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A NOVA ERA DA QUALIDADE

Uma Infraestrutura da Qualidade para um

novo século
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Biotechnology

Artificial Intelligence

Connected
Ecosystems
of Things

Amy Webb: Megatendéncias
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O Avanco da Tecnologia e da Conectividade: O
Nascimento da Era Digital

A convergéncia entre tecnologia, conectividade e dados transformou a forma como vivemos,
produzimos e nos relacionamos
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O Avanco da Tecnologia

MOORE’S LAW IS WELL AND ALIVE
DENSITY: ANECESSARY ATTRIBUTE

10

1975

1980

1985

1990 1995 2000

Year

® Standard cell inverter
High density SRAM
® Logic gates

¢ Transistor density
(microprocessors)

HARDWARE

the greal dsappearance !
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O Avanco da Conectividade
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A Era Digital
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Exigéncias crescentes
para participacao no
comercio internacional

Para garantir acesso ao comércio
internacional e se beneficiar dos mercados
globais, o cumprimento das normas e
prova de conformidade sdo essenciais.

O comeércio internacional € uma poderosa
ferramenta para promover o
desenvolvimento econdmico e social pois
estimula o crescimento econdémico e
reducédo da pobreza.

(UNIDO, 2023)



Qualidade: 2 principios




As Revolucdes Industriais e a Qualidade

Figure 1: T
The four stages of D)))
the Industrial Revolution EIHS '

seeseessesveses 4. industrial revoluhnn

based on Cyber-Physical
Systemss

3. industrial revolution

uses electronics and IT to

achieve further automation
of manufacturing A
o 2. industrial revolution iéx
follows introduction of 3
electrically-powered mass
production based on the
division of labour
1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing
facilities time >
End of Start of Start of 1970s today

18th century 20th century A—



CONSUMIDOR 4.0

VOCE ESTA PREPARADO PARA ATENDER ESSE
TIPO DE CLIENTE?

Consome de empresas com esteja alinhadas com
0s seus valores pessoais.
Deseja atendimento humanizado, mas omnicanal

Espera que o varejo online e offline sejam um s6
Busca por empresas que se preocupam com meio
ambiente e o bem-estar social da comunidade

Quer uma relacao de proximidade com a empresa
e que se sinta como parte do negdcio.
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Consumidor
4.0

Now (e )

= + technological propgress
=

The shoppers are the center.
They compare offers and
decide what, when and

Shoppers expect where they buy.

g ©

anything

anytime anywhere

online + offline To stay competitive stores

have to adapt and cater to
the shopper's needs.

Store



Productivity was
priority
Measurement and
inspection
Volume was prior
over quality

No focus on
wastes

Maximizing
productivity

Minimum
acceptance quality
level were defined

Reduction of scrap

Labour
Performance

Digital transformation from Quality 1.0 to Quality 4.0.

Customer
satisfaction
Continuous
Quality
Improvement
Standardization

Quality is business
need

it

Digitalization
Adaptive learning

Process design is
focused

Optimize quality
and productivity
Cyber-physical
interaction
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- INFRAESTRUTURA DA QUALIDADE

Lo 1= Y4
1. METROLOGIA 2. NORMALIZAC}AO 8 AVALIAQAO DA CONFORMIDADE
Garante medi¢es confiaveis em sensores, Fornece regras comuns para Certifica que produtos e processos atendem
maquinas e sistemas ciberfisicos. interoperabilidade e seguranca de sistemas. aos requisitos normativos.

Y,

4. ACREDITACAO
Garante a competéncia técnica de

laboratérios e organismos certificadores.

@,

5. VIGILANCIA DE MERCADO
Garante que os produtos a venda
no mercado estejam de acordo com as
regras de conformidade.



Vision of a digital quality infrastructure

* QUALITY X *—

Quality Infrastructure

| Smart

Digital

calibration Standards

certificate Market
Surveillance

Remote Metrology

calibration

Conformity
Assessment
Digital

eAttestation nameplate

Accre-

ditation

Digital certificate
Remote monitorings

Predictive maintenance

Ql-Cloud

Digital Product Passport

Um ecossistema digital




The Sl Digital Framework provides a fully digital representation of the Sl

* Provide the globally accepted anchor of trust for metrology in the digital era
* Facilitate the use of digital certificates and the adoption of the FAIR principles

B e =

Systeme
international
d’unités -~
The
International
System of
Units
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pdf

human readable machine readable




Calibracao remota
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Nuvem

metroldgica

National Metrology
Institute: Conformity

Assessment, Product
Certification, Calibration

Supervisory
Authorities

&

Quality Infrastructure Digital

Provider

Innovative
Product Design

A4

Manufacturing

1

v

Market
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Users &
Customers




Triplice Hélice

founding formation,

knowledge

technology
BILATERAL

AND ,/ Sl ,
HYBRID / Y. oS /,’
ORGANIZATIONS’ N N

1 \
/ TRILATERAL
' AND '

HYBRID
ORGANIZATIONS

taxes,

taxes, ¥_____/7' formation,
employment knowledge
and income BILATERAL and technology

AND HYBRID
ORGANIZATIONS

A LABORATORY FOR KNOWLEDGE BASED ECONOMIC DEVELOPMENT(1995)

(Etzkowitz & Leydesdorff)
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1Q: possibilita as conexoes

High Economy &
High Quality of Life

Policy and Regulation

Financing
Productsand services [ \
Entrepreneurial venturing | 1 !
: Industry ]
Universities, ]
Science & l’ Education
7 R&D
\ / Incubators
i \, r : . £ i
Collaboration platform Civil Society Quality-Infrastructure,” Spin-offs
Awareness & Media g
’
’/

Adaptado de Aswal, 2020



D |Q: possibilita as conexoes

Government Enterprises \

Quality Infrastructure Institution

Policies and ' Metrology Ensured Produc.t and
Regulation Standardization Process quality
\ Accreditation
N\ International trade

S&T Institutions Consumers

Quality Infrastructure Services

li ducts
Accurate and precise Conformity Assessment CI(::: etrvn:,i::nument
| measurements for new Calibration &Testing Food and health safety
\ S&Tas wellas for Certification

N\ innovations Inspection

Aswal, 2020



- Desenvolvimento Econdmico e Social

(1)
(2)
3)
(4)

contribui para a formulacéo de politicas e regulamenta¢cdes governamentais
para C&T, desenvolvimento industrial e comércio internacional competitivo;

apoia empresas na producédo de produtos competitivos internacionais e as informa
sobre novos padrdes comerciais;

auxilia instituicdes de C&T em descobertas cientificas e inovacao por meio de
medicOes precisas e exatas; e

atende as necessidades dos consumidores em termos de produtos e servigcos de
qualidade em conformidade com os padrdes internacionais, seguranca alimentar e
sanitaria, meio ambiente e mudancas climaticas e uso eficiente de recursos
naturais e humanos.
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Conclusao

Standard

Metrology >  Conformity
Promote Assessment

Sun et al, 2022



Case: bombas de combustivel
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