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Society 4.0 Society 5.0 Smart Society
Core Process Al Human
Scheduled output Process parameters Planned processes Socially characterized Al
Standardization Cyberspace Physical space Global systems
Manufacturing Industry 4.0 Industry 5.0 Smart factories
Analysis Big data and CPS Process data and HCPS Predictive and adaptive data

Machine education Advanced diagnostics

Human assistance Co-working and zero failure

Environment and biology Smart infrastructure and applications

Smart systems and network Smart cities

CPS: cyber-physical system.
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* Smart systems and
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* Innovative education
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with man

machine

Smart maintenance
* Machine in collaboration

* Man educated by man
» Machine educated by man
» Machine educated by

Automated predictive

innovation

« Zero-failure activity

* Big-data analysis

» Advance diagnostic

* New generation of
intelligent manufacturing
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Quality and
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Definition of ROI for structured <::> Analytical algorithm for
improvement long-term validation

Criticality and risk Enabling
of inefficiency Operative factors
processes to
ensure maximum
Predictive and emergency product/service Smart-sensors:
assistance E> quality related to E> identification,
reI_lablIlty, characterization, and
security, safety, application
authority, and
business
Interactions
ﬁ Identification and
High frequencies and work dowtr_lgradlng of ,
activity for feedback operative resource
)z;nalysis <::| ¢] instrument

Conceptual and detailed design
Big-data analytics
Data acquisition and analysis

Programming
Robotics
Zero failure and
waste

Analysis
Data science and

business intelligence
Advanced diagnostic

Renovation and

finalized recovery Feasibility :I Big-data Documentation
Internet of Things and e-CPS andzero || and Cloud computing
Inter-operative efficiency failure 1 : advanced Data curation
1 diagnostic
1, processes

Operation and
maintenance
Smart manufacturing
Sustainability

Fabrication
Cybersecurity
Data storage and usage

Logistic design
Augmented and virtual
reality
Total quality management

4D/5D definition
Digital twin
simulation

Operative processes
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- Continuous Data scheduling nZ-FAD

:’.)_ improvement » Deep analysis, validation * Check tests and risk levels
‘_g‘ *« CHECK activity downgrading

3 *ACT « Alert/alarm, feedback  Actuator and related sensor
N « PLAN * Not interpretable and always » Criticality control analysis
g -DO available directives (CCA)

g * Smart systems, automatic * Operative processes with
% digitalization smart applications and

< scheduling
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* Product/service
management and
advanced process
control

* Operative processes

« Criticality control analysis
» Maintainer Android
application

Target Resources Roles Timing

* nZ-FAD management * Supervisor Android « Supervisor « Zero failure
and systems integration application « Operator « Big data

* Long-term data » Hardware-component « Inspector « Advanced diagnostic
storaging and analysis identification protocol * Maintainer *NGIM

Operation center

Delocalized lines
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Name and operations Question

Micro-functional area

Operative process

H-CIP and MESSAGES Where is the problem?

Area of interest

Production data

Activity and processes

Materials

Technical schema and storage area identification

ID component;

H-CIP;

(What has happened?)
Why has it happened? Risks
Who can restore it?

CCA and MAINTENANCE Which devices and tools to use?

(What to do?)

When to do it?

sources component;
impact typology
Criticality level;

impact area;

functional description;
from 1 to 10
High, medium, or low;

quality, safety, and business;

How to do it Well?

diseases

validation activity

Operative procedures;

zero-failure activities;

disposal process

system phenomena;
risks and alarms OPL

Maintenance;

analysis and algorithms;

finalized recovery

R3O LEAERCER AR B s 73 A s B

Process Macro Operative process Phase 1 Phase 2 Phase 3
Target Functional segmentation Total quality segmentation Preventive Consumptive Automatic report
and structured
personalization
Resources Operative costs and Operative supply system Statistical incidence Criticality quantification Adaptation to the real case
statistics and finalization
Roles Customization and Best time allocation and its Customized rotation Scheduling Sustainability validation
dimension validation
Timing Feasibility study Real case and structural Real available resources Requirements satisfaction  Inter-operative efficiency

validation of the system
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