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Course Overview

• Reviewing Baremetal Scheduling

• Getting Started using RTOSes

• Real-Time Operating System Concepts

• Debugging Real-time Embedded Systems

• RTOS Best Practices
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Objective:

• Transitioning to using real-time operating systems

Topics:
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Session Overview

• Introduction

• Task Concurrency

• RTOS Characteristics

• Baremetal or RTOS?

• Task Fundamentals

• Examples

• RMA
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Task Concurrency
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• Concurrent Tasks
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RTOS Characteristics
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Baremetal or RTOS?
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Hardware Overview
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FreeRTOS
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YouTube Demonstrations
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https://www.youtube.com/channel/UC9k8GahBTE0IVJxOsL4WhOA
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Task Fundamentals
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Task Fundamentals

• Creating a task in FreeRTOS

xTaskCreate(

Led_BlueBlink,   /* Task Pointer */ 

(const char* const)"led_blue",          /* Task Name */

configMINIMAL_STACK_SIZE,            /* Stack Depth */

0, /* Parameters to Pass to task */

1,                                                             /* Task Priority */

0);                                                           /* Pass handle to created task */
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Example
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Example
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Semi-

independent 

Programs
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Task Fundamentals

• Context Switching
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Task Fundamentals

• Task States
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Rate Monotonic Analysis

Method for setting initial task priorities

Assumptions:

• Tasks are periodic

• Tasks are independent

• Preemptive scheduling is used
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Rate Monotonic Analysis
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U(1) = 1.0

U(2) = 0.828

U(3) = 0.779

U(4) = 0.756

U(5) = 0.743

U(6) = 0.734

U(∞) = 0.693
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Rate Monotonic Analysis
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Execution Period Utilization

Task 1 15 100 0.15

Task 2 30 150 0.20

Task 3 60 300 0.20

Total Utilization = 0.15 + 0.20 + 0.20 = 0.52
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Additional Resources
• Download Course Material for

– Updated C Doxygen Templates (Dec 2016)

– Example source code

– Templates

– YouTube Videos

• Embedded Bytes Newsletter
– http://bit.ly/1BAHYXm

From www.beningo.com under

- Blog > CEC – Baremetal to RTOS
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http://bit.ly/1BAHYXm
http://www.beningo.com/
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The Lecturer – Jacob Beningo

Jacob Beningo
Principal Consultant

:  jacob@beningo.com

:  248-719-6850

:  Jacob_Beningo

:  Beningo Engineering

:  JacobBeningo

:  Embedded Basics

Social Media / Contact CONSULTING

• Secure Bootloaders

• Code Reviews

• Architecture Design

• Real-time Software

• Expert Firmware 

Analysis

Embedded Workshops

• Bootloader Design

• RTOS Workshop

• Design Acceleration

www.beningo.com
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