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¢ |dentification,
tracking,
monitoring,
metering ....

* Semantically
structured and
shared data ...
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+ Smart
Phones &
applications

+ Smart
IT platforms
& services
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networks
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Reference
architectures
for loT. |EEE

software 2016.

reference
architecture
models

Internet of Things (IoT) reference architectures are evolving
in close collaboration between research and industry

Reference
Architecture Model
Industrie 4.0 (RAMI
4.0)

Industrial Internet
Reference
Architecture (IIRA)

Internet of Things—
Architecture (loT-A)

Standard for an
Architectural
Framework for the
Internet of Things (loT)

Arrowhead
Framework

Areference architecture for smart
factories dedicated to loT standards,
which started in Germany and today
is driven by all major companies and
foundations in the relevant industry
sectors.

The Industrial Internet Consortium
(founded by AT&T, Cisco, General
Electric, IBM, and Intel) has
delivered a reference architecture
for broader consideration and
discussion.

The loT-A delivered a detailed
architecture and model from
the functional and information
perspectives. The project also
performed a detailed analysis of
system requirements.

The IEEE P2413 project has
aworking group on the loT’s
architectural framework,
highlighting protection, security,
privacy, and safety issues.

This initiative enables collaborative
automation by open-networked
embedded devices. It's a major EU
project to deliver best practices for
cooperative automation.

Version 1 as of July
2015

Version 1.7 as of
June 2015

The final
architectural
reference model
for the loT v.3.0 as
of July 2013

An ongoing activity,
with no white
papers or defining
documents as of
Sept. 2015

Ongoing updates
and release of
material by spring
2016

www.zvei.org/en
/association/specialist
-divisions/automation
/Pages/default.aspx

www.iiconsortium.org

www.iot-a.eu/public
Ipublic-documents/di.5
Iview

htips://standards.ieee
.org/develop/project
/2413 html

www.arrowhead.eu



Web / Portal Dashboard APl Management

Event Processing and Analytics

Aggregation / Bus Layer
ESB and Message Broker

Communications
MQTT / HTTP

Identity & Access Management

Devices Manager
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loT Trustworthiness

NP & NWIP

Study Group
on loT and
Blockchains

Edge (Fog)
Computing

loT Architecture

Reference
Architecture

Vocabulary

29182-1, 3;

Interoperability

and
Conformance

19637
21823-1
21823-2,3

Tesling

Version 0.5 2018-05-31

IoT Implementation

loT Identification
(s5C31)

Implementation
Guidance

Cyberphysical
Systems

Middleware &
Ontologies

Metworking

Societal &
Human Factors

29161, 21450,
21451,
21451-1,2.4.7

Study Group

NWIP

WG4 Study
Groups

NWIP

Study Group

29182-4,5; 20005: 30101; 30128

Wearables

loT Applications
Domains

Uses Cases and
application

guidance

29182-6; 22417; 22560; 30140-1,2,3.4; NWIPs

Consumer loT

Industrial loT

IEC 62443 series
TR & 2 NWIPs




* FUNCIONALIDADE
* SENSOR,ATUADOR
e COMPLEXIDADE
* SIMPLES, SMART
e CAPACIDADE DE PROCESSAMENTO
e BAIXA X ALTA
e CAPACIDADE DE COMUNICACAO
e AUTONOMIA
* BATERIA, ENERGIA SOLAR/EOLICA/VIBRACAO, ALIMENTAGAO EXTERNA
¢ SISTEMA OPERACIONAL

* RASPBERRY PI
e SMARTPHONE ANDROID

DISPOSITIVOS 10T




Redes celulares
4G, 5G LPWAN OUTROS

e LTE-M (CAT-M) e SIGFOX e BLUETOOTH,
e LORA ZIGBEE (BAIXO
e NBIOT ALCANCE)
e WIFI

* RADIO




Bluetooth LE

ZigBee

Thread (6LoWPAM) *  802.11a/b/n/ac
Z-Wave ‘ 802.11af (white space)

ANT*
WirelessHART 802.11ah & 802.11p

ISA100.11a (6loWPAN)
EnOcean * Wi-SUN (6LoWPAN)
Plus more « ZigBee-NAN (6LoWPAN)

NFC (EMV)
RFID
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: * LTE-MTC
. Wireless Personal Wireless Local + 5G in the future
Proximity \ Area Network Area Network = _
71 (WPAN) . (WLAN) : Low Power Wide Area

(LPWAN)
« SIGFOX

* LoRa
* Telensa
* PTC
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Contactrange ; !
(0-10 meter) . Short rengs 'Short/Medium range: ~ Medium range | Long range Plus more
(10-100meten) " (100-1000meter) ' (5-10km) | (upto 100km)

JTC 1 @ ITU IoT St-Petersburg, Russia 2018-06-05




PROTOCOLOS DE COMUNICACAO

MQTT COAP

DDS




PLATAFORMAS PROPRIETARIAS

e IBM WATSON
e MICROSOFT AZURE

PLATAFORMAS OPEN/FREE

* FIWARE
e HELIX

PLATAFORMA DE IOT




Server Side Cloud

k!

TCP /UDP

®6

Ethernet WiFi

XRB [

Server Side Cloud

%

Gateways

Bluetooth
MFC Low Energy MOTT-SN ZigBee
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Data Center, Cloud

Hosting loT analytics
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ITU IoT St-Petersburg, Russia 2018-06-05




PARTE TEORICA — CONCEITOS DE 10T E SISTEMAS EMBARCADOS PARA 0T

* O QUE DISTINGUE UM SISTEMA EMBARCADO CONVENCIONAL DE UM SISTEMA EMBARCADO PARA |OT?

PARTE PRATICA

e UTILIZACAO DE PLATAFORMAS EM NUVEM E FERRAMENTAS
e FREEBOARD
* NODERED
¢ |IBM WATSON, MICROSOFT AZURE, ETC
* FIWARE, HELIX
* RASPBERRY PI

APLICACOES E ESTUDOS DE CASOS

* DOMOTICA
e ASSISTENTE PESSOAL COM INTERFACE HUAMNO-MAQUINA POR VOZ

PROJETO FINAL

TOPICOS A SEREM ABORDADOS




AVALIACAO

* TESTINHOS (SOCRATIVE)
« TRABALHOS EM CLASSE (GRUPO)
» PROJETO FINAL (EM GRUPO)

* NF = 10%.TESTINHOS + 30%TRABALHOS + 60% PROJETO



PLATAFORMAS DE ENSINO

* MOODLE
« FORMA OFICIAL DE COMUNICACAO DA DISCIPLINA

* SLACK



DUVIDAS?

KOFUJI@USP.BR
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