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Embedded Operating System and RTOS

RTOS kernel RTOS Linux Android loT OS

"Operating systems happen in cycles, and they cycle about every 12 years," Rubin

explained. "MS DOS was one of the first operating systems for personal computers in
the late '70s. Then Macintosh and Windows in the early '80s. Then in the '90s there //\
was the internet. After that there was mobile. - Andy Robin July 2017 B R
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2017 Embedded OS Hmigi&E

FreeRTO 28%
Embedded Linux 27%
In-house/custom 19%
ifiglelantr= 17%
Debian [Linux 12%
Ubuntu 11%
Micrium (uC/O5-111) 9%
Texas Instruments RTOS B%
Micrium (uC/O5-11) 6%
Microsoft Windows Embedded 7/Standard 6%
Express Logic (ThreadX) 5%
Keil (RTX) 5%
Texas Instruments (DSP/BIOS) S9%
Freescale MQOX 5%
Wind River (Linux) 5%
Microsoft (Windows 7 Compact or earlier) 4%
Wind River (VxWorks) 49,
Red Hat (IX Lunix) A9
AnalogDevices (VDK) a% 2017 (N = 568)
Green Hills (INTEGRITY) 3%
QNX (QMNX) 3% . .
Segger (embQS5) 3% Dmgﬁ:ﬂ:ﬁgiﬁ;ﬁﬂﬁ with
Mentor Graphics Linux 3%
Wittenstein HIS{OpenRTOS/SAFERTOS 3%
Angstrom (Linux) 3%
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¢ ToT Operating Systems (OSs)

%ﬁ M OS ﬁiﬁ\ . I 0 T O p erat I n g SyS tems ¢ Energy and memory efficient approaches
(l 9] T OS)&%*;‘R% Op era’“ N g System fo r ¢ Sensors, [0T platform support and limitations in ToT OSs

. ¢ Tnteroperability of ToT OSs protocols and devices
Internet of thing

¢ Simulation, emulation and testbed support, limitations and Solutions

%%IEE ﬁ*%ﬁ%? }"{E w%%ﬁ m OS :"Zj}“& e Resource management for IoT OSs

HH E(] N ) ‘& E(] W s ﬁl\ E(] m N ¢ Memory management for resource constrained LoT devices
i ; mﬁ ;E’\ :\ ma ‘& I I I 3@ Ji' e Security issues and solutions for privacy in IoT OSs
* Co-existence of technologies, limitation and solutions

¢ Standard API specifications for Io'T OSs

Windows 10 loT Core Mbed OS

The operating system built for your Internet of Things
Arm Mbed OS is a free, open-source embedded operating

. . system designed specifically for the "things" in the Internet of
Android Things Things

Build connected devices for a wide variety of It includes all the features you need to develop a connected

consumer, retail, and industrial applications .
E2 product based on an Arm Cortex-M microcontroller,

including security, connectivity, an RTOS, and drivers for

Huawei LiteOS f&)
Huawei Lite0S 24 EmIOTSRE, , IRRIVASRYBHIBRS , LIBSRIEINE, WEs, BREE, Qe
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® ARM mbed OS 8FJ1L14a%%: 1.0/2.0-3.0-5.0 (5.10)
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H 22 Mbed OS ?

Pelion Client

Mbed OS Mbed OS Mbed TLS Mbed OS Mbed OS non-IP
Core Runtime IP connectivity connectivity

Hardware Interfaces

ARM Cortex-M CPU & Core Peripherals Peripherals TRNG c:;\::o PHY Radio

Pelion Client
components




Huawel LiteOS

Huawei LiteOS MIRAZ 2B BER, F—EEEMA%Z, F_ERV ERNZ, EfMZKN
JEREEFE/R, https://github.com/LITEOS/LiteOS_Kernel
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ARM Cortex-M0 , Cortex-M3 , Cortex-M4 , Cortex-M7 ARM Cortex-A7 , Cortex-Al17 , Cortex-AS53 ARM11 X86

https://github.com/LITEOS
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Amazon FreeRTOS

B Amazon FreeRTOS B2—RUEH FHRUEFIZRNBRIER S, AIiLEENH
SETIFEM/NE DS ZFHITRE. BB, Z2FRP. EENEH.
Amazon FreeRTOS L FreeRTOS N# AER, H@TH4EN 3
TV B, MmiLER AR NEEIIFRF LT EEES AWS =ik
FHIETT AWS Greengrass FITIREERAMINLZIRE, TERSE, A
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Amazon FreeRTOS F . i3%E

Embedded Software Development Workflow

Create Conflguratlon Store Conflguranon

-
! —m Amazon FreeRTOS
ownload Amazon FreeRTOS Amaron FreaR Customized ZIP f||e Software and
and vendor drivers - (_‘ t W i Configuration
Online Configuration Wizard
Embedded Software Developer ) Repository

Embedded Device Runtime Workflow

Embedded Device

AWS loT Cloud

Device A pplcation
Amazon FreeRTOS '* - e e a w a wow ow Mode A Device connects securely to AWS T Clouds e e o o o= - - - - - - *

Vendor Drivers

4 A

AWS Greengrass
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m OTAdemo (TI) LPC54018 IoT KIT
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Hello World 7 ACK Fule Edut Setup Control Window Help

[E‘ h‘
5 [HQTT] ed
[HQTT] HQTT Publi

2 34330 (HQTT) Mot ifying
e cannot display the message as JSON, and are instead displaying it as UTF-8 String. 3 1 2

Hello World 7

freertos/demos/echo  Jan 26, 2018 8:50:35 PM +0800 Export Hide

o Horld 4 ACK’

d0000 TIHH

[HQ
N ) 7 20727 [HQTT) r1nTT Fubh as successful.
freertos/demos/echo  Jan 26, 2018 8:50:30 PM +0800 Export Hide 9 HOTT] Mot ifuing :

? [HQTTEcho] Connand d.
] $ 110 Horld 5’

e cannot display the message as JSON, and are instead displaying it as UTF-8 String. d to HOTT

U e sage HUUUU fron
Hello World 6 ACK 3 6 [HOTT] HQ : S

236 [HQTT] Mot ifuing
S 40236 C hl ( ] Co

freertos/demos/echo  Jan 26, 2018 8:50:26 PM +0800 Export Hide ¢ a0 {E r:i::il

e cannot display the message as JSON, and are instead displaying it as UTF-8 String.

Hello World 6
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IAR Embedded workbench F Segger J-
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/demo/common/include/aws_clientcred
ential.h
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thing &=. SSID/PW

1k key
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" BZIHE

B EFERMIIKRFHEHERBREBIFE “Edge Computing: Vision
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B Chip to Cloud —total 10T security
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B No Safety Without Security Bm
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Eik: BRANHIIEARIREE

" BRIRE

" EFRTOSHER AR RSB TT
(Real-Time Embedded System Design and
Programing)

" ARRARRRITESEH

(Wearable System Design and Implementation)
" YEMZiL (Infroduction of Internet of Things)
m gE®E (Entrepreneurship)

I IREE
" PEMEARS =R R#ES (loT

Technology and Industry Development
Trend)

B ETFuC/OS F1 FreeRTOS RTOS A\ [ TiEF2

¥ FreeRTOSEEB SN HEMIRE (RTOS
Concept, Programming and Application)
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