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About this document

Do

Executive Summary

This deliverable 5.2 Omplementaton Bi AT 6 EO A OAOGOI O 1 &
O&! #4317 /72vorke2-BAT OOEA 71 OEDPI AAAO ET I AOO &AA
Al 5T ETT80 (1 OEUIT ¢ mc mprogehduvhdeAtie glaltA ET 11T O

agreement No 636778.

It provides an overview over the activities needd for the successful implementation
and deploymert of the FACTS4WORKERS solution:

4 The term implementation in a wider senserefers as an umbrella termto the
deployment and all accompanying activities like the determination othe tech-
nical requirements of the user training.

& Theterm deployment in a narrower sense focusses otthe activities during the
roll out of the software solution, beginning with setting up the hardware and
ending with a running software. As the FACTS4WORRS solution will be rolled
out in several steps, the deployment Wl be undertaken several times, each time

enhancing the system.

The deliverable starts with an overview over the activities performed as part of the
implementation and deployment process. t a second steghey are set intoa tem-
poral context, providing a generic template for the timelineThe deliverable finishes
by stating the UGspecific implementation plans.As the UGspecific data is highly
sensitive and in most cases® company secret, e publish part of the deliverable
only contains the general approaclof the implementation plan.
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I rroduction

| 1 Introduction

This deliverable provides an overview over the activities needed for the successful
implementation and deploymentof the FACTS4WORKERS solution. In this context
the following project phases arecovered or touched by this document.

Requirements Analysis
Development and Testing
Prototype Implementation 1st Prototype

Deployment Preparation Deployment

Start
112.14 . ¢+ | | | A
ml3 | ma6 | m79 | mi0-12 | m13-15 | m16-18 | m19-21 | m22-24 |

02/2015 05/2015 08/2015 11/2015 02/2016 05/2016 08/2016 11/2016

4

Eval. Framework Validation & Evaluation

Figure 1: Project phases and time plan

4 Development and Testing relate to the development of the building blocksand
is one of the basic prerequisites for the deployment dd software solution. Fal-
lowing the agile approach of the project, the building blocksire continuously
developed and released stepwisel his document states the efforts made to align
the development of thebuilding blocks to the resources of the partnersThe de-
velopment activities itself are not part of this deliverable as they are covered by
work package2 (WP2) and work package3 (WP3). For further information,
please refer to thedeliverables 2.§D2.5) and3.1(D3.1).

The term implementation in a wider sense refers as an umbrella term to the
deployment and all accompanying activities like the determination or the téde
nical requirements of the user training.

S

The term deployment in a narower sense focusses orthe activities during the
roll out of the software solution, beginning with setting up the hardware and
ending with a running software. As the FACTS4WORKERS solution will be rolled
out in several steps, the deployment Vil be undertaken several times, each time
enhancing the system.

b=l
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o0

The expressionadaption coversthe customization of thealready deployed buib-

ing blocks based onthe feedback of the users. Likelevelopment andtesting,
these activities are only touched by this deliverable as they are part ofvork
package 2(WP2) and work package3 (WP3). For further information, please e-
fer to the deliverables 2.§D2.5) and3.1(D3.1).

=L ]

The expressionlong term evaluation refers to the assessment of the & expeti-

ence and user satisfaction. As the workers need at least access to a runnieg d

monstrator for starting the evaluation, this phase begins after the first deplp
ment. The evaluation itselfalso needs an extnded preparation and planning
which is part of work package 6(WP6) andis not included in this deliverable.
For further information, please refer to the deliverables 6.2 (D6.2).

Chapter 2 starts with an overview over the activities performed as part of theim-
plementation and deployment process. Especially for the preparation of the first
deployment, a huge amount ofinformation has been gathered. In this context ap-
pendix A provides a generic overview over the most importantinformation and
requirements needed for the first deployment Based on tis summary, each UG
Leader built a IP-specific deployment plan(for the definition of the roles and re-
sponsibilities, please refer todeliverable 5.1(D5.1)). Sincethe data determinedis
highly sensitive and in most casea company confidential, the public part of the de-
liverable only contains the general approach for thémplementation plan. The seng
tive information is stated in a not public accessiblappendix B. If access to com@-
ny data is needed and justified, please contact the project management
FACTS4WORKERS$acts4workers@v2c2.gt

Chapter 3 finishes the deliverable by setting the implementation and deployment
activities into a temporal context, providing a generic templatefor the timeline. The
UGspecific timelines can also be found iappendix B .

of



B (mplementation activities

| 2 Implementation activities

The implementation process summarizes all activities needed for the successfid-d
ployment of the FACTSAWORKERS software solutidfo increase transparencyall
activities are divided into phases, steps and tasks.

L

& Onthe lowest level tasks represent specific activitiesnecessaryfor the succes-

ful deployment of the FACTS4WORKERS solutiofo ensure a steady workload
and prevent spikes each tasks shouldoe executablewithin a week (5 days / 40
hours).

4 Steps summarize tasks belonging to the same subject areBoing sq steps b#
ance the needed efforts and provide a more stable measuring scale for thepr
gress of the implementation process.

& Phasessum upthe different steps into classesproviding a high levelperspective.

The following figure shows a shema of phases, steps and tasks:

Deployment and
implementation

Phase 1 Phase 2

—

— Step 1 — Step 1

- Task 1 Task 1

— Task 2 Task 2

Task 1

ask 2

Figure 2: Schema Phases Steps - Tasks

10



I Implementation activities

Following the agile approach of the project, deploymentf the different solutions at
industry partner sites will be performed stepwise. Thereby, the different deploy-
ment stages build the base for the separation of thasks into phases:

1 Deployment preparations : Tasksperformed in preparation of the first de-
ployment

2 First deployment : Tasksperformed during the first deployment

3 Following deployments : Tasks performedin preparation for and during
the following deployments

The following figure shows a generic overview over the different deployment phases

and steps
m ple mentation and
deployment
P1 P3
P2 )
Deployment i Following
) First deployment
preparations deployments
51.1
53.1
Technical condition 52.1 )
H ; H ) = ntermediate
and requirement environment setup o
) activities
analysis
51.2
Ackivity and 52.2 53.2
— ) _..a.n. — nformation and L1 Ongoing deployment
responsibility trainine activities
determination = )
51.3 g 52'?
— ) 4 Worker environment
Schedule planning
setup

51.4
P envircnment setup

Figure 3: Overview Phases and Steps

Within the following sub-chapters, a general instruction for the implementation and
deployment planning will be given.These chapters provide ageneric approach of
the tasks performed. For the U&pecific information please refer toappendix B .
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2.1 Deployment preparation

Deployment preparation comprises all tasks performed preliminary to the first de-
ployment.

2.1.1 Step 11: Technical condition and requirement analysis

51.1
Technical condition
and requirement
analysis

Determine conditions

and requirements

Figure 4: Step 1.1- Technical conditions and requirements  analysis

The technical condition and requirement analysis summarizes the activities
neededfor the assessmenbf

1. the current situation

2. the necessaryrequirements for the implementation of the FACTS4WORKE®-s
lution.

Although the topicsAOA 11 O 1 Ei EOAA O1I OAAET EAA] AODPA
emphasize the difference betweenthese requirements and the onesgathered in

work package 1(WP1). For further information regarding the worker-centric re-
quirements please refer todeliverable 1.2(D1.2).

Oh

p2
(@}

Determineconditions andrequirements
In preparation for the first deployment, it was necessaryto
& survey the context at IP site

4 determine the availableinfrastructure 1, hardware and software

b=l

determine the needed infrastructure, hardwareand software,

S

derive the gap,

S

determine the needed personne]

=Ll

determine UGspecific requirements and restrictions

1 For the distinction between infrastructure and hardware see taskacquire and install infrastructure
and hardwareof the steplP environment setup

12



I Implementation activities

4 determine other UC-specific conditions

Appendix A contains the summarization of all subjectssurveyed in preparation for
the implementation and deployment. Based on this summery the IP-specific de-
ployment planswere elaborated.

Appendix B contains the UGspecific data. For data protectionand confidentiality
reasons,this part will not be available to the public.

2.1.2 Stepl.2: Activity andresponsibilitydetermination

51.2
Activity and
respaonsibility
determination

1
Define

H implementation and
deployment tasks

I Assign responsibilities

Define needed
persona

Figure 5: Step 1.2 - Deployment tasks and responsibilities determination

Based on thetechnical conditionand requirementsanalysisthe activity and respon-
sibility determination deals with the definition and the assignment of the tasks
necessaryfor the implementation and deployment

Define tasks

In a first step the activities were defined. Due to the use of the perpetual e ap-
proach, the main focudaid on the first deployment.

Assignresponsibilities

Then, the responsibilities for the defined activities were assigned to the partners
involved. The main distinction laid between responsibilities of thelPs and the ones
of the scientific partners.



B (mplementation activities

Define reeded personal

Based on the responsibilitiesevery partner planed the personal needed for fulfilling
the assigned tasks.

2.1.3 Stepl.3: Schedule planning

51.3
schedule planning

|

Check internal
resources

Balance the UG
H specifictasks and the
internal resources

Define UC-specific
deployment plans

= dentify risks

Figure 6: Step 1.3- Schedule planning

With the technical conditionsdetermined, the requirements determined, the imple-
mentation and deployment tasks defined and assignedhe UGspecific timeframes
were planned.

Check internal resources

In a first step, the internal resources of all project partnerswere determined to en-
sure a feasible implementation and plan.

Balance the UC specific tasks and the internal resources

Based on the internal resourcesthe UGspecific taskswere balanced to ensure a
steady workload and prevent spikes Additionally, the resourcesof the scientific
partners were balanced to ensure a steady workloadcross the use cases

Define UGspecific deployment plans

With the tasks balancedthe UGspecific implementation planswere defined.

14
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Identify risks

In a last step, possible risks, measures to reda these risks and reaction plansvere
defined.

2.1.4 Stepl.4: IP environment setup

51.4
P envircnment setup

nform a
stakeholders

Acquire and instal
infrastructure and
hardware

Figure 7: Step 1.4- IP environment setup

The deployment preparationswere finalized by setting up the environment at the
IP.

Inform all stakeholdes

Starting with informing all stakeholders, awareness for the upcoming deployment
was created. Thereby itwas important to include all personswho will be affected by
the new system @ have an interest in it, whichincludes, but is not limited to

2

management

=L ]

end-users of the software

b=l

project team at thelP site

S

IT department at thelP site

Acquire and install infrastructure and hardware

For the preparation of the IP environment itwas necessary to acquire andnstall the
infrastructure and the hardware. In ths context, the infrastructure includes the
complete equipment where the installation calls for constructional interventions
(e.g. WLAN router). Hardware on the other side includes all devices that can be used
without these interventions (e.g. Tablet).For the description of the interaction ke-
tween the different components, please refer tdeliverable 5.1(D5.1).
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2.2 Firstdeployment

2.2.1 Step 2.11Tenvironment setup

521
IT environme nt setup

|: IT Deployment

Figure 8: Step 2.1 - Software deployment

The first deployment startswith the software deployment.

IT Deployment

During the IT deployment, the following tasks have to bperformed

& |nstall Docker (if not already done)

& |nstall the Containers

b=l

Configure Nginx

=Ll

Configurethe network

S

Test API (Unittests)
& TestHMI (Unit-tests)
4 Manual testthe software on smart devices

For further information on the software architecture or the activities mentioned
please refer todeliverable 5.1(D5.1).

After finishing these activities, the FACTS4WORKERS solution is ready to be used in
the daily work routine. As in the first deployment a premature version of the sol

tion is deployed, the system has to be further improved based on the feedback lyat
ered. For further information to the approach used in the project please refer to
deliverable 5.1(D5.1).

16
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2.2.2 Step 2.2iInformation and training

52.2
nformation and
training

Management meeting

Superusertraining

Figure 9: Step 2.2 - Information and training

The timely order of the tasks Gnanagementmeetingd A $uder uSer trainingd are
interchangeable, depending on the preference of th#>. On oneside, stakeholders
could be informed first, which might help to reduce resistances against the project.
On the other side the super uses could be trained first, allowing them to present
the FACTS4WORKERS software solution to the stakeholders live in action.

Management meeting

Due to the worker centric approach of the project, implementation activities are
focused on theneeds ofworkers. Therefore, a sparate management meeting is ne
essary as management is not that closely involved as in typical top down software
projects. Within the management meeting all stakeholders should be informed
about the usage start of the FACTS4WORKERS solution. Besidesticrgawareness
this meeting should reduce resistances against the new system.

Super user training

At each companyone or several super users are selectedvho will be trained first
and more in detail. The gal is to have leading userswvho are familiar with the new
software system and will train the other users owill be able to answer their ques-
tions. Doing so, it is ensured that the knowledge tsansferred smoothly. Additional-
ly, this helps to empower workers as they get encouraged taiteract with each other
for knowledge sharing
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2.2.3 Step 2.3Worker environment setup

52.3
Worker environment
setup

|

nstall F4W on
selected workplaces

super user trains
other users

— Start monitoring

Figure 10: Step 2.3 - Worker environment setup

Install ACT8WORKERS solutiayn selected workplaces

After the IT environment setup, the system has to beset upat selected workplaces.
The objectiveis that the workers are ableto use the systemassupport of their regu-
lar work.

Super user trains other users

Before using thesystem,the super uses have to train the other users, so that they
canfully make use of the new systemAdditional , teaching materialwill be provided

for super users but because ofthe worker centric approach the project, all users
should easly understand all functionalities, since due to the iterative evaluation
activities, the userswill already be familiar with the functionalities .

Start monitoring

After initial roll-out on first pilot workplaces, monitoring starts. This givesusers the
possibility to constantly provide feedback regarding theusability of the system. This
way, the software can be adapted to the user needs, creating a system that benefits
the workers at a high level. As monitoring will not be part of the implementation and
deployment plan, please refer towork package 6(WP6) z Evaluation z for further
information.

18
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2.3 Following deployments

This phase containsall tasks performed in preparation for and during the following
deployments. The OE T O A O A A A E ABLiEndoidgdeploymentactivitiesd are
repeated alternating till the technology readiness level TRL) is achieved, the sdf
ware developmentis completedand the final systemis deployed.

2.3.1 Step 3.1lintermediate activities

53.1
ntermediate
activities

|

Transfer data to FAW
software

- Monitor system

Further development
of the software

Figure 11: Step 3.1 - Intermediate activities

Intermediate activities include all tasks performed between deployment of twaub-
sequentversions of the FACTS4WORKERS solution.

Transfer data taFACTS4WORKESBtware

At the IP site, the data needed for the usage of the softwarg/stem hasto be entered.
This could be done with different approaches, dependingn the origin of the input:

& Connectors are linking existing databases to the FACTS4WORKERS solution.
This could be an ERP system or other software systentdereby, he datawill be
transferred automatically.

S

Digital or hard copy data that cannot be transferred automatically : This data
has to be reworked manually before saving it in the FACTS4WORKERS database.

=Ll

Worker knowledge : This data is currently only available and needsotbe an-
tered manually. One key goal of the FACTS4WORKERS solution is to ease the
sharing of this implicit knowledge.
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Monitor system

During the usage of the systenthe following activities have to be performed:

2

Recordsoftware errors or malfunctions

o0

Gather feedback

b=l

Evaluate worker satisfaction

As these activities will not be part of the implementation and deployment plan,

please refer towork package 3(WP3) z Adaption z and work package 6(WP6) 7
Evaluation z for further information.

Further developnent of the software

Besides, the software solution has to be further developed and improved, including:

b=l

Track and emovesoftware errors

=L ]

Develop software improvements

2

Add missing functionalities

S

Improve TRL

As development activities are not part of the implementation and deployment plan,
please refer towork package WP3) z Adaption z for further information.

2.3.2 Step 3.2:0ngoing @éployment activities

§3.2
Ongoing deployment
activities

|

[ Deploy new prototype

Scale up software (if

needed)

Train / update super
user (if needed)

Superuser trains
— other users (if
needed)

Figure 12: Step 3.2z Ongoing deployment activities

20
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The deployment activities include all tasks performed duringhe deployment of a
new version of the FACTS4WORKERS solution.

Deploy newprototype

The deployment of the new prototypeincludes:

b=l

Create backup

=L ]

Replace updated Dockecontainer (database should remain!)

2

Test API (Unittests)

S

HMI test (Unit-tests)

S

Manual software test on smart devices

Scale usystem

If additional workplaces get included in the pilot, it might be necessary to scale up
the system. This includes:

=Ll

Deploynew or additional hardware (if needed)

=Ll

Scale up systenif the hardware is no longer sufficient enough

2

Manually test the software on smart devices

Train / update super user

If new functions ge added, super uses have to be trained.

Super user trains other sers

Additionally, super uses alsohaveto train the other users.
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| 3 Timeline

Like mentioned above, the implementation and deployment process consists out the
three phasesdeployment preparation |, first deployment and following deploy-
ments.

v

. Deployment l First l Following
preparations deployment deployments
- Long term
evaluation

Figure 13: Deployment phases

While the agile approach of the project allowshe simultaneous processing of actii
ties of different phases, it is recommended to complete alictivities of a prior phase
before continuing with the next one.This ensuresthat dependencies between diffe
ent tasks do not interfere with each otherln this context, quality gates assure that
the basic tasksof one phaseare performed before the implementation and deplyg-
ment process continues.Besides, the containe technology ensures that only p-
proved versions getting deployedat the company side.

The long term evaluation refers to the tasks performed simultaneously to the sg-
tem deployment as part of thempact evaluation. Theseactivities will not be part of
this deliverable, but are mentioned for the sake of completeness. For further info
mation, please refer tadeliverable 6.1 (D6.1and deliverable 6.2D6.2).

3.1 Deployment preparation

Step 1.1: Technical condition 1. Determine requirements
and requirement analysis

Step 1.2: Activity and respan- 2. Define tasks
sibility determination 3. Assign responsibilities

4. Define needed personal

22
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o1

Step 1.3: Schedule planning Check internal resources

6. Balance the U&pecific tasks and the inte
nal resources

7. Define UCGspecific deployment plans

8. ldentify risks

Step 1.4: IP environment sd- 9. Inform all stakeholders

up 10. Acquire and install infrastructure and had-
ware

Quality gate 1: IP environment ready for first deployment

3.2 Firstdeployment

Step 2.1: Software deploy- 11.IT deployment
ment

Step 2.2: Information and 12. Management meeting

training 13. Super user training

Step 2.3: Worker environ- 14. Install FACTS4WORKERS solution on sete
ment setup ed workplaces

15. Super user trains other users

16. Start monitoring

Quality gate 2: First deployment successful (system can be operated without the
direct supervision of a developer/UC responsible)

3.3 Following deployments

Step 3.1: Intermediate activi- 17. Transfer data to F4AW software

ties 18. Monitor system

19. Further develop the software

Step 3.2: Deployment activi- 20. Deploy new prototype

ties 21. Scale up system



22. Train / update super user

23. Super user trains other users

Quality gate 3: TRL achieved (Continuous development/implementation ends
when the TRL is achieved)

24
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|Appendix A: Technical Requirements

# Task Expected Outcome / Description
1 WORKSPACE
1-A  Determine workplaces involved in thEACTS4WORKEStware roll-out
Description Short description, identification of the workplaces
Quantity Number of workplaces involved in: 1) First implementation 2) Pmjecall
Workplace specific environment Description of the workplace environmeatS @3 ® al OKAy Sa Ay g@2f @SF
2 INFRASTRUCTURE
2-A  Determine existing infrastructure

Connection
Type of connection e.g.LAN, WLAN, Telephone network: Edge, 3G, LTE
Availability Availability on the workplace / work area
Signal strength e.g. sufficient / not sufficient

Power supply
Location / accessibility Location of existing, natsed power supplies
Type Type of powersupply S®I® HHNxZ [/ NI MHxX | {. 3 X0
Quantity Number of not used power supplies



B ~ppendix A: Technical Requirements

Fixed mounting
Location / accessibility
Type
Quantity

Storage
Location
Type
Quantity

2-B Determine needed infrastructure
Connection
Type of connection
Power Supply
Type
Quantity
Fixed mounting
Type
Quantity
Storage
Type
Quantity

Location of existing mounting possibilities for tievices
Type of mounting
Number of not used mounting possibilities

Location of existing storage facilities for the devices
Type of storage
Numberof not used storage facilities

e.g. LAN, WLAN, Telephone network

Type of needed power supply
Number of needed power supplies

Type of needed mounting
Number of needed mounting possibilities

Type of needed storadacilities
Number of needed storage facilities

2-C Determine quantity(needed infrastructure that has to be purchased/installed)

Deviation between is and should

Quantity of needed infrastructure



2-D Procurement process
Purchase
3 HARDWARE
3-A  Determine existing hardware
Server
Type
Specification
Smart device
Type
Quantity
Accessories
Type
Quantity
3-B  Determine needed hardware
Server
Type
Specification
Smart device
Type
Property
Quantity

Acquire infrastructure

e.g. virtual / dedicated

S®o3d w!az LINRPOSaaz2NE X
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e.g. work station, notebook, tablet, smart phone, glasses, smart watch

Number of smart devices

Soad RIFEGIF SyidaNE
Number of accessories

e.g. virtual / dedicated

So3d w! aX LINRPOSaAaz2NE X

aaraidlyoOSsT LINRUISOUADS O

e.g. work station, notebook, tablet, smart phone, glasses, smart watch

e.g. display size, connectivity
Number of smart devices
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- Deviation between is and should Quantity of needed hardware

Purchase responsibility

Accessories
Type S®3d RIFIGF SyiNB aaraidlyOoSz LINRGSOGAGBS O
Quantity Number of accessories

Responsibility of hardware purchasing

Cost coverage

Responsibility of cost coverage

Purchase

Acquire hardware

C4 SOFTWARE

Minimal version

Minimal version

Installation setting

Minimal version

Installation settings

Minimal version

Configuration

Configuration

Operating systene.g. Andriod

OS minimal version

Minimal version of the browsers

Browser

List of browsers th€ ACTS4WORKER&Ition works ong.g. Chrome, Mozilla Firefox

Browser minimal version

Minimal version of the browsers
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Type

Type(e.g/ KIF G X0

Licensing

Type of licensing

Purchase responsibility

Responsibility of software purchasing

Cost coverage

Responsibility of cost coverage

Purchase

5 BULDNGBLOCKS

Frontend BB

Acquire software

BB list

Backend BB

BB list

Frontend BB BB list
Backend BB BB list
SWE Configuration for first implementation

Name Name
Description Short description

Planned interaction or interference

Data

Planned interaction or interference

Description

Type

Datatype
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IT system/ software Name of the software which holds the data
GET/POST Allowed operations: Create / Read / Update / Delete
Access right List of peoplevho should/could have access to this data
Description Short description of functionality

Accessibility e.g. HTTP ogket, middleware

Security needs list List of company specific security needs
SSL certificate Provider of SSL certificate

- Privacy requirement List of company specific privacy regimentation

- Bug finding / reporting Company specific bug report (if different from gendfAlCTS4WORKER&edure)
- Agreed procedure for dealing with bugs (if different from genB®CTS4AWORKER&edure)

UC specific requirements List ofUGspecific requirementge.g. barcodes for unit identification at TKSE)




- UC specific restriction List ofUGspecific restrictions
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T

- Affected group e.g. IT departmenACTS4AWORKEBSponsible (at IP), power user, management

-

Name Name
Availability Availability
Individual skill Individual skills

Contact detail

Software tool

Contact details

List of needed knowledge regarding software tools for each personnel group

Needed skillset

Software tool

List of neededkills for each software tool

List of needed knowledge regarding software tools for each personnel group

Actual skillset

List of actual skills for each software tool

- Deviation between is and should Needed training

Form of training

Training strategy for each personnel group
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10G Determine stakeholders
Stakeholder List of stakeholders.g. management, other departments
Stakeholder information strategy Strategy to keep stakeholders informed and reduce resistance






ABOUT THE PROJECT

The high ambition of the project FACTS4AWORKERS is to create Factories of
Future with a pervasive, networked information and communication technology
that collects processes and presents large amounts of dafehesesmart factories
will autonomously keep track of inventory, machine parameters, product quality
and workforce activities. But at the same time, the worker will play the central
role within the future form of production. The ambition of the project is to ceate
»FACTories for WORKERS« (FACTS4WORKERS), to strengthen human workf
on all levels from shop floor to management since it is the most skilled, flexible
sophisticated and productive asset of any production system and this way ensur
a longterm competitiveness of manufacturing industry. Therefore, a seriousfe
fort will be put into integrating already available IT enablers into a seamless anc
flexible Smart Factory infrastructure based on workcentric and datadriven
technology building blocks.

Thesesolutions will be developed according to the following four industrial ch&
lenges, which are generalizable to manufacturing in general:

Z 0 A OOlaughdntedbperator,
EWorked-centric rich-media knowledge sharing management,
Z  3ldainiAg manufacturingworkplaces,

Z -3itll mobile learning in the production.

IC2: Worker-centric knowledge
sharing/management

ot S

IC1: Personalized Augmented
Operator

B

Increase problem-solving Increase cognitive job
and innovation skills satisfaction of workers

Achieve Technology
Readiness Level 5-7

-t

" v

1C3: Self-learning manufacturing
workplaces

learning in the production

Increase average
worker productivity

XXX
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