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FreeRTOS—Open source real time kernel

/ZRTOS |

IS everywhere...
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FreeRTOS downloads per month over 15 years
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FreeRTOS Kernel

User (application) code

FreeRTOS Third Party Libraries

kernel

Vendor supplied libraries
Hardware
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Use cases
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Not internet connected
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FreeRTOS Kernel

User (application) code

Vendor supplied libraries /

Hardware
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Internet connected
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Bootloader

Over the Air Update (OTA)

Secure Storage

Security Stack

Communications Stack

Functionality
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CPU cycles
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Application view with individual libraries

User (application) code

Key
manage-
ment

Secure
storage
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Introducing a library that implements multithreading

Application Design Goals:

* Meet real time requirements!

« Maximize responsiveness

» Use as little CPU/Power as possible

« Maximize maintainability

» Maximize portability (hardware change)
« Simplicity!

» Fast to market

* Meet requirements with minimum expenditure
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Application view with individual libraries

User (application) code

Key
manage-
ment

Secure
storage
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Application view with Amazon libraries

User (application) code

4 4 4
MQTT agent Greengrass discovery OTA agent

FreeRTOS
kernel Amazon FreeRTOS libraries

Vendor supplied libraries
Hardware
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Simplified user experience

O amazon-freertos/aws_mgtt_ager X -+

& C @ GitHub, Inc. [US] | https://github.com/aws/amazon-freertos/blob/master/lib/mqtt/aws_mqtt agentc @, ¢ | M o M

MQTTAgentReturnCode_t MQTT_AGENT_Publish( MQTTAgentHandle_t xMQTTHandle,
const MQTTAgentPublishParams_t * const pxPublishParams,
TickType_t xTimeoutTicks )

MQTTEventData_t xEventData;
MQTTAgentReturnCode_t xReturnCode;

/* Setup the event to be sent to the command queue. */
xEventData.uxBrokerNumber = ( UBaseType_t ) mqttDECODE_BROKER_NUMBER( xMQTTHandle ); /*lint !
xEventData.xEventType = eMQTTPublishRequest;

vFuventNata ¥TicrkeToladit = ¥TimenutTicks:




Android/iOS SDKs

Evolving use cases, wider applicability

Android/iOS SDKs

R
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Wi-Fi provisioning over

Bluetooth Low Energy
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Amazon
Cognito

MQTT over Bluetooth
Low Energy




Use cases — common starting point

User (application) code

FreeRTOS
kernel

Vendor supplied libraries

Hardware
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Use cases — basic (often TCP/IP is offloaded)

User (application) code

FreeRTOS AERAE

kernel

Vendor supplied libraries

Hardware
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Use cases — all in Wi-Fi

User (application) code

FreeRTOS ERAE N Secure
kernel manase- M storage
W1 Fi ment ,

Vendor supplied libraries

Hardware
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Use cases — all in Bluetooth Low Energy

User (application) code

/

FreeRTOS AERAE {2 Secure
kernel manase- M storage
Bluetooth LE ment

Vendor supplied libraries
Hardware
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Evolving software architecture

Decoupled, stand alone libraries
Transport agnostic

Multiple transports in a single application
Working to making porting layers thiner
Add to pre-existing projects

Add to auto-generated prjects
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Flexible user experience

Q amazon-freertos/iot_mqtt_apic - X -+

< C @ GitHub, Inc. [US] | https://github.com/aws/amazon-freertos/blob/fe... & ¢ |} M O [ = 2t

IotMgttError_t IotMgtt Publish( IotMgttConnection_ t mgttConnection,
const IotMgttPublishInfo t * pPublishInfo,
uint32 t flags,
const IotMgttCallbackInfo t * pCallbackInfo,
IotMqttOperation_t * pPublishOperation )

IOT_FUNCTION_ENTRY( IotMqttError_t, IOT_MQTT_SUCCESS );
_mqttOperation_t * pOperation = NULL;




Abstracted flexible user experience

) smazon-freertos/awsmatt_ager X | 4
MQTTAgentReturnCode_t MQTT_AGENT_Publish( MQTTAgentHandle_t xMQTTHandle,
const MQTTAgentPublishParams t * const pxPublishParams,
TickType_t xTimeoutTicks )

IotMgttError_t xMgttStatus = IOT_MQTT_STATUS_PENDING;
MQTTConnection_t * pxConnection = ( MQTTConnection_t * ) xMQTTHandle;
IotMgttPublishInfo_t xPublishInfo = IOT_MQTT_PUBLISH_INFO_INITIALIZER;

/* Set the members of the publish infe. */

xPublishInfo.pTopicName = ( const char * ) pxPublishParams->pucTopic;

xPublishInfo.topicNamelength = pxPublishParams->usTopiclength;
xPublishInfo.qos = ( IotMgttQos_t ) pxPublishParams->xQo5;
xPublishInfo.pPayload = ( const void * ) pxPublishParams->pvData;

xPublishInfo.payloadlLength = pxPublishParams->ulDatalength;

/* Call the MQTT w4 blocking PUBLISH function. */

xMgttsStatus = TotMgtt _TimedPublish( pxConnection-»xMQTTConnection,




Open source kernel

Pre-configured
examples for
approximately 40
architectures and
20 tool chains -
not all open
source.

* FreeRTOS
» Security & connectivity

/ wRTOS



Open source kernel, tools

. delete_me_mcu FreeRTOSDemo_ns/User/main_ns.c - MCUXpresso IDE

* FreeRTOS \ S e
« Security & connectivity | _ _.

v i FreeRTOSDemo_ns < 6-static void prvCreateTasks( void )
@ Project Settings

. 7 {
* Eclipse based Larorenpenag " e Y o

# Includes

% Config
L] G ‘ < ~ f Demos

[% mpu_demo.c

W0 W

Create tasks for the TZ Demo.
vStartTzZDemo();

0 W0

0

& mpu_demo.h
L] L LV M [% tz_demo.c
[ tz_demo.h
% FreeRTOS
@ NXP_Code
~ (A User
[#% main_ns.c
= Debug 3 /* Stack overflow hook. */
% FreeRTOSDemo ns.ld 4=-void vApplicationStackOverflowHook( TaskHandle_t xTask, signed char
& FreeRTOSDemo_s

0 0

NouwnmbhWwNERO®

0

void SystemInit( void )
{

0 0
0 0

Nothing needs to be initialized for Non-Secure project.

Writable




Open source kernel,

* FreeRTOS

» Security & connectivity
» Eclipse based

« GCC

« LLVM

 Renode

- QEMU

tools, emulators

RTOSDemo Debug Renode [GDB OpenOCD Deb

71void vApplicationStackOverflowHook|

gpioOutputs (MiV_CoreGPIO)
void vApplicationTickHook( void ); [

<Bx70005000, Ox700(N

c Mi-V:sysbus.uart
/>
lede (LED)

Address: @ Pass. D

\
Prepare haredware to run the de —
static void prvSetupHardware( void |
\
-

led1 (LED)

Send a messaage to the UART ini
Address: 1

void vSendString( const char * con

plic (PlatformLevellr
<@x400000068, Bx43F|

timer@ (MiV_CoreTimer
<@x70003668, Bx768|

83 static UART_instance_t g_uart;
84 static gpio_instance_t g_gpio_out;

timer1 (MiV_CoreTimer

<0x70004000, Ox700(

88int main( void )
894 uart (MiV_CoreUART)

prvSetupHardware(); <Bx70001080, BXx700

The mainCR
of this file. *,
#if( mainCREATE_SIMPLE_BLINKY_DEMO_O
{

aTE_STMPLE_BLINK U

main_blinky();

nsol ¥ Tasks [2! Problems cutables & Debugger Console 0 Memory £

Mi-V-Renode-emulation-platform [Program] C\devtools\Microsemi\SoftConsole_v6.0\renode\bin\Renode.exe



Open source kernel, tools, emulators, ISA & hardware

£ FreeRTOS - free RTOS

C @& https;/freertos.org

* FreeRTOS

» Security & connectivity
» Eclipse based

« GCC

« LLVM

 Renode

- QEMU

« RISC-V

« PULP RI5KY

Quick Start

Home

# FreeRTOS
# FreeRTOS Interactive!

FreeRTOS+TCP:
Thread safe TCP/IP stack
SafeRTOS:

TUV certified RTOS
OpenRTOS:
Commercial Licensed RTOS
Fail Safe File System:
Ensures data integrity
FreeRTOS BSPs:

3rd party driver packages
Trace & Visualisation:
Tracealyzer for FreeRTOS
CLI:

Coammand lina interfara

Supported MCUs

EreeRTOS Books and Manuals

rd_ Pulphtml v [l M O M

Quality RTOS & Embedded Software
About Contact Support FAQ Download

PDF Books Trace Tools Ecosystem

RISC-V RV32M1 VEGAboard Demo (RISCY

Core)
[RTOS Ports]

This page documents a pre-configured FreeRTOS Eclipse/GCC project that targets a
RISC-V core on the RV32M1 VEGAboard. The RV32M1 incorporates a PULP RI5CY
RISC-V core, a PULP Zero RISCY RISC-V core, an Arm Cortex-M4 core, and an Arm

Cortex-MO0+ core. At the time of writing this demo only targets the RISCY RISC-V core.
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Thank You!

Download, share and support

opensource.amazon.com/enterprise-0ss-book
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