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Mejores Practicas loT

Seguridad (38)
Ciudades y hogares inteligentes (14)

Calidad de datos (21)

Redes (17)
Plataformas en la nube (18)

Sistemas Operativos (22)

Software / Bases de Datos (6)

Componentes loT

Hardware

\_ Virtual Sensor (3)

Propdsito general (27)
Sensoreszctuadores(m)

\ Controladores (7)
Procesamiento (7)
Redes (17)
Hibridos (sensor + procesamiento) (20)

Proceso de Analisis (17)

Proceso de Disefio (17)

Métodos loT

Proceso de Implementacion (9)

Proceso de Simulacion (3)
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O Firmware

* Maquina de estados (continuacao)

operational
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* Sistemas operacionais embarcados

Nao tem padrao de execugao randémico

Tempos de execucgao prediziveis

Exemplos:

Contiki, FreeRTQOS, Zephyr, Windows
CE/Embedded, Android, Zaurus,

Metano, Pen Point, Symbian, MAC loS

* Arquiteturas:

 Simple kernel

32-bit

High-end, simple SW

RTOS or full OS

High-end, complex SW

Low-end, simple SW

CPU Architecture (complexity)
16-bit

8-bit

(no OS)

Low-end, complex SW

Simple kernel

Software Architecture (complexity)
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Embedded OS Application Software Layer Application Software Layer Application Software Layer
Pral
Middleware (optional) System Software Layer System Software Layer System Software Layer
i — | = -
Kemel | Operating System Layer Middlewnre Layer Oiperating System Layer
o = = £
| Process Management D | Memory Management g Board Sopport Package Layer Operating System Laver | Middlewara
= = | Device Drrivers

Device Drivers (optional)

Device Drivars |j

Hardware Layer
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— Uso de repositorios para armazenamento
* Ferramenta GIT

— Planos de contingéncia do firmware

* WatchDogTimer
* Portas de diagndstico
 Estratégias de atualizacao de firmware online (OTA)
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Microcontroladores

* Organizacao:

Microcontrollers

4 i

Memaory/devices

Instruction set

Memory architecture

16 32 Embedded External CISEG RISC Princeton Harvard
Family
B051 Motorola PIC Texas HNational ARM  others
Intel Atmel Dallas Phillips Siemens

Types of microcontrollers
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* Familias disponiveis :

* Microcontro. ARM:

Cortex-A15
ARMV7-A
High Performance
32-bit CPU with
enterprise class
feature set

ARMvV7-A

Cortex-A9

ARMV7-A
Smallest and
lowest power CPU

ARMvV7-A

Silicon Vendors:

o somee AIMEL

32-bit CPU

compatible

* ENERGY ::‘ freescale FUﬁTSU nuvoTon m

Y/ s o TOSHIBA

Cortex-A17

High Performance
32-bit CPU with
lower power and

smaller area

Cortex-A7
High efficiency

big LITTLETM

Microcontroladores

Cortex-A57
ARMVS-A
Highest
performance
64/32-bit CPU

ARMv8-A
High efficiency
64/32-bit CPU
big LITTLETM

compatible

Tools Vendors: = =
A
1 Enhanced system integration features
Weodered 00005 hitexmmm  OIAR  51KEIL  Micripm Cortex-Mo
DEVELDPMENT TOOLS Toclk by ARM Ernprasnng Eabested Sstens Lowest cost

SYSTEMS

Lowest power Cortex-M3

Performance
efficiency

Cortex-MO+
Highest energy
efficiency

Ve

Cortex-M4

Mainstream
Control & DSP

High
Performance

[ TP

Aign
Efficiency

Real-time

Cortex-M7
Maximum
Performance
Control & DSP
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