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China MCU Business and Ranking

» STMicroelectronics
N \ s
\ "\‘,, = GigaDevice
: Nuvoton
> = Atmel
M ® Infineon

= \
Silicon-lab
® Texas Instruments
m Spansion
® Others

2018 China Cortex MCU Marker Share Estimation (Based on Bill 1o China)
Source: [IHS Markit , Mar. 2019

2018 China Cortex-M Market Share Estimation
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= RTEMS

- SCATZAMEESR RS, xBIZREEEEBR R
= TOPPERS

« BARERFERIRTOS, SIBARSHEBIR, BT EHRT
= uC/0S

- BRFTRREVZERIVRTOS, BBERFE, ERNEREIFAX
* FreeRTOS

- HEMESZFMCU |, FRERINIIAESEF, BEEESRD
= Nutt

- Aﬁl%éﬁé?POSIX1‘/T\7’§,§EH9‘¢£E$DEE§$Z§, EXANNERS
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2019 #x A3\, OS HiZfFE

Embedded Linux
FreeRTOS
In-house/custom
Debian (Linux)

Ubuntu
Android
Microsoft (Windows 10)
Texas Instruments RTOS
Keil (RTX) 6%
Other 6%
Micrium (uC/OS-IIl) 5%
Red Hat (IX Lunix) 5%
Texas Instruments (DSP/BIOS) 5%
Wind River (VxWorks) 5%
Green Hills (INTEGRITY) 5%
QNX (QNX) 5%
Express Logic (ThreadX) 4%
Angstrom (Linux) 4%
Wittenstein HIS(OpenRTOS/SAFERTOS 4%
Micrium (uC/05s-Il) 4%
Freescale MQX 3%
AnalogDevices (VDK) 3%
Segger (embQS) 3%
Wind River (Linux) 3%
Microsoft (Windows 7 Compact or earlier) 3%

AFK124 Bira]ge

i

31%
27%
16%
15% .
14%
14%

Regional Breakout

APAC users will use FreeRTOS and Android much more
than other regions and use Embedded Linux much less.
EMEA will use Android less than other regions.

Embedded

) o, o, o
Linux 31% 32% 31% 269%0
FreeRTOS 27% 25% 24% 37%0
Android 14°% 12% 10% 26%

LUl 1IN — ey

Only Operating Systems with
3% more are shown

SEE8: EETimes

BJEmbedded OS —
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R(real) T(time) OS SELRIZESBIRERSR. RTOSE—HEERR, BFIRARNIRERSR,
RTOSHERZ - Bralkad. DIYFIFFER
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= RTOS J9{rRIRN ARTEtARSS (API)

- (£55. . EEFORSEETE
 RTOSTS &R NNER{4F4R 1

- N FFHREZRIER- loT FIHMI
* RTOS BAFRFFAMAR—

- TEFAREICPU 0 MCU
» Tie @A ZFHRRTOS bug R4
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- DO-178B, IEC-61508, |[EC-62304
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- YVIBXPIRER SR E9MR79The Operating System for Internet of Things , f&#RA1oT OS, B—
FERRATUER R ER S Hit AR, EaloTREMNBmRN EEE

- MEXNEMER BB RISB™RIIEN, RREMEIIINESERE, MEBIVRS, Biaf7f MCU, tE
gl Amazon FreeRTOS , BEITEMRATEERE (MPUL, EE#NAndroid things, BBERESAIRTOS
BUHERY, EEENRT-Thread

Ni0S 1 Things Amazon FreeRTOS

IoT operating system for microcontrollers

AliOS Things2EMIOTAUEFEERMEEM AL IRIER S,

Mbed OS

H u a W e i ) EE Arm Mbed OS is a free, open-source embedded operating

S : ¥ system designed specifically for the "things" in the Internet of

B o 5. S Things.
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FreeRTOS/ 48

- [E A Richard Barry 2003 & HBRIFHERISERT % -FreeRTOS

« FreeRTOS SZ#HEI235 CPU 2848 , 83 SHEiE—IX T,
FreeRTOSE AR ERZFF A B WIBHIRTOS

* loT#EFreeRTOSHERI T XIAIRK, BRMCULSHABIERE 7 FreeRTOS

« 2017£EFreeRTOS R S# AWS FREIRE, Richard /oIl Dk
AWS loT EfEZ22H3H, FreeRTOS v10.0 3 MIT I#IN AR, BT Sk
52, IE#NET T Amzon FreeRTOS 1.0

« Amazon FreeRTOS {EFreeRTOS v10.0 %%, EINT loTR F4EE,
EbanOTA, TLS #1 MQTT A{EEZERITS#HAWS =

« 25 Gn: FreeRTOS, OpenRTOS, SaftRTOS #] Amazon
FreeRTOS

« TR ASE Amzon Version 202002.00 FreeRTOS 10.3
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FreeRTO SEA‘#EIU\I%?R

» FreeRTOS Plus - FreeRTOS =[g/{4 FreeRTOSV10.3.1 > FreeRTOS-Plus > Source
 FreeRTOS+CLI . 8
- OIH FRRYAR STz O framework FreeRTOS-Plus-CLI
FeeR1OS- TRACE o
* FreeRTOS+TCP& FreeRTOS+UDP FreoRTOS-Plus. Trace
* FreeRTOS+IO FreeRTOS-Plus-UDP
- FEIMNKIK BN N AR [BHRHPOSIXEOZ neliance-tdae

WolfSSL

- RelianceEdge FRRZL £ 34 FIWOISSL FRRLZEWMY 2 webbocs

« OPENRTOS
« OPENRTOSZFreeRTOSHIBAZARAE, i85 SAFERTOS® Source Code
FreeRTOSTEE—2
= ==
iddleware Components Tools

Assurance

* Ea:FreeRTOSI}J%EEﬁEEgRTOSWH( Pack
- EIFIEC61508 SIL3&ISO 26262 ASIL DHBAIE
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FreeRTOS B AR4H1E
- JEOTEE, S 0SHAMEELR

- XA A/ MER/ATB F{ES R E cicinhias e e
- BENEZEHESESEN. BI(ESE/ERFRE/E)F

BRE). BHnE KERNEL
- B REXIFLER X ZZ—:: .

* ﬁ%ik‘q:féw%% FreesRTOS Books
. ﬁ%tﬂc“essﬁit ({EEDJ*EE%:}E) @ About FreeRTOS Kernel

- PUTIRERTI AR R A E————
« REMNRY (4-9KB) &R8-16-32uMCU = Supported Devices
Qernel Ports)

= Demos

= API Reference




Amazon FreeRTOS

= Amazon FreeRTOS B@—FERTFHUITHIZRRIER S, NiLEERIEXHEINFERN/NELD
ZIRBHITIRIZE. T2, TEFIP. EZEETE, Amazon FreeRTOS LA FreeRTOS Mt
REM, FEIEREETNEHTT R, NSRS/ RIS SRS EET
AWS =fRSZDz1T AWS Greengrass BUIHEEERARIINEORE, MITERNFFRRKG

MQTT Shadow Greengrass Wi-Fi Mgmt. OTA

i i i Updates
FreeRTOS Agent Library Discovery Library P

kernel
Amazon FreeRTOS Internal Libraries

VVendor Drivers

Hardware

https://github.com/aws/amazon-freertos ﬁ/ BARERBHES
16 www.e:bf.org



Amazon FreeRTOS T{EEHE

FreeRTOS

Open source,
market-leading, real-time
operating system (RTOS)
and the de facto standard
solution for microcontrollers
and small microprocessors.

—
[——
=

Microcontroller-based
smart lighting
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FreeRTOS Bluetooth
Low Energy

Secure direct connection
to mobile devices via
Bluetooth Low Energy

AWS loT Core

AWS loT Device 38(HAY OTA EEFIHEE

Management

AWS loT Device _
Defender ST hEEERZS

AWS loT
Analytics

o

AWS loT
Greengrass Core
Secure direct
connection to loT
edge devices like
AWS loT Greengrass
Core devices

Direct connection to cloud
services like AWS loT Core
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embOS -2k HIZRIRTOS

BE2SFRREEARE, B2 MREiH T T RIIE
= 100% A9 CABEHSEGGER (EEEHIE) "5
" ST AR

-FEMISRA-C: 2012%rE

-BIFIEC 61508 SIL3FAIEC 62304 CZEIAIE
» &/ NBRAMFIROM(EFE

- #ROMA/N: 17007,

- AZRAMK/IN: 67=FT

- B MESEHIRRAMERE: 3601
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= H50801NembOSHEAEFNS00MRESTIFRIGE
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Embedded Studio PRO

= SHBERTOS embOS

3R AHIS G R FremFile

SHIER RS emWin

= ZINREUSBHERemUSBIg = lemUSBER]

(W]
:

» SEBEIPHMY embOS / IP

22 fremSecure, emCrypt, emSSL, emSSH =
“YIEX TEE ""-mh

= E4gemCompress “mlir

» RO A IAESEMmbedded Studio
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GD32 RISC-VH%#kR

= GD32VF103-EVAL HA&tk

- 4= GD32VF103VBT6, EFEkRHkBumblebee
RISC-V 4b1828 (RV32IMAC) , F35R108MHz

- 128KB Flash, 32KB SRAM

- 3.2~ TFT LCD, 240x3209 ¥, fihigifF

- MR
- Timer (S416\ERI2E, ERA16{EREE) .
UART. 12C. SPI/I2S. CAN. USBFS.
ADC/DAC. EXMC. GPIO

- SPI Flash  (GD25Q16)

- #ik&; GDLinkiEiH28, #mEE20 2 JTAGEO, %
J-Linkifizlzg, FHilEREERR

SERT TS, HEERT. FUoTRAR AR

Educational Unit
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- f£ FreeRTOS /1, B PHUTEAZEMEARN 155" EIRATGHXS, MtHiRE
— P RAIARE

- BMIESHREECIRBERRI—VEF. HEEEFAL, BESEITH
— R F, BARERE
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(ESHVIRTS

* FreeRTOSIESZ RIS
- FreeRTOS ZAHHE—MESEE IR TIRES
- (ISBRIREATHERES, MENESEREENTHNERE, REFRAESHTAE

- REESTIRE, MESMESPRAERRSHUESERIT, HENSTE

5500
4 METS
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- (ESEREE

- EFEEEEYHERESE. HEM. BERE. BAESE. SRS, 8
- FreeRTOS FFrBRIBESELS Y HEZETBAYISLERT
- ESERTIESSIES, ES5TEE, 8a8H=RR

- BRERTESZIREGRINHEZRIRAIRF

“ HS AT

- %%Tl#%?‘ FERTEARERENEIESRT, JLURTFRRAETHE IR

- BEER S EA FIFOCTHTH)ER, ERrTLIRIELIFO(E#TH)
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gUiR{ES

= SIB(ESHGE
- BIEB(ESS{ER FreeRTOS BY API BRE xTaskCreate()

BaseType t xTaskCreate( TaskFunction t pvTaskCode, /* EHERH
~onst char *const pcName, /* E5E
unsigned short usStackDepth, /* EEEA BARF/
void * pvParameters, /* EEEW
UBaseType t uxPriority, /* EEMAER

TaskHandle t * pvCreatedTask );/* F50iA

FreeRTOSEWASSREEMA, EZENTHUS
- EBBRELEFAAREHNES
- ESOMBTEAAEINMES, HLRRESEHRATEIE
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iR (BES=

R EESE

- ESEEEESEMINESE, EESEVLEERE—NREA 1RIAY, X1 BAFIBET
RZREEREF— M EERETT, AR AZENS®ENE —E")

- HERIESEULEERREXRT 1 197, BHEINRZERESMTEMZREIR
- AP ZSemaphoreHandle t xSemaphoreCreateBinary(void)8IZE _{BE{EE=

- IR EIENIISIRE _(EESER9K, WNERATF FreeRTOSConfig.h 3245 heap KINARE,
TiEA —BESERMEN=ESIRE NULL
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Terminal 1 Toggle LED1
1/0

printf Semphore send successfully 1 : -
Terminal
] Printf The Semphore received successfully

BinSem

BT
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embOS #1 emWin demo (1)

= DEMO #3J27ESES Ti2EmE

EE:

oS lib

GUI LibfE

e FNBSP

hF (DEMO) 3

4 ‘23 Application 27

roemo 4 files, modified options
+ L1 GUI 2 files, modified options
1 OS5 20 files, modified options
- &2 Main.c

7' BSP 16 files
al GD32VE10 R\ F103V_Ewval 16 files
- [ Setup 7 files
s 3 Setup_SES 9 files
- (O SEGGER 1 file
s {3 Setup 8files

4 N OS_Lib

28

libGUlLa

hos rv

- (O SEGGER 4 files

- £1BSP.c

: @entry.s

- & init.c

- &1 OS_Error.c

- & O5_Threadsafe.c

- 4l riscv_crtO.s

- #1 RTOSInit_GD32VF Txx.c

] em_qgd32vf103.c modified op

2 files

4 ‘3 Application 27 files

4 3 Demo 4 files, modified options
- &] bmSeggerl ogo_120x60.c

a ‘3 GUI 2 files, modified options

@ Ul _HelloWorldc >

g1 GUI_Life.c

1 OS5 20 files, modified options

4 &1 Main.c
-8 Uependencies



embOS 1 emWin demo (2)

?3ﬁﬁt main(void) {

" demo EN T2PNMAES—T 05 Initkern();
GUI 1F& BSP_Init();

BSP_SetLED(8);

u HP*DLP ZEEZ/|\ﬁﬁ§Eg&1:E|E_IE’\JfEET_I- /* You need to create at least one task before calling 0S_Start() */

/* Initialize 0S */
/* Initialize Hardware for 0S */
/* Initialize LED ports */
/* Initially set LED */

1;E€%} OS_CREATETASK(&TCB@, "MainTask", MainTask, 1@, Stacke);
0S_CREATETASK(&TCBHP, "HP Task", HPTask, 5@, StackHP);

OS_CREATETASK(&TCBLP, "LP Task",
0s_Start();
return ©;

* MainTask

*/

void MainTask(void) {
GUI_Init();

while (1) {
GUI_Delay(168);
}
}

29

LPTask, 5@, StackLP);
/* Start multitasking

*/

WM_CreateWindowAsChild(e, @, LCD_GetXSize(), LCD_GetYSize



Cortex

Intelligent Processors by ARM®

Embedded

DEMO ON GD32450X
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GD32 ARM H%&#tR

= GD32450Z-EVAL F41R

- FiEr 5 GD32450ZK ARM Cortex M4 MCU
200 MHZ
512K FLASH 256K SRAM
- Mg
- Timer, GPIO, UART, SPl/12C,
ENET,CAN,USB FS+H,ADC, DACFO EXMC

- BT 4.3 480x270 BITFT LCD fiER
- SPI FLASH (GD25Q40)
- Mx&k GDLink, 20ZA%E JTAG Eid#zO

- ERTIIES. BYLEH. BREER, Rfhms
. fEREEME. BAYL. VIBEA. YEXNEFSIERE
IHENABRE
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GD32 MCU Amazon FreeRTOS =4l

» 2% KEIL IDE HECEFRINE

- GD32F4xx RIS HRY Pack 8, @i iaEhttp://www.gd32mcu.com/cn/download/7
« JHiEM GitHub L TFER0TRRS

- https://qgithub.com/GigaDevice-Semiconductor/amazon-freertos
- BB, 2B, BT AIR8

GigaDevice-Semiconductor update getting started guide A7FAabde
Getting_ Started Guide update getting started guide
demos Add Gigadevice changes to the Amazon FreeRTOS(201912.00)
doc Add Gigadevice changes to the Amazon FreeRTOS(201912.00)
freertos_kernel Add Gigadevice changes to the Amazon FreeRTOS(201912.00)
libraries Add GD32F207 files
projects/gigadevice Update GD32207i_EVAL.uvoptx
tests Add Gigadevice changes to the Amazon FreeRTOS(201912.00)
tools Add Gigadevice changes to the Amazon FreeRTOS(201912.00)
vendors/gigadevice Add GD32F207 files

32 BMAXERRKIES
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AWS Z=im{llFF4

= EAWS 10T EiFEAMRAYGD32450Z-EVAL
R
- JFEAAWS IAM B
- AWSH EFRARSS
- ZBx7—MOT THINGS (#)
- AWS 10T ATLABIBRENIR &
- BT NFASERMER (certificates)
- IHRRIREALASEIAWS IOTIAE
- #B37—1AWS IOT POLICY (ZERg)
- IHRRIREIRBIHIEAWS I0T KRR
ARSSHIFEAN
- -1 IE - SRER KBRS SR

eb44299bdef6486a962e151c44a075500b9

==
aws IEEE | ENEE
LA 1AM HRS{OER i ST Amazon FTFET (ARN) FETIE—RALLES,

A 1D (12 SE3NsEMFPBIE .

-5 A8 ARN
% — £ ARN B, TR
ern:.a'n-a--.'n:1-:-r.:-:n-n:r:"w'_‘st-1::-112-.-%13':.-i:.t-E-:c-:-l1-::,'«'-'.1:\.-
F 2EE
XYL s
. T
=R Bk 2 BERERE
{
o "z012-
CD324507 5;;: eeeee Al
"Effect”: "Allow",
on”: "iot:Conne
ce”: “arn: ans 1657
33 BAXERRKESR
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AWS HA& R4

= (RBEERBFABFIERE AWS IOT TR Certificate Configuration Tool
Ce rtchateCO nfgu rator htm|$§}ﬁ?—)\ AWS g}j ﬂEj'ftFEP Amazon FreeRTOS Developer Demos

» Z )\ Amazon freeRTOS\amazone-freertos\demos\include

Provide client certificate and private key PEM files downloaded from the AWS loT Console.

Eg E i . . Certificate PEM file:
. g{%@%ﬂg aWS Cl e ntC red e ntla | . h BN | eb44299bde-ce. ..cate.pem.crt
ﬂgaﬁﬁlzﬁj\gaﬁftﬁ% Private Key PEM file:
- Freertosijpconfig.h 14177 #definejpconfigUSE DHCP 1 BT | 4429060k private pe key

- aws clientcredentialh 34 17 BE AWSimm~tbal 41 77 BESHS
- EJBEfFERAM TEI~ERIEIER

- FreeRTOSconfig.h 3¢ | fdefine clientcredentialMQTT BROKER ENDPOINT
- 88 77 configtotal heap size 140 .
191 77 [jpconfigNUM NETWORK BUFFER DESCRIPTORS 10 :7 | fhmaet Host nane,
i Z’-EFfeeRTOS_ P/US_ TCP,Q%TBuﬁCefa//Ocal‘/Of)_ZCgfﬁ 22 :.‘f::::i: Set this to the unique name of your IoT Thing.
Buﬁ‘era//ocaz‘/on_ lc @ﬂ#ﬁ%ﬂ%’ﬁﬂﬁAMﬁﬂ@% 41 | #define clientcredentiallOT THING NAME "GD32450Z"
= KEIL IDE #8982- #1217
- BAXERRKESR

7 www.e:bf.org



1IZ{TRGICIBREER- &R

Tera Term: Serial port setup X

Port: COM10
Baud rate: ﬂmﬂ“

Data: 8 bit Cancel
Paritv: none
Stoo: 1 bit Help

Flow control: none

Transmit delay

ription topic filter: iotdenoftopicel
topic nane: iotdeno/topici/d
retain flag: [
oSz 1
pauload: Hello world 0!
HWU]MWHquﬂ (HOTT connect ion 20015ca0) HOTT PUBLISH operat ion queued.

[INFO 1[DERD114821] Acknouledgrent nessage for PUBLISH 0 will be sent.

[INFO J[DEHD1[4927]1 Inconing PUBLISH received:
:umhmimufﬂhn1mmmnmnﬁ

; iotdeno/topic/2

retain flag: [

Qos: 1

payload: Hello world 1!

2020/8/22 35

reeRTU‘ fipp Ver:90002

[ IHF0 ][HIIT[]Hr.I]U] Hrmngnnw et

[ I4F0 JIHOTTI(4624) (HOTT connect ion

[IHFD JCHOTTI[4691] CHOTT connect ion

(INFO J(HOTTI(4701) Hew HOTT conn
ct

(INFO 1 (DEHD) (4
[ IHF0 1IDERO](4

scheduled.
0015e40) Haiting for operat ion conplet io
ion 2001540) Hait conplete with vesult SUCC

SH operat ion queved.

H operat ion queved.

BARNRRRES
7 www.e:bf.org



Iz T RHHCIBNSER - =in
-

JEEE

u yéi AWS IOT }?Ef-ﬁ“fj\, HEEEE 4TS zgéﬁmﬁzaﬂ“ﬁ%. 05 0.

s EREI AN SIE OISR L # s et
N MQTT Zpis: ——
» £ MQTT ZERIEREmSR TR AWS IoT

U XIEIESR, HAITRAY
"iotdemo/#", R ITRER"TT

>, o 24
Iﬁ;ﬁl%\ AT iotdemo/topic/4 J\UB 13, 2020, 19:40:05 (UTC+0800)

. RATOALUSON LS TREE, STl UTE s SREHAST.

Hello world 12!
. e

iotdemo/topic/4 JUB 13, 2020, 19:40:05 (UTC+0800)

- EAlP S - . - =

PSR 1soN EErsaE, Ml uTr-s FEHEEAET.

Hello world 15!
+ {78

’ iotdemo/topic/4 JUE 13, 2020, 19:40:05 (UTC+0800)
A DEEL JsoN NS, EMbl uTF-8 FREERAST.

Hello world 11!
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Thank you !

OE«0
@A KIS 11;
www.hexiaoqing.net O
GEiH. B, REAXE)
SR W MACIRE
A hREIFRIERAZVIRTE
ZEL: X690
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