Embedded System Design Techniques™

Connecting Edge Devices to the
IoT using Amazon FreeRTOS

Class 1: Introduction to Amazon
FreeRTOS

March 19t, 2018
Jacob Beningo

ms
DesignNews © Beningo Embedded Group, 2018 CEC CENTER (Gwgrxsy



Course Overview

Topics:

* Introduction to Amazon FreeRTOS

* Amazon Web Services Fundamentals

* Setting up and Configuring Amazon FreeRTOS
* Amazon FreeRTOS Behind the Scenes

* Creating your own a:FreeRTOS Application
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Jacobs CEC Courses

CEC 2013 - 2015

CEC 2016 - 2017

CEC 2018

Fundamentals of Embedded
Software (2013)

Mastering the Software
Design Cycle (2014)

Python for Embedded
Systems(2014)

Software Architecture
Design (2014)

Baremetal C (2015)

Mastering the ARM Cortex-
M Processor (2015)

Writing Portable and Robust
Firmware in C (2015)

Design Patterns and the
Internet (2015)
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Bootloader Design for MCUs
(2016)

Rapid Prototyping w/ Micro
Python (2016)

Debugging
(2016)

Professional Firmware
(2016)

API’'s and HAL's
February 2017

Baremetal to RTOS
April 2017

Designing loT Sensor Nodes

July 2017

From C to C++
October 2017

Connecting Edge Devices
(March 2018)

Building an loT Connected
PLC (April 2018)

Side Topics 2018
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Bootloader Design

RTOS Workshop

Debugging Techniques
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Session Overview

* |oT Challenges

* Amazon FreeRTOS Overview
* FreeRTOS

 Hardware Support

* The Simple Link

* What you will need ...
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IoT Challenges
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IoT Challenges
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A Simplified View

Cloud - AWS
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A Simplified View

RTOS Cloud - AWS
Wi-Fi ‘
TCP/IP
Certificate
Private Key
MQTT
TLS/SSL Gateway
Application i ‘ 1
‘ Things
Groups
Edge Node / Jobs
P Pl . Certificates
' Policies
Keys
CA
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Amazon FreeRTOS Overview

Amazon FreeRTOS

Cloud
Connectivity

Local
Connectivity

FreeRTOS 10.0.0

Secure Over the Air
Connection Updates
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Amazon FreeRTOS Overview

©)

EMBEDDED APPLICATION

Security libraries
Connectivity libraries
AWS loT Core & Greengrass
OTA agent
FreeRTOS kernel

AMAZON FreeRTOS
HW DRIVERS
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Amazon FreeRTOS is an loT operating Microcontroller-based Local connection to loT edge devices Direct connection to cloud
system for microcontrollers that extends the smart lighting like AWS Greengrass Core devices services like AWS loT Core
FreeRTOS kernel with libraries for security,
connectivity, and updateability
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FreeRTQOS

* FreeRTOS.org
— Ports and source available
— Forum and Support

Dynamic and
Static Allocation

Trace
Functionality

> 30 FreeRTOS & Stack Overflow
Architectures Detection

Tickless Mode Small Footprint

Scheduler

Portable Code
Structure
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Getting Started
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Amazon FreeRTOS

Choose a supported Download OS5 and libraries

microcontroller Download the FreeRTOS kernel

Select a supported microcontroller and libraries for security, cloud
from Amazon FreeRTOS and local connectivity, and
Qualification Program updateability through the

Amazon FreeRTO5 console
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Develop app Deploy connected device
Develop loT applications for Deploy and maintain connected
microcontroller-based devices microcontroller-based devices at scale.
with convenient APls Easily connect to local gateways like

AWS Greengrass Core devices or to
AWS cloud services like AWS loT Core
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Hardware Support
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STM32L4 Discovery Kit
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CC3220 Simple Link Overview

On-Board Programmer  yser Input ~ Expansion LEDs
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User Input Expansion
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CC3220 Simple Link Overview

U.FL

e,

Filter
Acceleration
usB
Conn — 5V “ Sensor
BMA222
3 INT (GPIO13)
_ JTAG/SWD | " 12C >
XDS110 JTAG ; Temp Sensor
UART (Flashing/L <
Debug Probe |+ (Flashing/lL.og) > TMPO06
S-Flash
B 7 32Mbit
40-MHz XTAL > CC3220

5V 32.768-kHz XTAL >

VCC

(f . . 2x 20 Launchpad Headers
Push Buttons LEDs (Compatible with TI MCU Std)
GPIO 13,22 GPIO 9,10,11

2x AA Battery |, Reverse
Conn Protection

Copyright ® 2017, Texas Instruments Incorporated
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CC3220 Simple Link Overview
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What You will need ...

CC3220 LaunchPad Percepio Tracealyzer 4
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Additional Resources

 Download Course Material for
— C/C++ Doxygen Templates
— Example source code
— Blog
— YouTube Videos

* Embedded Bytes Newsletter
— http://bit.ly/IBAHY Xm

From www.beningo.com under

- Blog > CEC — Connecting Edge Devices to the 10T using

Amazon FreeRTOS Presented by:
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http://bit.ly/1BAHYXm
http://www.beningo.com/

