FLTSTM327 5 i IR = 1oT
EI’J%—; N RPN BREE

5%:@
HTF STM32H) T i s AP B 10T
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EIEN
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o« THRALAN

« Linkkit C-SDK/44
* Linkkit C-SDK

St —— S fofe — e 23 A2 N
=2 =T NETEA)
o T H WFEA

o AR H Z5 1

« ffi FHCubeMXE il & Gt W1 G AE ZE AN D

o MZLIBERE R (LIS % E Mwifilks))
o {§iFHLinkkit C-SDKZ [ H =loTF &

o BIFESE 76 M Sensor B 11z HY

« Linkkit C-SDKUM{[i&fC 2STM32F &

« Linkkit C-SDK[f1#i FH

Ly7 | come

life.augmented



URIEIZ) 50 e

s A BH
HTTP/2 H&M/ﬁ % o HTTP/HTTP
SpringBoot HTTP/HTTPS
MySQL $3E BE Nginx fk%- 28
® S50 FIRIE IR, INIRGAT ® BELEWT E AloTH KB P RS 48, AT 8T FEA7 6

[7) i £ we b Sim S 7 1T 31T 4 52 i i £k
® i SO CBIME Y 5200T, JRAERR10RD [a F P AR 55 a3

e BHPEEEE [BRGEY DL 5 U 2 2 4 R 0 ® REZVH BT B = loTH A3 H kS 4%, fEwebin &
® Ui E AR RIS BLS L0AT IR ® i Fi it webi T i

o L E R [HME] LI T KL o iy ilitwebs I E [HE] 25

‘Yl C)mEs




Hrk try to connect to AP Ak

> HiFi nodule comnected to ac

etk try to get IF addre

» HiFi nodule qot IF ad 3.1M

our HiFi paraneter

Ento H %g%%ﬁ@ﬂﬁWlfli& )\5\ ’
ou hawe entered [ : the szid. 'Fa%' EAS%//I‘ Ij\] j:ﬁ'_' ‘F u Ser[fi%

Fush the Uzer button (Blue) nithin the next 5 seconds if you want to update the dewice security paraneters or credent ials.

1 - HEF, 2 - HPA, 3 - HPAZ1:3

wanpla: alh
rity node.

i \product key

ane: [ewanple: nydewicenane)
_hode(1

B N\ AR 24 B A % B
> HiFQ nodule initialized. iﬁ]\deV| ce name

z & basic AT vE _nodel01

dlJEFpPr el
bk try to get WiFi HAC addre

» HiFi nodule HAC add,

L&/ comes

augmented

&5 Ndevice secret




inf] guider print conn_
inf] guider print_conn_
infl quider_print_conn_
inf] guider print_conn_
deno . part ner—id, nodule
inf] guider print_conn_
mf] quider_print_conn_

Dev icelane EIIIEI:T case?_nodellH
i alzPd T AT case? nodelH

Lpartner_id-example. dono
Jhodule_id=gxanplo_deno_nodule—id

2 (TS + Direct)
Buider Tinestanp = 252460000
T T ——
_infol208]: Host = alaPglIh]. iot-asnqgit .onshanghai. aliyncs.con
_infol299]: Port : 1883
infolHH): ClientID - allgl3Ws] AHCT case? nodellH iseomenode=?, 1 inest

_id=oxanple. deno.nodule-id}

infol 6] : TLS Publey : S0274%8 ("—BEGTH CERTI ... ")
_info(39); —M8M8M8 ———————

tx_nc_init (23341 BOTT init swocess!

1 client lrlltll'-lh Loading the CA root certif icate ...

o], iot-az-ngtt.cn—zhanghai.aliyuncs.co
ting up 5 structure...
orning th handzhaka. ..

'numq pear O certificate..
wer if icat lon 1t: Ox<00

anf ivnl rti
[inf] iotx_nc_s cnmect[l!?zlll nqtt cunact suocess!

[’7 CJmEs

*ETE&%: G4, Linkkit SDK
HAT R INIE

G0N0, = ignnet hod=hnacshal , =l et =il partner_id=exanple

TLSZ S/ by mbedTLS
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Linf] iotx_nc_subscribe(?N5): nqit subscribe packet sent,topic = FeysfalzPgd3Med/AMUCT caso? |
Linfl iotx nc_subscribe(205): ngit subscribe packet sent,topic = fsysfal=Pol3We] FANNCT case?

i icef| Tt ! ——— N
Plcswibdio o LRI W /N B

packet-id=f, publizh topic nsg=t "nethod":"thing.event.property.post”, "id":"23", "parans"={ "CurventHonidity"=28, "Corrent Tenperature" 226,27, "TenpThrezho 14"

I:I [lll
ittt bl ish s packet-id=1 s

itttk bl ish s packet - id=2 ik I_l n kklt S D K Q 'l_‘li_l' E/J E ﬁ‘ . /ﬁ
% AN }Eﬁ ?LY%'{:: o éﬁ1+

etttk ish sy packet - id=]

Aekbectectcbtchbotottttttktik o [ g1 ubzcribe suc koAbt

} W::I‘ZK—[/TIE %lu\

:+:+:1-:+:+:+:+:1-:+:+:1-:+:+:+:+:+:+:+:+:+:+:+:+:+:t.:,pj_.: 2 cribe = ohob oI oR bk

etttk bl ish s packet-id=f #e*

packet-id=7, publizh topic neg={ "nethod":"thing.ewent.property.post”, "id":"123
0.0
oitcioiciorcin b1 izh s packet-id=7 s

d":"thing.event .property.post ", "i

S B R AT L (25.XX)
T 52 (28) R i 5 ik T 5 {EL(38)

"Corrent Tenperature":25.27, "TenpThreshals

Current Tenperature" 126,25, "TenpThre




yY—a S DL

LT XU

— B H = loT 5
Brag 12k, RATH B

BaERESS

BEITADIT e EEHE ST LHiTEESR

AefiE]

2019/03/08 13:35:42

2019/03/08 13:35:37

2019/03/08 13:35:32

2019/03/08 13:35:27

MessagelD

1103852024769148416

1103892003332083200

11038519820249598912

1103891960713758720

‘HMTEEDR HEREEHE

Eii e

TRREEN EiRE. BE;

RATFRE;
‘7% A%\QOS =1

Publish message to

topic-/sys/a1zPqJ3NYxJ/2019CT_case
2_node001/thing/event/property/post,Q

DeviceName 08=1

2019CT_case2_nodeD01

Publish message to topi... RETH

.

LA R T

2019CT_case2_nodeD01

2019CT_case2_nodeD01

2019CT_case2_nodeD01
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2019CT_case2_node001 W& LHRR: 2019CT case2 node001

=i 1 2019185 _Case?_=HEF&G =5 Productkey : a1zPgJ3NYx] S5l

wEEE  TopicdlE: mE FHEE RSRA HEERS

IBITRE

SEmEE
29

2019/03/08 13:42:17

RATHETRE (25.xx) V8 (29) 15 FE i % R {E (38)

=EME | uEnE =ENE | ORERE =EE
25.09 38
2019/03/08 13:42:17 2019/03/08 13:4217




r 2015-03-08 1341 2019-03-08 1342 2019-03-08 1243 2019-03-08 12:44 2019-03-08 13:45

life.augment

Li_/‘jr? ) I\, H&' %‘EFT)”J
W%L?ﬂé KATIHE B

&«

¢ @ localhost:8000/main

ﬁEﬁlOT | 5T EﬂEﬁEﬁE [=uncga e UVl 201907 _casel_nodz.,

T CieAdiE : 2019-03-08 13:5

EESRTEE

25.25°C

B FEEATIE] =g =i |1

2019-03-08 13:41 2019-03-08 13:50

EERERE FEHLES

IEEEEETE 03-08 13:40:00 ~ 03-08 13:45:00 Ba EWEERE 38.0C £ar




BT — MRSl o
FE P4 X P 2

N IE r — ”
EELETR 2. BHIER BN “IRE

TR R EEEEE
& ® 4
rrok jpas 25.05°C

EF S EFETEE EEREZRE
2019-03-08 1341 2019-03-08 12:49 18°C

ERERE RS HIRE

iR 03-0813:40:00 ~  03-08 13:45:00 B cEEEE | 18.0°C

1. gk “BEHRERE” > 18, FTK

CImE

nma
I
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okttt o co ivad Hezsagqo Aottrolobbo ol ook

Topic: fsysfalzPod Ml /ANICT case? nodelMH/thing/service/property/set .

I » N /4 AY E[ﬁ 4 ‘\\ /7 %
[inf]l _deno_nessage arrivwe(252]):
Payload: {"nethod”: "thing.service.property.set ", "id": "278051847", "parans "= { "Tenp Threshold " 183, "version":"1.0.0"}
Payload Length: 1M

#ead update tha Thraaditecieor iﬁ :J:E ﬁ'\ ﬁ j% ﬂ:ﬁ AI I n kWJ‘ b‘( : {ﬂ%‘l E I‘EEJ /fE 9 1 8

[inf]l _deno_nessage_arrivwe(275):
*pdateThread 18t

Aorobob R kR

Aottt ublizh suc 3%, pa,j;:g-t—j_d:l_;q Hobototiotoiok: = _‘[/)‘XL % E 13 T&%& »» %: /f /:F ééi\ I OT N7 Zlf[

[inf]l nqtt_client exanple(407]:
Ao ina ket - id=95, publish topic alam Yalve nsg={ “hethod":"thimg.event . Tenpfllam.post”, "id"="123", "parans"={}}

packet-id=06, publish topic neg=t "method":"thing.event.property.post”, "id":"123", "pavans":{ "CurrentHunidity":28, "turvent Tenperature" 25,
1.0.0
etebektttpub L ish success, packet-id=95 skt

ol s, pke-165 e AR AR B0 A
[inf]l nqtt_client exanple(407):
ook ket - id=97, publish topic alam Yalve nsg={ “hethod": "thing.event . Tenpfllam.post®™, "id"="173", "parans™={}}

{ "nethod":"thing.event .property.post ", "id":"123", "pavans":{ "Current Hunidity =28, "Current Tenperature" 25

COWEs

B, "TenpThreshold":18},

.03, "TenpThreshold

"arzion's
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- Linkkit C-SDKA#H
« Linkkit C-SDK
« Linkkit C-SDK4{id it #|STM32-F- &
« Linkkit C-SDK )% F
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Linkkit SDK

 PTH mloTHe ey i) i T RER Br s AT L = 10T & K D) e f Uit 4R

Linkkit C-SDK 2.3.0
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Linkkit SDK 1] £ Ih g8

B 5
A A
Heif

Y|y RN
&% 0OTA

S . 2

i 8] [F] 20
Wififict Y

HilThat @ FIE =IoTFE % &S 2R
YR M GERERT E 20T F4: MQTT. CoAP. HTTP/S. HTTP2(ff 0 FA%)

SRSHUETR: —Hl—%, —H—%
SDK#f AT, FATHEEE N, Ml nas st
FATIRE @ FERIoTFEREEHE HHR

SeEEME Bk, WA BRSSRA. FFEIR

Beet) Rl R B S 0T & A B fF4e Beat, By SDK A 53 e AL ] 14 - 1) FH 182
TR R DLE AT e S

SDK ] Mz b 3R B SIS I 18], FH 315026 B € IS 455
SDKIEfEZ FHEC M 720 — 8L FHLARAEC . Fho. B8 H A EC

B2 IiRe, SN HE =10TZ XA : https://help.aliyun.com/document_detail/96623.html

life.augmented

@ ESE




x

Linkkit C-SDKZE M HE

[ ¥ 5]
1]
Example Programs: Linkkit/MQTT/CoAP/HTTP/HTTPZ/OTA/Gateway 2
T
Litility S
| 106 —
&
1SON Remote Configure Topic Manager 2
E i OTA AWSS o
g T I T T :
=1z =
| s :
= n CM ACCS ALCS m Authentlcation
L]
i
z | 3
E secure Protocol API -
= TLS/DTLS g
; MQTT CoAP HTTP/HTTPS HTTP2.0 8
ID2AITLS
2
:
=
"’ c_J Bm EBE https://code.aliyun.com/edward.yangx/public-docs/wikis/user-guide/linkkit/SDK_Overview
life.augmented ==




build-rules
project.mk
LICEMSE

README . txt

makefile
CMakelists.txt

make.settings

examples

+-- coap

+-- device-shadow
+-- http

+-- http2

+-- linkkit

+-- mgtt

+-- ota:

include

4+-- iot_export.h
+-- iot_import.h
+-- exports

+-- imports

s IWIEE RG, BETon MakeHbashilE

: WIERGRER, SESKIBEFHWE

: BEHTENE, c-sokfERRIRApache-2. 0l R NI ANE
: HERM, FILTo-sokBIthaiERnER ATFE

: BFanu MakeiRiEsDkAIT EMakefile

: BT cmakemiEsDERITIE CMakeLists. txt

: THEGHEIEIE , DRI =3 RS SOkl M E

: FIEBF, B TsokBIER

@01 B (S R R coaPRIAPT
‘EanI0{a{# A R & E HDeviceShadowflaPT
@0 0 AR (S R EHTTPRYAPT
A0 A (S AT TP2AYAPT

@0 {0 A RS R LinkkitB1APT
A0 A 5 fH M T TRIAPT

i@ 010l A R E i otaflaPT

: W HEFR, FldsokfiEEHALE D N@ A PR ERAPTEO

—

A
5
A
5

L EAPIEFEEIRIER, EsokifEHAED
LT EHALEFEFIRIER, EsokfifkimmED
HEMEESEHMAPIEED
HEHE S fmfHALE#E D

= = =

Linkkit SDKJE 4

life.augmented
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+-- board

|  +-- config.rhino.make
+-- config.ubuntu.x86

+-- config.win7.mingw32

-- infra
+-- log
+-- system
+-- utils

protocol

+-- alcs

|

|

|

+

|

|

|

+

|

| +-- coap
| +-- http
| +-- httpz
| +-- mgtt
+

|

|

|

|

+

+

|

|

-- services

+-- awss

+-- linkkit

+-- ota

-- ref-impl
+-- hal

+-- tls

+-- tools

: API_—:J—EE',E%_, iot expur‘t hEPE’]APIT‘JkE

DB = BT 11 Fi s o AHAL 12 L H

: BFEEEER, —TENESHE—Tconfig. oo yyy 3t

EFEFALI0S Things RGHVRIFE R M4
EAEFEUbuntu RSRVRIZEIE ST 14
EEEWInT Winle R mEREE T 714

¢ SDE LRI E AR B

LIMEfTHsokAIE &
XMEREERE, WEARRIEE, =FH0I0E
I T EES, mEEENHAsHafETESE

: SDKELEMARREHEBRFR

LM ZEMF N app 2 BRFEHINZERE S
LM% &k E = 7 ERIcoarth IR (5
LI &M E = 7 EfHTTRth R (F
e & E = 7 ERHTTP2 i iR (5
LINE & E = 7 ERImgTTH R (F

: SDKELEMARIRRSHERR

LI EEMFapp 2 BFWIFiFE RS
Mz EHNE = - ARE R ERRS
LI w & R B = o ERE S H R ARS

snmﬁﬁﬁziﬁE’JHALEDE’Jﬁ%ﬁﬂ
B EEMSEEM, AFERIEmbedtls R AL

. AT Ehbuild-rulesHRiE R RERIERIE T F

~7H ZH




L Linkkit C-SDKZLHAAE &

+-- config.rhino.make

|
| | +-- config.ubun
|

+-- config.wug

Example Programs: Linkkit/MQTT/CoAP/HTTP/HTTP2/OTA/Gateway

+-- infra

| +-- log

| 4-- system Linkkit API
| #-- utils

+-- protocol Remote Configure | Topic Manager
+-- ales DM

|
|
| +-- http
|
|

+-- http2
P Ch ACCS ALLCS m Authentlcation
+-- mgtt
+-- services
|+~ awss Protocol API
| +-- linkkit

iy TLS/DTLS
| e MQTT HTTP/HTTPS HTTP2.0
|

sdk-impl

a|npoy a31A185

|C3010.4

Thread PAutex Socket

J5 for RTOS AliOS for Linux Other Qs __.

c_J Bm B E https://code.aliyun.com/edward.yangx/public-docs/wikis/user-guide/linkkit/SDK_Overview

tools

AY)
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C-SDK Example

ﬂﬁﬁﬁlAPl

[ \
e.g. IOT_Xxx_yyy, T
[CEEEHE I il | 24k wiFi | %%
HAL_ XXX_yyy ofe | | MO O e | e
\ J
|

EACHAL
L7 comeEs SDKrH B4R AtLInuXSTHOS F 15915 %




{551 HHRKHAL

[ 1

R 3 irEd
HAL_GetChiplD BT HID
HAL_GetDevicelD EENEEID (231 B B RAEE )
HAL_GetFirmwareVesion 3 BN B R A=, A e
HAL_GetModulelD REREID, AT EESHENE, —REPREZRI A A TE R
HAL_GetPartnerlD FI SRR FID, BT EESHENE, —REFREZREI A A TE R
HAL_GetDeviceName 3= BY DeviceName, — 2B FR BV EE $1 7 —, o am =0
HAL_GetDeviceSecret 3% HY DeviceSecret, — rr2R 5 ER IR # 7 — i =r i
HAL_GetProductKey 1% B ProductKey, = 7L 2R 5R BN ER %Y 7 —, P 4m S0H
HAL_GetProductSecret 3= B ProductSecret, = m2A R BY ERET 7 —, B dm o]
HAL_SetDeviceName 1% B DeviceName, = ;2B B B EREY 7 — o dm =0 i)
HAL_SetDeviceSecret 1% B DeviceSecret, — T2ABL & FRF 7 —, AT
HAL_SetProductKey % B ProductKey, = T AARL B R 7 —, JH4m S0
HAL_SetProductSecret % B ProductSecret, = TLAAEL B FIE 7 —, HH AR oI
CIORES
ife.augmented




[ 12515 5 ) fHoRHALRSE

B 0E T

HAL_GetPartnerlD example.demo.ST
HAL_GetModulelD example.demo.emw3080
HAL_ GetFirmwareVersion app-1.0.0-20190101.1000
H ?iTES?‘?éjﬂ%HﬂL HAL GetProductKey M_product_keyiE H
P HAL_GetDeviceName M_device_nameiL
AR HAL_GetDeviceSecret M_device secretiit
HAL GetProductSecret M_ product_secretiz H
HAL_ GetDevicelD H_product_key. device_name#f ik
HAL_GetNetifinfo (N = s
HAL_SetProductKey ' _product_key
Mflashls & 15 HAL_SetDeviceName S device name  <IOLHAL_OS_st
AL EE 2)is1T 5 . o _ m32.c>H € XY
A s B HAL_ SetDeviceSecret 5 _device_secret A e B A

Lys
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HAL_SetProductSecret 5 _product_secret
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nma

BRI %5
HAL_Malloc
HAL Free
HAL_SleepMs
HAL_Snprintf
HAL_Printf
HAL_Vsnprintf
HAL_UptimeMs
HAL_Kv_Set
HAL_Kv_Get
HAL_Kv_Del

HAL_Kv_Erase_All

1RBH

FHiE—h 1 EPTF

fm— RN LATE

R AREE Y, S RIIIT SRR RS EMEN R

FTENEREY, [EPTFE AR BT HR— 1 F 8, 25 Coofr EREEE] snprintf
FTENEREY, AT ESR Oz HE ekt T FTHE S B E R
FITERFTENEREL, 4% va_list 2B MTE, TENRIETEBmF T8
B $RERET, SR AR M ONBLLRE| H AT Bl o B4 EFERE
S IETEKVEIE

BERIETEKVELE

HBF I8 TE KvET{E

1Ehx P A mIKVEE

[ Lt Thae ) FHoRHAL




[EatTige Y fHocHALR) L)

B E T

HAL_Malloc malloc
HAL Free free
HAL_ UptimeMs HAL_GetTick

HAL SleepMs HAL_Delay

= T ENBI HAL_Printf
SINE T pil /Qﬁﬁﬂ‘ﬂ:ﬁ : (5 5y
NESONII HAL Snprintf A 2 2% S
R Snprintt  {REZ=KIR
HAL_Vsnprintf
|OT_SetupConninfo  HAL_Kv_Get
BhdEME AR HAL_Kv_Set A LI
ke B EKVH HAL_Kv_Del
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[ 2 ZFEDhHE ] AHORHAL Y SEH

HAL MutexCreate
MQTT client¥]#& 1k HAL_MutexDestroy
(lotx_mc_init) HAL_MutexLock

HAL_MutexUnlock

HAL_ SemaphoreCreate

HAL_SemaphoreDestroy

HAL_ SemaphorePost

TR, HHEIR[E

ARBATIH BIFEFT 7 ZESDK

) T ki HAL_SemaphoreWait A SZ I
HAL_ThreadCreate
HAL_ThreadDetach
HAL_ThreadDelete
&7 comes




[MQTT L =1 tHHAL

By = 1EH

HAL_SSL_Destroy HE—TLSHEE, FATMQTTINEE, HTTPSINEE

HAL_SSL_Establish B — I TLSERE, ATMQTTINRE, HTTPSIH &Y

HAL SSL Read M P TLSEER R, ATMQTTINGE, HTTPSINRE

HAL_SSL_Write El— P TLSEEH S, ATMQTTINGE, HTTPSINRE

HAL_TCP_Destroy HER—TLSTERE, ATMQTTINGE, HTTPSINHE

HAL_TCP_Establish Bu—PTCPERE, a5 [ #S i e=sn{ENTCPEERRE 2

HAL_TCP_Read FEFETERT BIF, MTCPEE SRR, FRENER FFT

HAL_TCP_Write TEIETERT B, FITCPERE RiE RHE, HERZERETH

HAL_Random FRINEIER S, BT — RS HERNEE, EERZHEE BRI AT S5
HAL_Srandom FEAEEFREREY, 8 HAL_Random BIEEHESE 01T F3EA18ME], ZE10 srand

Lys
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[MQTT dH1E ] fHoRHALR L]

HAL_ TCP_Establish P
Linkkit C-SDKH M £% i@ (5% HAL_TCP_Destroy TCP/IPI)ReLEWifitk B L SZIN,
B Z HAL_TCP_Write i FH AT 45 < 2 fil wifi B HL i 6
HAL TCP_Read LAE

BOARL T X

HAL_TLS_Establish

Linkkit C-SDK W #gid {54 HAL_TLS_Destroy WrElmebdtis TSk, wifidkzh sk
SE HAL_TLS_Read 24 TCPIE(E

HAL_TLS_Write

BRI LT X

HAL_Random STM32 [ (- FEHLAL .G
Lyy | 7EHAL_Randomiiii—7k  HAL_Srandom 2%




X 25 2 1 A ) T

TCPi@iE#/E @ iot HAL_TCP_stm32.c

LR HAL_TCP_Establish S
X 2% A PR B

R ER:  HAL_TCP_Destroy X 2% T 2 utils_net.c

HAL_TCP_Read

2

5 HAL_TCP_Write iot. HAL_TCP_stm32.c

iot. HAL_TLS mbedtls.c

AT HAL_TLS_Establish
B5%%EH:  HAL_TLS_Destroy mbedtls i %

BE HAL_TLS Read
mbedtls- ¥ 2% & it /2 mbedtls_net.c

wifi.c

_ Wifi / ETH / 1% &5 A5 X 5 emw3080.c

J ) emw3080 io.c

= HAL_TLS Write

1ife.o!me£d c_J BmE

nma
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C-SDK Example

C-SDK #HOE (APD
e.g. 10T _xxx_yyy,

EHCHAL
&/ ooymes SDKAHRALINUXALHIOS F 5L 2%




[ EnH] FHo<API

IOT_OpenlLog

#define IOT_OpenLog(arg)
IOT_CloselLog #define 10T_CloselLog() IOT_SetLogLevel(IOT_LOG_NONE)

|IOT_SetLoglLevel (LogLevel)
|IOT_DumpMemoryStats (LogLevel)

IOT_SetupConninfo NS RS
* product_key typedef struct {
uintl6_t port;
* device_name char host_ name[HOST_ADDRESS_LEN + 1];
WANIE: R =JoH(E B EMQTTER T H = char client_id[CLIENT_ID_LEN + 1];
loT-F & K14 char username[USER_NAME_LEN + 1];

char password[PASSWORD_LEN + 1];
const char *pub_key;
} iotx_conn_info_t, *iotx_conn_info_pt

* device_secret

IOT _loctl
IOTX_IOCTL_SET_DOMAIN IOTX_CLOUD_DOMAIN_SH/SG/JP/US/GER
IOTX_IOCTL_SET _DYNAMIC_REGISTER 0 — KHABHAEM: 1 - FResh&EMm

o | G dPYVELD
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[MQTT]) AP

src/protocol/mqtt/client/mqtt_client.c
IOT_MQTT_Construct

port host clean_session request_timeout_ms

client_id username keeplive interval ms write_buf_size

password pub_key r?ad?buflsizeE e, Ihar;dleleve;t L1
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e o i J sdk-impl.c
‘,’ B —& [c] emw3080.c ) SIS
| C—J Bm o emw3080_io.c ) N B tbedTLS
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* it B F SIS

o [l B =1oTF & & % imC-SDK

o mbedTLSHHiER
o WifitE e oX 5]
o NHE

Lo STM32-AliyunloT-Linkkit
.. Drivers
& B5P
o CMSIS
o 5TM32L4:0c HAL Driver
.. EWARM
8 Inc

.. Middlewares

=] app_x-cube-memsl.c
[E'I custom_bus.c

[E‘ freertos.c

[=] gpic.c

[E'I main.c

|E1 rng.c

[E'l stm32M4ac_hal_msp.c
] strn32Msec it.c

|E1 systern_stm32M4x0c

Mame

MG -
Fri¥includefg it

o T TG B 2 X

=

4 ) 5TM32-AliyunlaT-Linkkit_Y0.2.0

4 | Common
By Ali
I= Ju Shared
4 | Drivers
b | BSP
By CMSIS
= 0 5TM=32L4: HAL_Driver
) EWARM
o Ine
4 | Middlewares
4 1 Third_Party
B g Ali
g FreeRTQS
¢ mbedTLS

[E'I usart.c

. Third_Party
Ju FreeRTOS
W Src
ISTAN & I CT=
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K Src

e

5 app_x-cube-memsl.c
|E1 custom_bus.c

Mame

] custom_mems_processor.c
|E1 emw3080.c

[E'l emw3080 1o.c

|E'| freertos.c

[E‘ gpic.c

[E'l main.c

|E1 mgtt_example.c

5 rng.c

|E1 sensors_data.c

[E'l stm321d:0_hal_msp.c
€] stm32Muec_it.c

[E'l system_strm32 4w
|E1 usart.c

] wifi.c
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HrER ¢

<mgqtt_client.c> Linkkit C-SDK

- IR

<utils_net.c> i
ARM > MbedTLS | | o
_______ stack | | Linkkit C-SDK  mbedTLS
| <HAL TLS_mbedtls.c> I
- e mbedTLS-net glue

<mbedtls_net.c> <& STM

hlu"l;"'"'""""; WIFW;E'Zﬁ%gBﬁJ

net_ wifii& fic net c2ciEfit net ethi@fd
Wifi 15— C2c W3] Eth Xz




= @ i-cube-aliyun_L4R5_Nucleo - i-cube-...

=1 W Application
Lo Al

51 W EVWARM

= W Shared
Fa B flash_l4.c

jlal=1e
—H -User
L= W AAF

iot_HAL_0S_stm32.c
iot HAL TCP stm32.c
L@ Riot HAL TLS mbedts.c

(] startup_stm3214rhxe s

I—I I it flash |:|:|nf| C

emw3080.c
emw3li0_io.c
21 wifi.c

B Dirivers

Bt~
: SR AR HE
W SKEHSTM

Zrta: SRBEHAMS =77
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21 W tiddlewares
| Al
L& & S
21 W infra
B system
L= m utils
M digest
M Log
M misc
[ json_parser.c
2 B json_token.c

I—I ) utils_net.c

'—|_I EIRIE: _limer.c

-2 W protocal
L3 it
=1 M client
| mott_client.c
B MOT TPacket
refimpl
B sdk-impl
M services
M FreeRTOS
T MbedTLS

aes.c
szl_clic

zzl_tlsc
[ x509.c

«509_crtc

lot. HAL_TLS mbedtls.c

linkkit 1 ) 25 38 fic A4

mbedtls_net.c

STHImbedtls®|netiE# =

*wifi_*.c

STHIwifiBk sk

linkkit 1] X 2% /&7 2
linkkitffJmatt% - sirapidt 2

*ss| tls*.c

mbedtls P}

* P IEACHS AR IARTS H HEA) AT EHESINGFE,  AE32 45U A
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: Publis
J Yield :
o /Subscribe
o ,
6\&\/ ipstack->connect ipstack->read ipstack->write
L Y A V4 Fomm e = AN o e
7
é\.o
A\
Y pNetwork->connect =
\&& pNetwork->read =
s pNetwork->write =
pNetwork->disconnect =
——m e m . _67 _________________
6\\'%
© N
&L 4 ) (
S/
AT mbedtls_net_init 5 )

\%
g i 4Tmbedtls_net_connect
mbedtls_ssl_conf_read_timeout mbedtls_ss| write

\Y%
Q\?“
iy
9/ rgbgolltls_slsl_regd etc. . > ssl_write_real
B S e e — maectls_ss. flusk. output
—->mbedtls_ssl_read_record_layel .
/mbedtls_ssl|_write_record

—~>mbedtls_ssl_fetch_input 2
- ssl->f recv_timeout Lkt - ssl->f send

#/Tmbedtls_net_recv_timeout #fTmbedtls_net_send
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© HHNE
e CurrentTemperature

© HHITRE
e CurrentHumidity

- I E AR
 TempThreshold

&7 coyme

nma
I

identifier = CurrentTemperature

type = int x_.-'
name = HAEEE
A

accessMode =7 /|

required =false J

identifier = TempThreshold

.\

dataType = \
O—

name = QEME | rdd |
i

accessMode=r |
)

required = true /,-'

R
type = double \
—_— |
unit="C \ |
™y |
min=-20 | | dataType = |
———| specs
max = 55 /,,C‘*—' I 1st
|
step = 0.01 ,-"I
name = a6 E ,-"
accessMode =r J,":l
required = false ,I
identifier = CurrentHumidity
Y
unit = % ".I
™y |
min=0 | |
———. Specs
max=100 —— dataType= |
- | |
step=1 | [ | 2nd /|

bbb




ay|

Y

¢ ( E:/l\ > )% ‘I‘iij:& identifier = CurrentTemperature

.  datatype= | 1st{}
name = SAraE

identifier = CurrentHumidity

{ "ngthod": "thing. gvent . proparty.post”, "

dataType= | 2nd{} | outputData

id": 123" Pparans "+ "CurreetHun id ity " 23, "Curvent Tonperature":25.25, "Tonp Thrazho1d": 3

d I lﬂl

Ty

[y~
b}

:, packot-id=f s name = éﬁﬁig .z.'.

identifier = TempThreshold

dataType= | 3rd{
name = @ Eif{E

L Astd

. identifier = post
o PR iR

method = thing.event.property.post

| events

° name = post |

[ink] matt_cliont_ecanplel407): _ {
snarrccraeetncet - id=97, publish topic alam Yalee nsg=l "nethod”: "thing.event . Terpfilam.past”, "id":"173" | "parans": (¥} desc= EIIEJ::}E !

type = info

required =true

[l = outputDrata

identifier = TempaAlarm

method = thing.event.TempAlarm.post

name =g EHR

nma
I

57 @ Lk

type =alet |

reguired =false




SRS

¢ ‘&E “ :\/EIE IEEM 7 :@/l\)% ‘I‘i ' \dentifier = ClearAlarm identifier = CurrentTemperature

input =1 -

. . . P 15t | datatype =
thmg.serwce.property.set 3d% /|  method = thing.service.ClearAlarm name=§'ﬁ?}3&f§

| name = @ERIEE

° %9"‘\(//{%[: <E{/l\> )%;I‘/:—E I. required = false output :.' 2nd {} {:-" dataType = .

identifier = CurrentHumidity

] ) \ callType= async \ '..\ name = HEFEE
) | -
* thing.service.property.get | | dentifier = TempThreshold
| \ 3rd3 | dataType =
N sl T e
73 | . name =g [Ej
° %tl: Ig}j:\‘ @T& | identifier = set 2nd o | h —
= | . . identifier = get
. . ! identifier = TempThreshald )

« thing.service.ClearAlarm e G _ CumrentTemperature

( — "-.h inputdata= | CurrentHumidity
[ min=-20 <.
Il specs ' TempThreshaold
inputData= | dataType= - —*”K max = 55 | -
\ \ | step=1 ' method = thing.service.property.get
| . D _
| -,__\ type = int |_name = get
\_name = EHE |\ _required=true.
., III
[\ callType =async

. method= "thing.service.property.set" |
9 property | desc=[EHEE

\ name = set

required =true
| callType = async

| desc=@HIEER
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Isys/${productKey}/${deviceNam
e}/thing.service.property.set

/sys/${productKey}/${deviceNam
e}/thing.event.property.post

Isys/${productKey}/${deviceNam
e}/thing.event.TempAlarm.post

/sys/${productKey}/${deviceNam
e}/thing.service.ClearAlarm

1T [

KAt

KAt

AR

M

“id”:"17”,"version”:"1 .O”,”method”:”Eiﬂ?f@%
"’params”:{“TempThreshold”: XXX}
uidu ,’2,7 uversionu ’51 Ou umethodn ”Em:—‘—»f{_/jﬁ%

" ’params”:{“CurrentTemperature”: YYY,
“CurrentHumidity”: ZZZ}

“id”:"3”,"version”:"1.0”,"method”:” /& i1 “F- 77 £f
" ’params”:{}




1 P AR AT i FHMQTT AP

2 @ i-cube-aliyun_L4R5_Nucleo - i-cube-aliyun_L4AR... +
=1 W Application

Al

B EWARM

-+ B Shared

—=1 W User

app_mems-ibran.c

custam_bus.c
freertos.c
gpio.c

main.c
mott_example.c
stm3214we_hal_msp.c
stm32ldxx_it.c

H

[+

AlilotKit_Thread

main.c

cloud_test

mqtt_example.c

L

usar.c -
Eyye s - mqtt_client_example
o @ Drvers H X AP
!BSF"
B Chisls

B SThA32L e HAL Driver
—F1 Bl Middlewares

Lo Al
Lo & Src o |0T_MQTT_Construct
= :;f;a IOT_MQTT_Destroy
=1 W protocal 10T_MQTT _Yield
L3 o mot

10T_MQTT_CheckStateNormal
10T_MQTT_Subscribe
I0T_MQTT_Subscribe_Sync

2 W client

| mott_cliente +——— —
Lo & MOTTPacket

MMOTT CannectClient.c
bOTTDeserializePublish.c 10T _MQTT_Unsubscribe
WOT TFacket.c .
MOTTSerializePublish.c I0T_MQTT_Publish
MOTTSubscribeClient.c _ © |0T_MQTT_Publish_Simple
bACTT UnsubscribeClient.c

o o o o o o o o 0




| AR @ fe]  FIMQTT API
I

getDeviceSecret(&tempsecret) Mflashrhz H (2 5T PN 4 =0 E B e fhkey, W4, W5
getProductKey(&product_key temp)
getDeviceName(&device_name_temp)

(product_key temp, device _name_temp, tempsecret, (void **)&pconn_info)
AR & & = oA HEMQTTE RN 3%k host_name, port, clientlD, username, password, TLSIEREIN (RSS2 IE T, 4%
Mz matt_params
(&mgtt_params)

1. iotx_mc_init (pclient, plnitParams) FEM 2% B R R B &R, WiF. L. 5 Flconnect_ssl, disconnect_ssl,
read_ssl, write_ssl

THAT P 2% 4%,

2. iotx_mc_connect (pclient) EMssli. 5 KEFmbedtls_net_sendfimbedts|_net_recv_timeout
PAT M SHAME, KIEMQTT connectfi X
3. iotx_report_devinfo PAT M SHelE, KIEMQTT publishif X

Ly7 come
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HEE% @ﬁ% 2 Vi
h

VAN
?‘ﬂ ﬁn IS
: Publis
J Yield :
o /Subscribe
o ,
6\&\/ ipstack->connect ipstack->read ipstack->write
L Y A V4 Fomm e = AN o e
7
é\.o
A\
Y pNetwork->connect =
\&& pNetwork->read =
s pNetwork->write =
pNetwork->disconnect =
——m e m . _67 _________________
6\\'%
© N
&L 4 ) (
S/
AT mbedtls_net_init 5 )

\%
g i 4Tmbedtls_net_connect
mbedtls_ssl_conf_read_timeout mbedtls_ss| write

\Y%
Q\?“
iy
9/ rgbgolltls_slsl_regd etc. . > ssl_write_real
B S e e — maectls_ss. flusk. output
—->mbedtls_ssl_read_record_layel .
/mbedtls_ssl|_write_record

—~>mbedtls_ssl_fetch_input 2
- ssl->f recv_timeout Lkt - ssl->f send

#/Tmbedtls_net_recv_timeout #fTmbedtls_net_send




| AR 2ol FHMQTT AP
1

Temp_Topic 3= @A - Isys/%s/%s/thing/service/property/set
(pclient, Temp_Topic, IOTX MQTT_QOS1, , NULL)
Temp_Topic == @A : Isys/%s/%s/thing/service/ClearAlarm
(pclient, Temp_Topic, IOTX_MQTT_QOS1, , NULL)
Temp_Topic &= @A - Isys/%s/%s/thing/event/TempAlarm/post
(pclient, Temp_Topic, &topic_msQ)
Temp_Topic 3= @R AH - Isys/%s/%s/thing/event/property/post

(pclient, Temp_Topic, &topic_msQ)
(pclient, 1000)

1. iotx_mc_keepalive Kikpingfl, B HIE
2. iotx_mc_cycle AT M 48 523 4E (iotx_mc_read_packet), T34,
subscribe : handler->handle.h_fp = messageHandler(E}! )
PUBLISH : #4733 /W) 1513 % %% handle->h_fp(handle->pcontext, ¢, msg)
2V CINED




MQTT ][5 v /S 4T [21 1/ pR %L

_demo_message_arrive

thing.service.ClearAlarm iR Nz thing.service.property.set
fRRR R B ftopic RERERERE

A 4

M F B R BRI, 56 AR Y

A 4

Wi g TN A LS B AE A S 2L

__________________________ R

s R (S R A
CIMES \ o memER
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o WIFIECWZ%r (H PP & A

« WEZIJUABEE (HPABEORAD

o REREFE (=i A

typedef struct |
uintéd_t magic;
char s3id[USER_CONF_WIFI_SSID_MRX LENGTH]:
char psk[USER_CONF_WIFI_PSK_MRX LENGTH]:
uinté_t security mode;

} wifi config t;

typedef struct |

uintéd t magic: *#¢ The USER CONF MAGIC magic word signals
char product key[USER_CONF FRODUCT KEY LENaI[-l]
char device name [USER CONF DEVICE NaME LENGTH]:
char device secret[USER_CONF DEVICE SECRET LENGTH]:
char region id[USER CONF REGION ID LENGTH]:
} ict_config t;
typedef struct |
uintéd_ t magic; *##¢ The USER CONF MAGIC magic word signals t

uinté_t temprature_threshold;
lapp_config_t;

/ oy R,
fFF SCEACLC

vser configuration data which must survive reboot and firvmware update. */
typedef struct |

wifi config t wifi_config;
int_config_t iot_config;
app_config_t app_config;
user_config t;
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iot_flash_config.h
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- MCUH P INIERE2M, T R/MNMK Gibank)
» BUKRE32KE N P SH A X

. — - Wil 22 o o
H P S X0 BE e o link>3X A e %X 35

. NT=| M~
IUserconflg . /MEIEEJ ,fE: define symbol _ ICFEDIT regicon FIXED LOC start = 0x081F2000;

define region uninit_ fixed loc = mem: [from _ ICFEDIT region FIXED LOC start  size 3ZE];
0x081F8000

- iot_flash_config.c4 4= J5 A8 &4 i 7E X 45

gifdef _ICCRRM _ /* IAR */
__no init const user config_t 1UserConfig @ "UNINIT_FIKED 1.OC";
#elif defined ( _ CC AEM ) /* Keil / armcc #/

Demoftig[X

#elif defined ( _ GNUC__ ) AEENT Compiler */

4A3:1:%: | 0x03000000 gendif
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CubeMX

H 54
IAR
HIUE T
e e
TR
G

=

Lys

SensorZ i 1 32 BX

Workspace w 0 A

app_x-cube-memsl.c

custom_bus.c || hts221.c | hts221 reg.c

[ test] -

CubeMXHZ4Em ©

—E1 B Application
B EWARK
Lo & User

app_x-cube-memsl.c

custom bus.c
freertos.c

gpio.c

main.c

rg.c

st 3210_hal_msp.c

stm 321 doc_it.c

usar.c

[r—

R

hts221.c
¥ |
B STR3ZL e HAL Driver
B Middlewares
B Output

i P A R R BIX 5
, HImemsddiff & it

31
32
33
34 1
35
36
37
38
39
40
41
42
43
44
45
16
47
48
49
50
51
52
53 [
54
55
56
57 4
58
59
&0
61 |

#include <stdic.h>

oid ME MEMS InitI"imidi

/% USER CODE BEGIN 5V #/

/% USER CODE END S5V */

/* USER CODE BEGIN MEMS Library Init Prelreatment */

/* USER CODE END MEMS Library Init PreTreatment */

A% Initiglize the peripherals and the MEMS componsnts #/

/% USER CODE BEGIN 5V #/

/% USER CODE END S5V */

/* USER CODE BEGIN MEMS Library Init PostTreatment */
‘_.'i-
1
‘_."i-
* LM background task
=
void M MEMS Process (wvoid)

/* USER CODE BEGIN HEI'-E_Lihrary_Prc-cess =/

USER CODE END MEMS Library Init PostTreatment */

JS* USER CODE ENLD H.El'-IS_Lihrary_Pracess =/
}

— Custom_bus.c —

BSP_[2C1 _Init
BSP_[2C1_Delnit
BSP_12C1_IsReady
BSP_[2C1_WriteReg
BSP_12C1_ReadReg
BSP_12C1_WriteRegl6
BSP_12C1 ReadRegl6

C
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—
Waorkspace » 0 K | custom_mems_processor.c <
»
[STMSE-ﬁIiyunIDT-Linkkit ] -[,J%)EH
. 1 #include "main.h"
Files & . . . " —
2 finclude “"custom bus.h |custnm Mems_processor.c |a ¥-cube-memsl.c |
B @ STM32-AliyunloT-Linkkit- S... v 3 #include "custom errno.h” _mems_p | app_ x
— B Application 4  #include "hts221.h"
—l B A 5  #include "msg.h" 33 é] woid ME MEMS Inltrimldi
[ #include "cmsis_oa.h” 34
—[ CUbeMX 5 Z:jJ /_:Em 7 extern DeviceStatusIypeDef devic 35 * USER CODE BESIN 5V #/
£ . User 8 #define TEMPERATURE ATARM DEFAULT 36 ,f* UZER CODE END 5V #/
A app_x-cube-rmemsi.c 9 #define TEMPERATURE AT.ZRM DELTA 37 ) )
7_1_{ custam_bus.c 10 extern osThreadId ALIIOTEITHandle 38 /% USER CODE BEGIN MEMS Library Init PreTreatment +/
%;‘Z\jjld“jjﬂafl: CUsiom mems L =
12 extern caSemaphoreld PublishAlarm 40 /* USER CODE END MEMS Library Init PreTreatment */
. 13 extern ocsSemaphoreld Recoverflarm 41
al EE/JI/V‘—F —# ] gpio.c E . )
. 14 42 F* Initiaglize the peripherals and the MEMS components */
main.c L] 1= 13
moft_example.c 16 HIS221_Object_t hts221_obj_0;] 14 /+ USER CODE BEGIN SV +/
mg.c 17 wvold Temp Sensor Handler (wvoid); 45 /* USER CODE END S5V #/
5tm32|4ﬂ—hal—m5p-c 18  woid Hum Senscr Handler [void); 48
strn3clbo_it.c 19  static void SetTemperatureValue (f]| 47 /* USER CODE BEGIN MEMS Library Init PostTreatment =/
usart.c 20 static void SetHumValue (uintd t v 47 Sensor Init();
RO 21 void SetTempratureThreshold (uint 49 /* USER CODE END MEMS Library Init PostTreatment */
—1 B Drrivers 2z float GetTemperatureValue (void); 50 -}
—= B EsSFE 23 uinté_t GetHumValue (void); 51 »#*
0 B Components 24  woid SetTemperatureitatus (Tempera 52 # LM background task
hts221.c [ ] 25 Temperature_3tatusTypeDef GetTem 533 =/
hts221_reg.c 26 uintd_t GetTempratureThreshold (vo 54 | woid ME MEMS Proceas (void)
T 27 55 o] N _
L@ =8 oThA29 A AL D 28 int32_t 3ensor_ Init (void) 56 /* USER CODE BEGIN MEMS Library Process */
29 i a7 Temp Sensor Handler():
= JEAR AR 1) 3K 5] - Sensor.
/mlﬂk 5N %§ Zﬂ:z 30 HT5221 I0 © in_ctx; 58 Hum Senscr Handler();
‘ 31 HT3221 Capabilities_t cap; 55 updateleviceTemperatureStatus () 7
'I EE[ memsjﬂ?/fq:il:/l:/f 32 uintd t id; 60 ;* USER CODE FEND MFMS Tibrsry Process */
life.augmented 33 int3Z_t ret = B3 61 8 |




® MX_ MEMS Init ()
® MX MEMS Process() |+

® Sensor_Init ()
® Temp_ Sensor_ Handler ()

® Hum_Sensor Handler ()

TE ML AR AR LR B S R AR

custom_bus.c

® BSP_[2C1_Init ()
® BSP_12C1_ WriteReg ()
® BSP _12C2 xxx ()

CIms

J
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® updateDeviceTemperatureStatus ()

SensorZi i 1132 HY

app_x-cube-memsl.c

custom_mems_processor.c

hts221.c

HTS221 Init ()
HTS221 ReadID ()
HTS221 HUM_ xxx ()
HTS221 TEMP_xxx ()

Sense Task

L 2

Sense Task Thread

1L

MX_ MEMS Process

R A R )

hts221 reg.c
® hts221 xxx ()
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Ali_loT _KIT
LED CTRL
Sensor CTRL

- SNNEIR S =
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PublishPropertiesLed
PublishAlarmValue
PublishAlarmLed
RecoverAlarmLed
ClearAlarmLed

CIms

nma
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Sensor CTRLAE
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(RecoverAIarm Led)
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|main.c xl

| main.c X |

main(] main(]
101 int main (void) 240 main {wvoid)
102 { { 241 [ {
103 A* USER CODE BEGIN 1 #/ 242 /% USER CODE BEGIN 1 =/
104 243
105 /* USER CODE END 1 *#/ 244 /* USER CODE END 1 #/
106 245
107 JF MCOU Configurablon--—-—-————————————————————- 248 AF MO Conflguratlonl-——————mmmm e £/
108 247
109 4% Reset of all peripherals, Initiglizes the 248 4% Reset of &1l peripherals, Initializes the Flash interface and the Systick. */
110 HAL Init(): 2458 HAL Init():
111 250
112 /% USER CODE BEGIN Init #/ 251 /% USER CODE BEGIN Init #/
113 252
114 /* USER CODE END Init */ 253 /% USER CODE END Init #/
115 254
118 /* Configure the system clock #/ 255 /* Configure the system clock */
117 Syst/Buelast config(): 256 SystemClock_Config():
118 257
119 /* USER CODE BEGIN SysInit #/ 258 /% USER CODE BEGIN SvsInit #/
120 255
121 /* [OSER CODE END SysInit #/ 260 /% USER CODE END SysInit #/
122 261
123 /* Initialize all configured peripherals #/ 282 /% Initialize &ll configured peripherals */
124 Mi GPIC Init{): 263 MX GEIO Init{):
125 MY LFUART] UART Init(): 264 ME LEFUART1 UART Init():
126 M USART3 UART Init(): 285 MX USART3 UART Init():
127 MK BNG Tnit(): 266 ME_RNG Init():
128 /* USER CODE BEGIN 2 */ a7 » /# USER CODE BEGIN 2 *#/
129 268
130 /* USER CODE END 2 */ 269
131 270 mag_info(™\n"):
132 /{- Call iﬂit fuﬂctioﬂ for £ rtas Ohjects fl 2?1 ]Ilﬂg_infﬂl{"**************************************************************************\n ,:
133 M FREERTOS Init(); 272 mag_info("*#** 5TM32 based AliloT Client Demo *#*x#hnl)
134 273 mag_info(m*** With TLS and FREERTOS ***\nf)
135 /% Start scheduler =/ 274 [] | msg_info ("¥*+ FW version %d.%d.%d - %3, %= *EENDT,
136 osKernelStart(); AT FW_VERSION MAJOR, FW VERSION MINOR, FW _VERSION PFATCH, @ DARTE , _ TIME );
13']! 2?6 mﬂg_infn,{“**************************************************************************\ln J-
138 /* We should never get here as control is nc 277 mag_info("™\n");
139 \ 278
140 /* Infinite loop */ N 279 M MEMS Init():
141 /* USER CODE BEGIN WHILE #*/ ] B3F_WIFI_Init():
142 while (1} 28NN,
143 H | 282 /* USER CODE END 2 */
144 /# USER CODE END WHILE #/ 283
145 284 A% Call init function for freertos objects (in freertos.c) */
144 /* USER CODE BEGIN 3 #/ 285 M FREERTOS Init():
147 1 286
148 /* USER CODE END 3 =/ 287 /* Start scheduler */
149 L} 288 caKernelStart () ;

292
293
294
295
2948
297
298
293
300
301

A% Infinite loop */
/% USER CODE BEGIN WHILE
while (1)
{
/% USER CODE END WHILE

##* USER CODE BEGIN 3 #*

}
#* USER CODE END 3 =/




<main.c> \
HAL Init Iﬁ ﬁﬁgﬁiﬁg X

SystemClock_Config
MX_GPIO_Init

MX_LPUARTL1 UART _Init
MX_USART3_UART _Init

MX_RNG _Init <main.c>
rl\]/|1§<g_T\I/|n|Ef(|3/l(S:|.r.1)it <freeRTOS.c> | AL ::%EEI_Tt i SAl\_\lnotKit_Thread
BSP_WIFI_Init BN B >> mqtt_client_example
MX_FREERTOS Init B T EA T HARE | LED_CTL:LED CTL_Thread
osKernelStart AL 3MESS 1......

: | Sense_Task : Sense_Task Thread
while (1); | >> MX_MEMS_Process
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