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Capitulo 1 “It is envisioned to be the integration of the physical world into the digital world or
Visdo geral vice versa”

e Caracteristicas:

— Hiperconectividade e big data

* O que é loT?
* Recursos de suporte —  Heterogenidade, integracdo e ‘abstracdo’
— Extracdao dados em informacao (data analytics)

*0 8 digital twin?
e — Computacdo distribuida (Fog e Edge)

* Industria 4.0 e seus pilares
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Thing Oriented Visions

Everyday
QObjects

Capitulo T @
Visdo geral @
[ ) N i C h O S . Semantic Oriented
) Connectivity VfoOﬂS
* O queéloT? e industrial Internet Oriented for everything

_ . Visions
* Canais de fornecimento

* Recursos de suporte « Financeiro

Semantic
Technologies
Reasoning
over data

Semantic execution
environments

* Saude

* O que é digital twin? Smart
Semantic

Middleware

* Transporte e logistica

« Industria 4.0 e seus pilares  * Agricultura

* Energia

* Cidades inteligentes

* (Casas inteligentes

* Governamental e militar

* Esportes, etc

* Niveis de maturidade de um produto:

— Monitoramento -> Controle -> Otimizacao -> Autonomia



UFU
Braf. Alan

loT e Data analytics

Pés-graduagdo eng. Elétrica - UFU

Capitulo 1:
Visao geral
* O que é loT?
* Recursos de suporte
* O que é digital twin?

* Industria 4.0 e seus pilares

* Arquitetura

o
2
(3]
a
o
2
o
o
2
3
(4]
£
£
2
e
h
-]
©
c
o
=
©
]
=
B
(o]

Network loT Architecture Perspective

* A “onda da inovagao”

O que é loT?

Business Layer

Business

Models Flow Charts

Application Layer

Smart Appiications and Management

Middleware Layer

Info Processing Service

Ubiquitous
Computing Ma“agemen

Decision
Database —

Network Layer

3G, UMTS, Wi-Fi, Bluetooth,

Secure Transmission Infrared, ZigBee, etc.

Perception Layer

RFID, Barcode, Infrared

Physical Objects s

2014

Sematic
Oriented
Vision
of loT

Internet
Oriented
Vision
of loT

Thing
Oriented
Vision
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* O que é loT?
* Recursos de suporte
* O que é digital twin?

* Industria 4.0 e seus pilares

Recursos de suporte

* Ferramentas (computacionais) de suporte

/ M2M Service Platform (M2SP) \

Device Access

User Application

Device Management
(Device Searching)

User Profile

Management Data Collection

App Management

Device and M2M area

network Management Authentication Data Control

App Searching

Service & Mash-up

Device Searching Management

Charging

Web Portal

Connection
Management

\_

* Recursos de nuvens

Cloud Service Models

7/

CLOUD SERVICES FOR IoT

Do you use, or plan to use, any of the following cloud service offerings for implementing your loT selution?

Packaged Software
0S & Application Stack End Users

60%
Servers Storage Network

50%

0S & Application Stack Application
Server Storage Network Developers

Server Storage Network Infrastructure &
Network Architects
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e Qutras ‘novas’

tecnologias de suporte:

— Smart sensors (IEEE 1451) e
nOVOS uC KairosDB

OpenTSDB [Time series database
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Time series database Apache Kudu

Apache Airflow|Analytics platform

Data integration

Cassandra [Storage Apache Beam [Analytics platform
* O que é loT? _— HBase Storage Apache Spark [Analytics platform|
LPWANS, PANS, etc |ue T .
Redis Cache and object storage Eclipse IoT IOT platform

* Recursos de suporte

* O que é digital twin?

* Industria 4.0 e seus pilares

Neo4j Graph database Kaa IoT 10T platform
N OVO S RTOS Elasticsearch|Search engine and storage RabbitMQ Queue
MongoDB |Document storage Kafka Queue

Virtualizacao em data center

*|oT é focado em “data
stream” mais do que

grandes quantidades de -

dados armazenados

Nao é so uma APl de BD

10T DATABASES

Which of the following database technologies do you use in your loT solution?

0%

40%
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* OqueéloT?
* Recursos de suporte
* O que é digital twin?

* Industria 4.0 e seus pilares

* Principais conceitos de TI:

ndustry 4.0

Computing Infrastructure for |

Cloud

Thousands of servers

. Fog

./ Millions of nodes

Edge
Billions of devices
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* O que é loT?
* Recursos de suporte
* O que é digital twin?

* Industria 4.0 e seus pilares

* Protocolos

Cloud layer protocols
| Fog layer protocols
D . . -

Edge wired networks Edge wireless networks
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* O que é loT?
* Recursos de suporte
* O que é digital twin?

* Industria 4.0 e seus pilares

The Fourth Industrial Revolution

1780:
1870: 2011:
t;:::::r: Firstassembly Fnjsgt./;?hts Firstappearence
P steam ! line of "Industry 4.0"

* Pilares:

Industria 4.0

* E mesmo uma revolucdo?
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* Electronics
o IT Systems
* Division of Labour
e FElectrical Energy

* Mechanical Production
* Water and Steam power
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