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Ambientes Inteligentes

Source: Ericsson White Paper Uen 284 23-3278 - 2016



Smart 
Environments
enabling technologies



5G and beyond 
networks

“Low latency and massive IoT”

Machine 
Learning
“the machines are learning”

http://isstke.azurewebsites.net/#/


Cloud, Fog e 
Edge computing
“Edge can reduce the amount of data sent 
to the cloud and latency”



Internet of Things
“Everything is connecting to the Internet!”



Cidades inteligentes podem ser compreendidas como um ambiente físico no 
qual as tecnologias de comunicação e informação desaparecem à medida que 
são incorporadas em objetos e ambientes físicos.

  STEVENTON, Alan; WRIGHT, Steve. Intelligent spaces: The application of pervasive ICT. Springer Science & Business Media, 2010.



https://aveiro-living-lab.it.pt/citymanager


A Internet das Coisas (IoT) pode ser compreendida como um conjunto de 
tecnologias de comunicação, processamento e armazenamento em grande 
escala capazes de interconectar dispositivos e objetos à Internet, os quais, por 
meio de transdutores e atuadores, adquirem a capacidade de integrar o 
mundo físico e virtual.

R. Khan, S. U. Khan, R. Zaheer, and S. Khan, “Future internet: the internet of things architecture, possible applications and key challenges”, in Frontiers of 
Information Technology (FIT), 2012 10th International Conference on. IEEE, 2012, pp. 257–260.



Hardware para prototipação em IoT 

Nicla

Arduino Uno R4 Wi-Fi

Single Board - Rasp 4

ESP 32

OPTA

Portenta H7



Sensores e Atuadores

stay at home!





As informações são transmitidas para a nuvem



Tecnologias 

5G



LoRaWAN



5G Requisitos



5G Requisitos

19
Fonte (ITU-R, 2015)



5G – Network Slicing with SDN and NFV



Aplicações de IoT Massivas e Críticas

Source: Ericsson White Paper Uen 284 23-3278 - 2016



Requisitos 

Source: Ericsson White Paper Uen 284 23-3278 - 2016





Ingestor
(broker)

Collection Presentation 
and action

Event 
producers

Transformati
on

Long-term 
storage

Event Hub

Storage 
adapters

Stream 
processing

Cloud gateways
(web APIs)

Field 
gateways

Applications

Legacy IOT 
(custom 
protocols)

Devices

IP-capable 
devices
(Windows/Linu
x)
Low-power 
devices (RTOS)

Search and query

Data analytics (Excel)

Web/thick client 
dashboards

Service bus

Azure SQL 
DB

Azure 
storage

HDInsight

Stream 
Analytics

Devices to take action

IoT Hub



IoT Hub











FIWARE
•O FIWARE é uma plataforma aberta que 

pode ser utilizada para suportar aplicações 
de IoT e Ambientes Inteligentes, apresenta 
uma arquitetura modular e padronizada 
para coletar, processar, armazenar e 
compartilhar informações de contexto em 
tempo de execução. 

•Oferece recursos avançados e sua 
implementação utiliza tecnologias e 
padrões abertos.as main component

https://fiware.org/




Marketplace

https://marketplace.fiware.org/


Hybrid Reference Architecture for Smart Cities



Hybrid Reference Architecture for Industry





This is FIWARE!



Helix Multi-layered
& NECOS



Helix Multi-layered
Integração Helix & NECOS

39



Helix Multi-layered
Real-world Testbed

40



Multi-layered

https://rdcu.be/cUm0z


Multi-layered



Universidade de Aveiro 
Laboratório de Redes

43

Bancada de Testes



Aveiro Real-World Testbed
PoC – Spectral Probe

44

Postes Inteligentes



Spectral  Probes



F2C Mode

IP 192.168.0.57 (local)

IP  143.107.145.34 (Fiwarelab SP)

Mockup Tx

Mockup Rx

Mockup Rx

OWD 5ms

OWD 50ms

(local)

OWD (One-Way Delay)

Only 18.3% of messages were forwarded to 
the cloud level.

NTP (Network Time Protocol)

1Gbps

300/30Mbps



IEEE

https://ieeexplore.ieee.org/document/8905583



Sensors

https://www.mdpi.com/1424-8220/21/22/7707

https://www.mdpi.com/1424-8220/21/22/7707


Annals of Telecommunication

https://link.springer.com/article/10.1007/s12243-022-00920-z

https://link.springer.com/article/10.1007/s12243-022-00920-z


Hands-on



Arquitetura

FIWARE 
Descomplicado



Roadmap

Instalar o 
Docker

Executar o 
docker 

compose

Executar o 
Git clone

Você instalou
o FIWARE

Criar uma 
Máquina
Virtual



Orion Context Broker



IoT Agents



STH-Comet



IEEE

https://ieeexplore.ieee.org/document/10083171

https://ieeexplore.ieee.org/document/10083171


Computer Networks

https://doi.org/10.1016/j.comnet.2022.109027

https://doi.org/10.1016/j.comnet.2022.109027


Arquitetura de alta disponibilidade

Context Broker: Orion-LD (Deployment k8s)
Service com LoadBalancer
Readnessprobe/livenessprobe
HPA - Horizontal Pod Autoscaler (uso de CPU)
Metric-Server

MongoDB: ReplicaSet Mode
Service com LoadBalancer
StatefulSet
StorageClass



Deployment K8S



Links
Fiware
https://www.fiware.org

Helix
https://gethelix.com.br

Helix GitHub
https://github.com/Helix-Platform/Sandbox-NG

K3D
https://k3d.io 

MiniKube
https://minikube.sigs.k8s.io/docs/start/ 

Docker
https://www.docker.com/ 

Postman
https://www.postman.com/

FIWARE Descomplicado
https://github.com/fabiocabrini/fiware

Aveiro Tech City
https://www.aveirotechcity.pt/pt

Aveiro Tech City Living Lab (ATCLL)
https://aveiro-living-lab.it.pt/ 

Aveiro Helix Multi-layered
https://www.aveirotechcity.pt/pt/atividades/aveiro-
tech-city-living-lab/projetos/helix-multi-layered

https://www.fiware.org/
https://gethelix.com.br/
https://github.com/Helix-Platform/Sandbox-NG
https://k3d.io/
https://minikube.sigs.k8s.io/docs/start/
https://www.docker.com/
https://www.postman.com/
https://github.com/fabiocabrini/fiware
https://www.aveirotechcity.pt/pt
https://aveiro-living-lab.it.pt/
https://www.aveirotechcity.pt/pt/atividades/aveiro-tech-city-living-lab/projetos/helix-multi-layered
https://www.aveirotechcity.pt/pt/atividades/aveiro-tech-city-living-lab/projetos/helix-multi-layered


Obrigado!

fabio.cabrini@usp.br

mailto:fabio.cabrini@gethelix.com.br
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