symbiosisZ)
=  Product life extension
= Innovative re-use of equipment
The 'R's of Circular Economy

= Reuse

= Repair

= Remanufacture - upgrade
= Recycle

= Closed-loop recycling
=  Open-loop recycling
= Intra-sector circularity vss cross-sectoral circularity
= Intra-sectoral circularity
= Cross-sectoral circularity
= Maturity of circular value chain

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 873086.
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= New circular value chain at the time of the development
= Already existing circular value chain at the time of the development
Reducing emissions in manufacturing processes
= Reduction of CO2 emissions (in %)
Reducing the consumption of energy
= Reduction of energy consumption (in %)
Increase usage of renewable energy
Reducing the consumption of water and other process resources.
= Reduction of water consumption (in %)

e Social sustainability

o

o

Increasing human achievements in manufacturing systems
= |SO/TR 23244:2020 - Blockchain and distributed ledger technologies B Privacy and
personally identifiable information protection considerations
Occupational safety and health
= Safety standards

e Overarching Manufacturing Performance KPIs

o

Overal Equipment Effectiveness (OEE)
= Availability - OEE (A)
=  Production speed - OEE (P)
= OEE (Q) - Quality

Comments on the revisions:

e Introduction of Overall Equipment Efficiency (OEE) and its components (Performance, Availability
& Quality)

o

The trigger for the inclusion of this KPl was the fact that OEE is often used in the public project
Deliverable Quality D7.2 Detailed-Pilot-Specifications-and-Pilot-Sites-Final.
OEE (P-A-Q), is now explicitly integrated in the existing structure as shown in the taxonomylist
above.

* Production speed - OEE (P)

= OEE (Q) — Quality

* Availability - OEE (A)

e Other relevant KPIs ‘First Pass Yield (FPY)’ and ‘Parts Per Million (PPM)’ were included as well.

e A subsection ‘Overarching Manufacturing Performance KPI' was created that regroups these and
potentially other KPIs that will be added in the future ‘Overarching Manufacturing Performance KPI’
(since taxons can be allocated to different ‘parents’ in the wiki, the A-P-Q factors are now present here)

This project has received funding from the European Union’s Horizon 2020 18 (41)
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Example of OEE description on one of the Qu4lity project pilot/demonstrators:

https://portal.effra.eu/result/show/3913#object-2

Comment:
Improve OEE (A) from 80% (as is) to 87% (to be)
Product quality - Quality assurance
OEE (Q) - Quality
Tobe Asis

Comment:
Quality- Fall Off Rate, from 95% (as is) to 98,5% (to be)

Social sustainability
Increasing human achievements in manufacturing systems
Challenge

Comment:
Sintef delivered information to put “soft” part of organization also in daily management structure. Nowadays the K
is to use digital tools for operator- whiteboard sessions. People claim they are more digital oriented at home comg

Stakeholder-training Logbook: No results obtained yet, as the implementation is not far enough to train stakehold

Overarching Manufacturing Performance KPIs
Overal Equipment Effectiveness (OEE)

Asis Tobe

Comment:
Improve OEE from 75% (as is) to 85% (to be)
Availability - OEE (A)
Asis Tobe

Comment:
Improve OEE (A) from 80% (as is) to 87% (to be)

Production speed - OEE (P)
Asis Tobe

Comment:
Deviation on cycle-time, from 98% (as is) to 99% (to be)

OEE (Q) - Quality
Tobe Asis

Comment:
Quality- Fall Off Rate, from 95% (as is) to 98,5% (to be)

Figure 8: Example of OEE description on one of the Qu4lity project pilot/demonstrators
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3.1.2 Revision of taxonomy list ‘Business model aspects’

Taxonomylist ‘Business model aspects’

e Business models
o Business model aspects of digital platform deployment
e Added Value (This taxon was now also included under the list ‘Significant Innovation and
lessons learned)
e Revenue model (earning logics)
= Pay per use - Pay per duration of use
= Perfomance based payment (PBP)
e Service model
o Infrastructure as a Service (laaS)
o Software as a Service (Saa$)
o Platform as a Service (PaaS)
o Product-as-a-Service (PaaS)
e Software ownership
o Proprietary software
o Open source
e Infrastructure ownership
e Business ecosystems
o Target clients
o Business ecosystems associated to digital platforms
= |nteraction with other digital platforms
= Other eco-system aspects

e Data ownership - data governance
e Data Liability

Comments on the revisions:

e The taxon ‘added value’ was also rephrased as ‘added value — value proposition’ and was
also included within the taxonomy list ‘significant innovations and lessons learnt’

Significant innovations and lessons learnt

This project has received funding from the European Union’s Horizon 2020
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e Added value — value proposition

e Significant innovations and achievements

e Significance of the results for SMEs

e General information about pilots and demonstrators

e Specific use case requirements

e Lessons learned

e Gaps and challenges that should still be addressed in future work

e Requirements regarding skills, training and associated new job profiles

e The section ‘Manufacturing strategies’ is a remainder from the FoF 2020 roadmap. The
elements of that section were disabled)

This project has received funding from the European Union’s Horizon 2020
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3.2 Fine-tuning and improvement of the description of Legal aspects in the structured wiki

3.2.1 Revision of taxonomylist ‘Regulatory aspects’

The two items that were already included in the taxonomy list ‘Business model aspects’.

° Data ownership - data governance
) Data Liability

Are now also included in the taxonomy list ‘Regulatory aspect’ (a mapping of taxons on projects or results
does will hence also appear under both structures.

=]
4 EFI"I’\H Structured Wiki / Regulatory aspects
RegL”atOry aSDeCtS
2 appedresie

Compliance to Rules and regulations

Regulatory framework associated to digitalisation ©
Data Liability
Data ownership - data governance

& structured Wiki m m

Contract types

Figure 9: Requlatory aspects

Recent outcomes of the project the Go-DIP project ‘Managing Digital Intellectual Property In Manufacturing
Smes Digitalization Processes’ were associated to these taxons and hence appear in the overview of
associated resources:

BTl
\ Workshop Management - Workshop
DATA ORIVEN SOFTWARS t: G
- [ s =
2 | L 1 e S0
Type: /0 ype: /0

Regulatory aspects

Regulatory framework associated to Compliance to Rules and regulations v

digitalisation
Data ownership - data governance - a Regulatory framework associated to
digitalisation
Data ownership - data v n
governance

Design Option Paper Model terms of the Technology industries for D6.2: Knowledge Protection Specification
data sharing (2019) by Technology Industries of 0

. ek 00 Finland @ i ‘ )

ype: @ Type: @

spdated at: 01-06-2022 Updated at: 18-05-202 DISICOR

Regulatory aspects. Regulatory aspects Regulatory aspects

Figure 10: Recent outcomes of the project the Go-DIP project, mapped in the wiki taxons
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On the taxon ‘Regulatory framework associated to digitalisation’, the links to key pages on the EU’s website
were updated:

e A European Strategy for data
e European Data Act

e Data Protection in the EU

e European Cybersecurity Act

Structured Wiki ' Regulatory aspects / Regulatory framework associated to digitalisation

Regulatory framework associated to digitalisation

The current regulatory framework places emphasis on the protection of personal data and privacy leaving a gap still to be covered related to no
equipment, machines and systems creates a complicated scenario of potential personalisation of non-personal data generated in industry. This
platforms.

Additional information:

« A European Strategy for data

« European Data Act
« Data Protection in the EU

« European Cybersecurity Act

< Mapped resuts (9)

Data Liability

< 20)

Data ownership - data governance

Figure 11: Requlatory framework associated to digitalisation
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3.3 Standards in the structured wiki

3.3.1 Revision of taxonomylist ‘Standards and standardisation’

In deliverable D1.1 the drastic enhancement of the standards section has been described in detail.  Since
then, a number of standards have been added to the structured wiki under Standards according to SDOs.

- 1SO 527-5:2021 Plastics — Determination of tensile properties — Part 5: Test conditions for
unidirectional fibre-reinforced plastic composites

- IS0 7250-1:2017 Basic human body measurements for technological design — Part 1: Body
measurement definitions and landmarks

- 1SO 10303-209:2014 Industrial automation systems and integration — Product data representation
and exchange — Part 209: Application protocol: Multidisciplinary analysis and design

- 1SO 10303-242:2020 Industrial automation systems and integration — Product data representation
and exchange — Part 242: Application protocol: Managed model-based 3D engineering

- 1SO 13485:2016 Medical devices — Quality management systems — Requirements for regulatory
purposes

- ISO/TS 14048:2002 Environmental management — Life cycle assessment — Data documentation
format

- 1SO 14971:2019 Medical devices — Application of risk management to medical devices

- ISO/IEC 15948:2004 Information technology — Computer graphics and image processing —
Portable Network Graphics (PNG): Functional specification

- 1SO 16840-1:2006 Wheelchair seating — Part 1: Vocabulary, reference axis convention and
measures for body segments, posture and postural support surfaces

- ISO/IECTS 23167:2020 Information technology — Cloud computing — Common technologies and
techniques -

- ISO/ASTM 52915:2020 Specification for additive manufacturing file format (AMF) Version 1.2

- 3MF Consortium: 3D Manufacturing Format (3MF)

- |EEE 1934-2018: IEEE Standard for Adoption of OpenFog Reference Architecture for Fog Computing

- OMG: Data-Distribution Service (DDS) for Real-Time Systems Standard

- OPC10000-14: OPC Unified Architecture PubSub

- VDMA 40001-1: OPC UA for Machinery

A challenge appeared to be the allocation of these standards to many specific areas (such as the associated
RAMI layers, standard types, etc.  This is a matter that needs to be addressed in the future as well,
considering that this is a moving landscape)

Potential for further development of a section on Standardisation Bodies (not a priority at this point)

The following table includes references as identified within the projects analysis (the table has also been
included in Deliverable 1.2). At the time of submission of this deliverable, this list of standardisation bodies
has not yet been included within the structured wiki on the EFFRA Innovation Portal. The focus will rather
be on the enhancement of information about the actual standards, rather then on the standardisation bodies
and TCs etc....
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Table 1: Standardization Bodies3

Organization Name References

IEC — International Electrotechnical Commission

IEC/TC 65 Industrial-process, measurement, control and automation X
IEC/TC 65/WG 10 Security for industrial process measurement and control —Network and system | x
security
IEC/TC 65/WG 16 Digital Factory X
IEC/TC 65/WG 19 Life-cycle management for systems and products used in industrial-process | x
measurement, control and automation
IEC/TC 65/WG 20 Industrial-process measurement, control and automation — Framework to bridge | x
the requirements for safety and security
IEC/TC 65/WG 23 Smart Manufacturing Framework and System Architecture X
IEC/TC 65/WG 24 Asset Administration Shell for Industrial Applications X
IEC/SC 65 Industrial-process measurement, control and automation X
IEC/SC 65A System Aspects X
IEC/SC 65B Measurement and control devices X
IEC/SC 65C Industrial Networks X
IEC/SC 65E Devices and integration in Enterprise systems X
ISO/TC 176/SC 2 Quality systems X

ISO/IEC Joint ISO/TC 184 — IEC/TC 65/JWG 21 Smart Manufacturing Reference Model(s)

ISO/IECITC1 Joint Technical Committee for Information technologies X
ISO/IECJTC1/SC27 | Information security, cybersecurity and privacy protection X
ISO/IEC JTC 1/SC38 | Cloud Computing and Distributed Platforms X
ISO/IECJTC1/SC32 | Data management and interchange

JTC1/5C27/WG 3 Security evaluation, testing and specification X
JTC1/SC27/WG 4 Security controls and services X
ISO/IECIJTC1/SC41 | |nternet of Things and Related Technologies X
ISO/IECITC1/SC42 | Artificial Intelligence X
ISO/IECJTC1/AG7  Trustworthiness X
ISO/IECJTC 1/AG 8 Meta Reference Architecture and Reference Architecture for Systems Integration | X
ISO/IECJTC 1/AG 11 Digital Twin X

ISO - International Organization for Standardization

ISO/TC 3 Limits and Fits X

3Based on,,German Standardization Roadmap for Industrie 4.0” Version 4 and overviews at: www.din.de/go/industrie4-
0 and www.dke.de/Normen-Industrie40
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ISO/TC 184 Automation systems and integration X
ISO/TC 184/SC 4 Industrial data X
ISO/TC 108/5C5 Condition monitoring and diagnostics of machine systems X
ISO/TC 261 Additive Manufacturing

ISO/TC 262 Risk Management X
ISO/TC 292 Security and resilience

ISO/TC 299 Robotics

ISO/TC 307 Blockchain und Technologien fiir verteilte elektronische Journale X

CEN - European Committee for Standardization

CEN/TC 114 Machinery Safety

CEN/TC 310 Advanced Automation technologies and their applications
CEN/TC 319 Maintenance

CEN/TC 438 Additive Manufacturing

CENELEC - European Committee for Electrotechnical Standardization
CLC/TC 65X Industrial-process measurement, control and automation

CLC/TC65XWG 02 | Smart Manufacturing

IEEE — Institute of Electrical and Electronics Engineers

IEEE 802 Time sensitive networks X

IEEE P2806 System Architecture of Digital Representation for Physical Objects in Factory  x
Environments

IEEE WG loT X

Architecture Internet of Things (loT) Architecture

ETSI

3GPP 3rd Generation Partnership Project

ESI Electronic Signature X
ISG SAI Securing Al

Cyber Cybersecurity

ISG MEC Multi-access Edge Computing

oneM2M oneM2M

SmartM2M & SAREf | Smart App Reference Ontology

ITU-T

FG-5GML Machine Learning for Future Networks including 5G (Focus Group)

IECEE

IECEE CMC WG 31 Cyber Security Certifications

IECEE OD 2061 Industrial Cyber Security Program Specifies 7 Cyber Security Certifications based
on IEC 62443

IECEE OD 2037 ch. 12/Annex 5: Industrial Cyber Security Certificate v
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IECEE Test Report
Forms (TRFs) TRFs for IEC 62443 parts 2-4, 3-3, 4-1 and 4-2

IETF

Coordinating Committees

EN-CLC-ETSI/SMa-CG ' CEN-CENELEC-ETSI ,Coordination Group on Smart Manufacturing” (SMa-CG) | x
advises on the ongoing
European activities around Smart Manufacturing and synchronizes the position
of CEN, CENELEC and ETSI towards SDOs and other third parties regarding
standardization.

ISO/TMBG/SMCC The aim of 1ISO/SMCC ,Smart Manufacturing Coordinating Committee” is to | x
develop, coordinate and implement recommendations with regard to a joint
international approach.

IEC/SyC In addition to the coordination of standardization activities, the task of IEC/SyC | x
»System Committee Smart Manufacturing” is the identification of gaps and
overlaps, especially in the cooperation of relevant standardization organization
and consortia.

IEC/SyC The main task of IEC/SyC "Communication X
Communication Technologies and Architectures" is the standardization, coordination and
Technologies harmonization of activities in the field of communication technologies and
and Architectures architectures..

SSOs, Consortia and industrial Alliances

MTConnect MTConnect X
ATA Air Transport Association of America X
?gjgzztion Software Apache Software Foundation X
AlA Global Association for Vision Information X
W3C W3c X
IETF Internet Engineering Task Force X
IPC-CFX (IPC 2-17 Connected Factory Initiative Subcommittee) X
Inc Industrial Internet Consortium X
mimosa.org mimosa.org X
OPC Foundation OPC Foundation X
Eclipse Foundation Eclipse Foundation X
Open Source X

Robotics Foundation Open Source Robotics Foundation
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3.4 Interoperability in the structured wiki

3.4.1 Revision of taxonomylist ‘Interoperability” under ‘ICT Performance Characteristics’ - Extension
of the section ‘General Interoperability Framework’” with detailed content on protocols, APls,
etc. and association to the right standards

Various protocols, API’s etc. are now included under the respective interoperability layers.

The full list is included below:

e Application level interoperability View Kanban
e Web-services / Composability
e Wireless communication protocols

e bluetooth e NFC
e ble e RFID
e zigbee e SIGFOX
e zwave e [ORAWAN
e 6lowpan e INGENU
e thread o  WEIGHTLESS NPW
o 2G-3G4G o ANT&ANT+
o I[TE e DIGIMESH
e NB-IOT o  MIWI
o 5G e  WIRELESS HART
& Wireless communication protocols & WirelessHART & Weightless wirele
= ICT performance characteristics ~ Interoperability (ICT) £ ICT performance characteristics ~ Interoperability (ICT) i= ICT performance ch
General interoperability framework General interoperability framework General interope!
Application level interoperability Application level interoperability Application level
Open APIs and Communication Protocols Open APIs and Communication Protocols Open APIs and Co
Wireless communication protocols Wireless commur

wikipedia.org/wiki/WirelessHART: Wire

ns and computing,

based onthe H

Name WirelessHART
Description  From https://en.wikipedia.org/wiki/WirelessHART
WirelessHART

hin telecommunications and computing. is a

wireless sensor networking
& |EEE 802.15.4 & |EEE 802.15.4-2020 - IEEE Standard for Low-Rate Wireless 8 Z-Wave
Networks
i= Standards and standardisation Standards i ICT performance ch
Standards according to SDOs IEEE = Standards and standardisation Standards General interopel
Standards according to SDOs IEEE Application level

Figure 12: Search on ‘Wireless’ in the taxonomy
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e Integration level interoperability
e Semantic/information interoperability

o APIs e OPCUA
e WSDL o WEBSOCKET
e RESTFUL o [SA95
e SOAP o [SA88
e OPC o |EC61499
e Data/object model interoperability - Data exchange formats - APIs
o XML
e JSON

e Connectivity & network interoperability — communication protocols

e TCPIP o XMPP
e TSN e COAP
e FIELDBUS (IEC e OGC SensorThings
61784 - [EC61158) API
e MQTT (IEC 20922) e CANBUS
e AMQP (ISO/IEC e |EC61499
19464:2014) o GATEWAY
e DDS
& XML & XML3D & UBL - Universal Business L
" cochnologes
‘Apl‘):(a/obje(( model interoperability - Data exchange formats (SD:ISM)VARE ko i i

Name XML3D

Name XML

Description Fro

& Xmpp & SOAP 8 Data/object model interop
formats - APIs
EE ICT performance char stic: Interoperability (ICT) E ICT performance characteristics Interoperability (ICT)
General interoperability framework General interoperability framework £ ICT performance characterist
Integration level interoperability Integration level interoperability General interoperability fr
Connectivity & network interoperability - communication Semantic/information interoperability Integration level interoper
protocols

Figure 13: Search on XML in taxonomy
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3.5 Cyber security in the structured wiki

3.5.1 Reuvision of taxonomylist ‘Cybersecurity’ under ‘ICT Performance Characteristics’

No significant changes were done since Deliverable 1.1, however it is likely that the fine-tuning of the
pathway of cybersecurity will have an impact on the taxonomy / structured wiki towards the end of the
project.

3.6 Humans and manufacturing in the structured wiki

3.6.1 Revision of human (skills) aspects under ‘Significant Innovations and lessons learnt’

The taxonomy list ‘Manufacturing performance characteristics’ addresses human aspect under the section
‘social sustainability’:

e Manufacturing performance characteristics (previously ‘added value and impact’)
o)
o Social sustainability
o Skills, training, new job profiles
¢ Increasing human achievements in manufacturing systems
¢ Occupational safety and health

Here, the taxon ‘Skills, training, new job profiles’ combined different aspects. This item (taxon) was moved
to the already existing section ‘Significant innovations and lessons learned’ under the following revised taxon
name: Requirements regarding skills, training and associated new job profiles:

Significant innovations and lessons learnt

e Significant innovations and achievements

e General information about pilots and demonstrators

e Exploitation perspective of the result(s) and value proposition

e Significance of the results for SMEs

e Specific use case requirements

e Lessons learned

e Gaps and challenges that should still be addressed in future work

e Requirements regarding skills, training and associated new job profiles

By recovering the previous taxon on ‘Skills’ from the taxonomy list ‘Manufacturing Performance
Characteristics’, previously mapped project and results are still associated to the rephrased and re-allocated
taxon. See for instance this search:

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 873086.
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PROGRAMS | PROGRostics based Reliability Analysis for

Maintenance Scheduling
PROGRMSS:  071-102017 - 30002020
Calltopic: FoF.2017.09
2:19

Show more information a

Significant innavations and lessons learned

Requirements regarding skills, training /]
and associated new job profiles
Comment:
Predictive maintenance requires different skills and thus new
professional figures will have to to be trained:

- Production equipment operators

> Maintenance operators

> Data scientists

> Maintenance managers

> Software developers

PreCoM | Predictive Cognitive Maintenance Decision
Support System

PRECOMILY ~ 01-11-2017 - 31-10-2020
Calltopic: FoF.2017.00
@43 | @3

Show more information a

Significant innavations and lessons learned

Requirements regarding skills, training
and associated new job profiles

ROSSINI | RObot enhanced Sensing, INtelligence and
actuation to Improve job quality in manufacturing

01-10-2018 - 31-03-2022

o

Ross

Calltopic: DT-FOF-02-2018

251 |@:4
Show more information =

Significant innovations and lessons learned

Requirements regarding skills, traini

v a

and associated new job profiles

Comment:

ROSSINI helps European factories to attract skilled workforce in factories
because of the attention paid to job quality and employee satisfaction

QUALITY | Digital Reality in Zero Defect Manufacturing
01-01-2019 - 31-03-2022
QUNLITY

Calltopic: DT-ICT-07-2018

2.75 | @15

Show more information
Significant innovations and lessons learned

Requirements regarding skills, training
and associated new job profiles

v a
Comment:
One the one hand, some pilot owners expect that no particular skills will
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H&-Ensure

\ 4

5G-Ensure | 5G Enablers for Network and System
Security and Resilience

01-11-2015 - 31-10-2017
Calltopic: EU-topic

24| @

Show more information «

Significant inniovations and lessons learned

Requirements regarding skills, training

~a

and associated new job profiles

Comment; Training and task support on with mobile, wireless smart

devices

CONLA

COALA | COgnitive Assisted agile manufacturing for a
Labor force supported by trustworthy Artificial
Intelligence

01102020 - 30-09-2023

Calltopic: ICT-38-2020

36| @4

Show more information «

Significant inniovations and lessons learned

Requirements regarding s|

s, training

v a

and associated new job profiles

COMMECTED

Comment;

ha ramiactad aftar tha (1AL ITY rmiart devalnmmant imnlamantatinns

Figure 14: search on ‘Requirements regarding skills, training and associated new job profiles’
See also this description from the Qudlity project:

https://portal.effra.eu/project/1864/taxonomy-list-taxon/845

IProjects | QUALITY @ Significant innovations and lessons learned / Requirements regarding skills, training and associated new job profiles

SQUALITY mapped on @ Requirements regarding skills, training and associated new job profiles

,E

Relevant: v
Comment:

One the one hand, some pilot owners expect that no particular skills will be requested after the QUALITY project development implementations. For example:

« all systems should remain accessible by the majority of the workers without specific expertise or knowledge (where for instance each correlation system has to remain within  blackbox and only provide rules outputs for production lines).
« The AR app and the first training on the machine will be enough for start the production with new operators on the line.

« In essence the job profile will remain the same, however, the operators need to understand & be able to work with these new technologies. This requires some basic knowledge on the (digitalized) systems, for the operators a lot can be captured in SOP's
(standard operation procedures), but the technical support staff should also have some basic knowledge on the workings and the hardware/software side of the systems in order to be able to support the shopfloor where needed

New job profiles and associated skills are: Digital Business Processes Analyst, Expert in Machine Learning Algorithms, DevOps Development knowledge, Data scientist (programming and statistical knowledge), Artificial Inteligence knowledge, Cybersecurity expert.

Ontology architects and modellers in MBSE, Digitalized systems Shopfloor worker, Digital and connectivity engineering. New systems integration Manufacturing Engineer. Cloud -Data F

knowledgs

rmats - Data analytics

ngineer, Product. manufacturing and quality global

Re- and upskilling needs were identified in the following areas: Al and Data analytics: Agile development, Multi disciplinary project management (IT, mechanical, electrical engineering): Design Thinking: Standardization: Data Analysis and Data Space technology for
Manufacturing: IT Skills : Docker environment and languages like phyton of json; Data Analytics : basic skills . Bl softwares

Programming languages such as C#, C ++, HTML Java. Microsoft .NET and SQL Server : data tools for data cleaning and preprocessing data parsing. data feature engineering: machine to machine (M2M) data and protocols: Machine Learning Skilling for all languages/

ML Systems; Data analysis skills

The following knowledge delivery mechanism where identified as relevant: ARAVR, gamification, on-the-job training, vocational training, MooCs (Massive Open Online Courses)

« For newcomers to the field of Zero Defect Manufacturing. MOOCS are the way to go, since they can cover more aspects of the Industry4.0 and ZDM, ot just the data science part. For the work force already in place. vocational training or on the job training
would be recommended, herewith quickly adapting to the new working situations. On the job training would be enough to transmit knowledge of the technology. The solution develop has to be as user friendly as possible and be quickly understandable either

on the HMI aspect and on the hardware side.

Vo additional information available

Figure 15: Collected input from Qu4lity on ‘Requirements regarding skills, training and associated new job profiles’
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The input from Qudlity regarding skills aspects is therefore reflected in this section:

https://portal.effra.eu/project/1864#anchor-2

o

) ej &2 https://portal.effra.eu/project/1864#anchor-2

Significant innovations and achievements v
Results:

WHR Dryer Factory Halistic Quality Platform
Comment.

eumuTY

The main innovation will be represented by the introduction in production of MPFQ model fused with AQ control loops: Functional Integration and Correlation between Material,
Quality, Process and Appliance Functions.

General information about pilots and demonstrators v
Results:

D7 2 Detailed Pilot Specifications and Pilot Sites Preparation

eumuTY

Zero Defects Machines Pilots (Version 1)

GumaTY

Zero Defects Processes Pilots (Version 1)

oy

Requirements regarding skills, training and associated new job profiles v
Comment:
One the one hand, some pilot owners expect that no particular skills will be requested after the QUALITY project development implementations. For example:

o all systems should remain accessible by the majority of the workers without specific expertise or knowledge (where for instance each correlation system has
to remain within a blackbox and only provide rules outputs for production lines).

o The AR app and the first training on the machine will be enough for start the production with new operators on the line.

o In essence the job profile will remain the same, however, the operators need to understand & be able to work with these new technologies. This requires
some basic knowledge on the (digitalized) systems, for the operators a lot can be captured in SOP's (standard operation procedures), but the technical
support staff should also have some basic knowledge on the workings and the hardware/software side of the systems in order to be able to support the
shopfloor where needed

New job profiles and associated skills are: Digital Business Processes Analyst, Expert in Machine Learning Algorithms, DevOps Development knowledge, Data
scientist (programming and statistical knowledge), Artificial Inteligence knowledge, Cybersecurity expert, Ontology architects and modellers in MBSE, Digitalized
systems Shopfloor worker, Digital and connectivity engineering, New systems integration Manufacturing Engineer, Cloud -Data Formats - Data analytics Engineer,
Product, manufacturing and quality global knowledge.

Re- and upskilling needs were identified in the following areas: Al and Data analytics; Agile development, Multi disciplinary project management (IT, mechanical,
electrical engineering); Design Thinking: Standardization; Data Analysis and Data Space technology for Manufacturing: IT Skills : Docker environment and languages
like phyton of json; Data Analytics : basic skills , Bl softwares

Programming languages such as C#, C ++, HTML, Java, Microsoft .NET and SQL Server ; data tools for data cleaning and preprocessing, data parsing, data feature
engineering; machine to machine (M2M) data and protocols; Machine Learning Skilling for all languages/ ML Systems; Data analysis skills

The following knowledge delivery mechanism where identified as relevant: AR/VR, on-the-job training, vocational training, MooCs (Massive Open Online
Courses)

Figure 16: Qu4lity skills aspects
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3.6.2 ACE cluster classification — Knowledge workers — operators: fine-tuning

The ACE cluster classification that was already included in the previous iteration was fine-tuned. Social and
collaborative worker was split into

e social worker operator
and
e human robot collaborative worker

Herewith the original separation between the two concepts was reintroduced, since both concepts are quite
different. The original definition of ‘social worker operator’ was derived from the paper 'Towards an
Operator 4.0 Typology: A Human-Centric Perspective on the Fourth Industrial Revolution Technologies' (By
Romero, Stahre...), which also was an essential source of the ACE Cluster classification.

(A lot of projects/results were already mapped in the EFFRA portal on the ‘Human-robot’ item)

https://portal.effra.eu/wiki/taxon/5522

° CDC board - Agile Board - JIRA X B (5) (PDF) Towards an Operator - X TITLE OF ARTICLE: IN BOLD, ALL C~ X +
QRN e BBt tps://portal.effra.eu/wiki/taxon/5522

Social worker - operator

From /e on the Fourth Industrial Revolutio

exp ate ideas generation for product ar

and creation within the enterprise.

(More information: White paper - Human-centred factories from ““:C”:,‘ to industrial practice. Lessons learned and recommendations)

Associated lists

n list: Technologies and enablers

Technologies and enablers Knowledge-workers and operators Social worker - operator

Figure 17: mapping of the QU4lity Philips pilot

2 This project has received funding from the European Union’s Horizon 2020
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Example of mapping (Qu4lity project)

https://portal.effra.eu/project/1864/taxonomy-list-taxon/378

[ Auemented and Virual Worker ‘

@® | GF Digital machine and part twins for zero defect manufacturing

' Social worker - operator ‘

® | GF Digital machine and part twins for zero defect manufacturing

Human-Robot Collaboration ‘
Super-strong worker (wearable aparatus) ‘
Healthy and happy operator ‘

' Smart and Analytical operator ‘

® | PHILIPS OneBlade shaving unit production line

® | WHR Dryer Factory Holistic Quality Platform

@® | MONDRAGON Zero defect and Autonomous Quality in Machinery Building for Capital Goods sector

® | KOL's Reaktime injection moulding process monitoring-control

@® | THYS Quality Management of Steering Gear based on Acoustic control

@® | GHIReal-time cognitive hot stamping furnace 4.0

Figure 18: mapping of the QU4lity pilots

See also this search as illustration:

S This project has received funding from the European Union’s Horizon 2020 34 (41)
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¢ &) EFFRA Innovation Portal X | & EFFRA Innovation Portal % | € CDC board - Agile Boal

lo B = https:ﬂpur‘tal.effra.eulwikiftaxonomy—Iist—taxom‘378?viewType:Iisll

Structured Wiki ' Technologies and enablers / Knowledge-workers and cperators

Knowledge-workers and operators

The European Factories of the Future are expected to provide global manufacturing competitiven
for industrial competitiveness as well as important consumers. However, the changing demograp
workers”) will be scarce resources.

The classification shown below has been successfully applied under the Ace factories cluster proje
work environments with changing levels of automation in evolving production systems”. More de
recommendations.

= Augmented and Virtual Worker
» Social worker - operator

» Collaborative worker (Human-Robot cooperation)
* Super-strong worker

« Health and happy operator

* Smarter and Analytical operator

¢ Mapped projects (48) il =8 Mapped results (15,

«§ Mapped demos (10) i}

Associate your pri

Augmented and Virtual Worker

Social worker - operator

) £ &

Human-Robot Collaboration

Super-strong worker (wearable aparatus)

Healthy and happy operator

2 =

Smart and Analytical operator

Figure 19: Knowledge-workers and operators

et This project has received funding from the European Union’s Horizon 2020
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Toggle all information «

WHR Dryer Factory Holistic Quality Platform
QUNLITY Project: QUALITY

Type: @

Updated at: 03-02-2022

Show more information a

Technologies and enablers

Knowledge-workers and operators

Smart and Analytical operator N - |
Comment;

The end2end process supported by the overall architecture helps
the operator and team leader in their daily activities in order to
prevent and anticipate as much as possible quality issues on the
product via the analysis of a huge amount of data linked together
via the holistic semantic model.

COALA Voice - enabled Digital Intelligent
Assistant for Manufacturing - Early Prototype
Demo

Project: COALA

Type: @/ Q

Updated at: 06-10-2021
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GF Digital machine and part twins for zero
defect manufacturing

QUNLITY Project: QUALITY
Type: ®

Updated at: 03-02-2022

Show more information

Technologies and enablers

Knowledge-workers and operators

Augmented and Virtual Worker 2 - |
Comment;

Milling Digital Twin enables strategy design and quality control in
milling processes with only SW tools, simulation and virtual
optimisation

Social worker - operator v n
Comment:

Cockpit optimiser software provides environment for intelligent
design of an automated cell with the customer.

Smart and Analytical operator v n
Comment:
Cockpit optimiser and Milling Digital Twin with Al tools for

accelerating current design and optimisation processes by
operators

RiaStone Autonomous Quality ZDM for
“Ceramic tableware Single-firing”
wasios QUXLITY

Project: QUALITY

Type: ® /0

Updated at: 26-06-2021

Show more information =

. CONNECTED

Augmented Reality (AR) for supporting
. operators in press-brake operation
oo -
Y : Project: MANUWORK
| AN
~ Type: @/ ®

Updated at: 12-12-2021
Show more information
Technologies and enablers

Knowledge-workers and operators

Augmented and Virtual Worker v n

KOL's Real-time injection moulding process
monitoring-control
QUNLITY Project: QUALITY
Type: @

Updated at: 21-06-2021

Show more information =

Figure 20: Mapping on Knowledge-workers and operators

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 873086.

36 (41)


https://portal.effra.eu/results/list?result_search%5Btype%5D=Demonstrators&result_search%5Blist__3%5D%5B0%5D=378&result_search%5Blistcheckbox__3%5D=3
https://portal.effra.eu/results/list?result_search%5Btype%5D=Demonstrators&result_search%5Blist__3%5D%5B0%5D=378&result_search%5Blistcheckbox__3%5D=3

D13 Structured wiki update on Business models, Legal aspects, Interoperability, ~ CONNECTED
Standardization, Cybersecurity and Human aspects — Second iteration

3.7 Additional modifications under ‘Technologies and enablers’.

‘Data analytics’ : 4 progressive levels towards prescriptive analytics

Triggered by the Philips Pilot from the Qu4lity project, the section ‘Data analytics’ was enhanced with the 4
progressive levels:

e  Descriptive analytics
e Diagnostic analytics
e  Predictive analytics
e Prescriptive analytics

(see https://portal.effra.eu/wiki/taxonomy-list-taxon/1159)

See the mapping of the QUAlity Philips pilot, but also other resources on the EFFRA Innovation Portal:

O Ej 52 https://portal.effra.eu/result/show/3913
Comment:
There was a risk that other developments made within this pilot do not follow the reference architecture of IDS and thus are incompatible. This would
cause that certain applications could not be deployed and run within in the proposed data space approach.

4| Technologies and enablers (7) = v Add / edit
LR LUV view structured details below

Smarter and Analytical operator Diagnostic analytics

Cognitive and artificial intelligence (Al) technologies - ma... Predictive analytics

Data analytics Prescriptive analytics

Descriptive analytics

Information and communication technologies
Data collection, storage, analytics, processing and Al

Cognitive and artificial intelligence (Al) technologies - machine learning v u
Comment:

An Al vision algorithm developed by TNO (WP3) seems to filter bad rated parts compared to installed algorithm. Advantage can be when product print
is changing to catch-up development speed in traditional algorithm development.

Data analytics v u
Gap

Comment:
There seems to be relationship to predict torque with use of in-line data. Needs to be maore explored

Descriptive analytics v n
Asis
Diagnostic analytics v n
Asis
Predictive analytics v u
Tobe
Prescriptive analytics v
pive s a
Tobe
4| Manufacturing future products Add / edit
4| Business model aspects Add / edit

Figure 21: mapping of the QU4lity Philips pilot
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Toggle all information

Foresee Cluster - Predictive maintenance
technologies for production systems. A
roadmap to development and implementatio...

Project: PROPHESY PROGRAMS SERENA
PreCoM UPTIME Z-BRE4K

7 D
N
9 Foresee Y.
Type: &
Updated at: 10-08-2022
Show more information
Technologies and enablers
Information and communication
technologies

Data collection, storage, analytics,
processing and Al

Data analytics
Predictive analytics

Prescriptive analytics

] 3 )
onn

Big Data Models and Analytics Platform v2

o
Boost 2

Project: BOOST 4.0
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What is Prescriptive Analytics? (by Cubeware
GmbH)

Type: /@
B
08-.02  pdated at: 09-08-2022
I

Show more information a
Technologies and enablers
Information and communication
technologies

Data collection, storage, analytics,
processing and Al

Data analytics

Prescriptive analytics

Natural Language Processing for
Troubleshooting

Project: Al REGIO

Type: @

Bl -

Show more information a

Type: @
Updated at: 26-04-2022

Updated at: 27-03-2022
Show more information a

Technologies and enablers

Prescriptive quality analytics service - version 2
Project: COALA
= Type: @

CONLA Updated at: 05-06-2022

Show more information «
Technologies and enablers
Information and communication
technologies

Data collection, storage, analytics,
processing and Al

Data analytics

Predictive analytics

LS

(M) ]

Prescriptive analytics

Pilot - Batteries

3 Project: DigiPrime
" = . ) DigiPrime )

PSS =

p=

Type: ®

Updated at: 03-02-2022
Show more information «

Technologies and enablers

Figure 22: Example Search on data analytics

On taxon prescriptive analytics, a video explaining prescriptive analytics was added as ‘key content’:

08 =

https://portal.effra.eu/wiki/taxonom

Prescriptive analytics

«¢ Mapped projects (1) l§ <8 Mapped results (2) i «¢ Mapped demos (1) i Keyconten

Associate your projects

Structured Wiki / Technologies and enablers / Information and communication technologies / Data coll

Prescriptive analytics is the process of using data to determine what should be done to obtain the desi

Figure 23: prescriptive analytics in the structured wiki
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Fle Edit View History Bookmarks Tools Help

- 8 x
@ Prescriptive Analytics_Cubews: X | @ (7438 Whatis Prescriptive Anal X <3 EFFRA Innovation Portal x +
& [¢] O 8 &2 https//portalefira.eu/result/show/20075. B w & @ =
[ =] = portal@effraeu @ Visitthe EFFRAwebsite &
&Q EFrRA

o | Prescriptive_Analytics Cubeware

scriptive Analytics? (by Cubeware GmbH)

e — _

Prescriptive Analysis ‘\

. &= WHATIS D S
PRESCRIPTIVE %])'
- ANALYTICS Bl
S ) PART 1 ==L

w H AT I s Descriptive Analysis Predictive Analysis Search

PRESCRIPTIVE © b0
ANALYTICS B

PART 1

—_— No items published
Watch on 8 YouTube

Attached files

[T ————

P Type here to search

Figure 24: Explanatory Video as reference resource of ‘Prescriptive analytics’

Measurement was added to taxon title ‘monitoring,...”

The taxon ‘Measurement, sensing, condition and performance monitoring technologies’, now including a
clear reference to measurement (technologies) - Link

T This project has received funding from the European Union’s Horizon 2020 39 (41)
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Asset Administration Shell was included under different sections

AAS Search the entire Structured Wiki

By dlicking

Showing 1 t0 3 of 3 entries
8 Asset Administration Shell (AAS)
ICT performance characteristics ~ Interoperability (ICT)

The Asset Administration Shell (AAS) is the digital representation of an asset.
The AAS consists of a number of submodels in which all the information and
functionalities of a given asset - including its features, characteristics,
properties, statuses, parameters, measurement data and capabilities - can be
described. it allows for the use of different communication channels and
applications and serves as the link between objects and the connected. digital
and distributed world. (From 'Asset Administration Shell Reading Guide (April
2021y)

Name’ Asset Administration Shell (AAS)
Description’ The Asset Administration Shell (AAS) is the digital representation
of an asset

ch you will leave this page

& Metamodel Asset Administration Shell for Security

CT performance characteristics / Cybersecurity
= i for digital ing

De Facto industrial CyberSecurity standard developments
Platform 14.0 WG Sicherheit, RAMI Security model developments

tandards and standardisation | Standards
Other standards or related resources

CT performance characteristics / Interoperability (ICT)
Asset Administration Shell (AAS)

The overall concept is the use of the Admnistrative Asset Shell (AAS). It is
requesting access to an object. In the context of an AAS an object typically is a
submodel or a property or any other submodel element connected to the asset.
The implemented access control mechanism of the AAS evaluates the access
permission rules (2a) that include constraints that need to be fulfilled w.r.t. the
subject attributes (2b). the object attributes and the environment conditions
(2d). The focus is on access control. An object in the context of ABAC
corresponds typically to a submodel or to a submodel element. The object
attributes again are modelled as submodel elements. Subject Attributes need to
be accessed either via an external policy information point or they are defined
as properties within a special submodel of the AAS. A typical subject attribute is
its role. The role is the only subiect attribute defined in case of role based

read more

Description’ The overall concept is the use of the Admnistrative Asset Shell
(AAS). It is requesting access to an object.
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Figure 25: Search on AAS in the taxonomy
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https://portal.effra.eu/wiki/search?wiki_taxon_search%5btextQuery%5d=AAS

Structured wiki update on Business models, Legal aspects, Interoperability, CONNECTED
Standardization, Cybersecurity and Human aspects — Second iteration

D1.3

4 Conclusions

This deliverable provided an overview of the revision of different items (‘taxons’) in the structured list
(“taxonomy lists’) of the structured wiki within the EFFRA Innovation Portal between month 15 and month
34 of the ConnectedFactories CSA.

The fine-tuning of the taxons and taxonomy lists is a continuous activity beyond the ConnectedFactories
project, done within the broader context of the EFFRA Innovation Portal and its use for information collection
and sharing.

This project has received funding from the European Union’s Horizon 2020 41 (41)
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