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RT-Thread W60X SDK /& Fii 2.1 11 ARREBANE

o FEERE

— B 32 iR AU Cortex-M3 AbH &%

— 4ERK 288KByte BE 10k os

— 4% 1MByte Flash

— R 2.4G SRS, W2 TEEE802.11 Myl

— £ PA/LNA/TR-Switch

— 4R 32.768KHz IR 4%

— A YR EE L

— SRR I s i g8, SCFF PRNG(Pseudo random Number Generator)/ SHA1/ MD5/
RC4/ DES/ 3DES/ AES/ CRC %2 F il 2t

— XHF 3.3V HEALR
— 4/ PS-Poll. U-APSD 1LU#E& 1
o RO
— 4E/ 1 /> SDIO2.0 Device %l #%, FHF SDIO1 fi7/4 fi7/SPT =Ff#fEmi; T 1ER & E
0~50MHz

— $EA 2 N UART #:0, ¥ RTS/CTS, k% uH 38Kbps~2Mbps

— SR 1 A SPL WA HIgE, TAER#E Rl 0~50MHz

— R 1A IPC IS, KR 100/400Kbps 3# %

— 4R GPIO 5 4%

— £ PWM ]88, 08 5 3 PWM #of sl 2 % PWM #A

— T 12S Pl Eg, SCFF 32KHz ) 192KHz 128 42 14 i hd

— ER 7816 B, CRF ISO-7816-3 T=0/1 £, ¥ EVM2000 #yE, HHess a5 1 IhRe
o M5 YRe

— W GB15629.11-2006. IEEES02.11 b/g/n/e/i/d/k/r/s/w

— I FF WAPI2.0

— X FF Wi-Fi WMM/WMM-PS/WPA/WPA2/WPS

— X ¥F Wi-Fi Direct

— % ¥F EDCA 5T R

— FF 20/40M 5 58 TAERE

— ¥ ¥ AMPDU. AMSDU

— X¥F IEEE802.11n MCS 0~7. MCS32 ¥)H E L Hd S0, AdE % 5 2] 150Mbps

— Y STA/AP/AP+STA Bhfé

— R TiRe

2.1.2 W601 IoT Board +43

W601 ToT Board T ZEZHIFEUI T K R:
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W250128 1.3+ TFTLCD
SPI FLASH 240%240 BFE

TR EEED

ATK HCIDULE

-- -
 RTREIR[RIRIA] Ei 2 BIRF 3
o z

3.3V BB AT

i | OEE
Weot EH = o ' _ S SV IR
- 3 j - ] y MicroUSB
Ny e D
“ -... R Sg= - | ‘ | ] -‘ ' USE & O/&EO0

b W qa[l n

= Ty - Mlnsude »
RENERE & = RT-Thread
L < - p‘r m .

“., € .;3.. Lol =) T
l’lI - U : gu \\/

T4 L4t
REk ) Bk

CH340
TSE #% TTL

Fii
ta

RGE T 3ERE

AR

2.2: W601 IoT Board

MEHATELE i, W601 ToT Board B+ 5, GIHIRIEEILELS . HILKNAEKES LCD SF4hik,
ARH T AW 5 S URIBR T R A

TERB R AL

o NITREER. TP RMRAT RIS, LB, (A, TR A2 O AR R
o BOERE. AT RKESR, DIY BEXE M.

o RS PRI micro USB ZiBI I SCELME R, H B S ThaE. JF HARE WiFi K&, 75
(EELNEEN

2.2 HARWRAIRIRA

Xof HEAS B BV IR, b IS A FR G AR TR A28

2.2.1 TF F¥EO

KSR KRR E M — AN TF RE:0 (TF_CARD), R SPI 7 WK, A 74 TF R#0, &t
A DA A2 KRB A 7R R
2.2.2 W601

W601 & —Z e 20, 2L mEM 802.11n (1T1IR) I SOC &1 i% SOC & 8 At
AR BTG RE Transceiver, CMOS PA T3S, By ko HL#5 / 80415 4], SDIO. SPI. UART.
GPIO %8R II#E WLAN & A .

.'r"\
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2.2.3 WIFI X%

EXRFFRRIRE LI — WIFT R4 (ANT), W LAEEAEN WIFI R4 H.

2.2.4 AHTI10 B EERLEE

XA KRR B A — MR AR RS (UD), B TR RIS A A RS RKTheE, AT
BRI, 200 A TIC 3@ R
2.2.5 AP3216 JIME(EEE

XA T KRR AR — A e =& — g (US), B UIMEN: IR efeas. UriE s (F210) f&E
RN AME R ES . B ZAE RS, P AR T DUR SN A e 2R ARk, BRI 4E, M ] PLSZE AL
FHLR EBhE iz,

2.2.6 BIREBE

KT R ES E: (BEEP), AT ASCHLfa] SRR /IR %, LEJF AT LU o

2.2.7 4IHMNKETSL
KRR AN RS L (IRD), v PASEEILC AN RS ThEE, XA RSk, FATa] LIAEHLZT 4
PRSI ThEE

2.2.8 £IHMEYSL

X R AMERCEL (IR2), W RASEBELZL bR TheE, @it Mk, mr DARICHT T & LI &%
FEBEEIRAIMES, KEXEEALLE O GRELAMARS . 244K, SN A Y, ZBktn] LUk
FERAR -

Bo& © —ANNIRILLANEE RS, APOLINZE AP 4% 25 I T«

B 2.3: 4 4fEFHE

2.2.9 RGB T

REIF R E R — RGBT, #id R (40). G (4 A B () =MEier 43R A1T0 DL &
PR A B o

orm—
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RT-Thread W60X SDK JF & T/ 2.2 11 FARREIRIEA

2.2.10 Bk

XARFFRBRE I E 4% % (RESET), TR R ERFE .

2.2.11 CH340 USB % TTL

B USB O fr, &R 1 UARTO. AT Lldd BhiE 58 7 51 BT

2.2.12 3 Mg

XEFFRRREN 3 N fitedE (KEY0. KEY1 Ml WK_UP), UL T AN EREAN. H
WK UP £&EHFAR%, 1M KEY0. KEY1 2K H-FE L.

2.2.13 HLRIETRAT

XRETF R — B A LED 4T (PWR), HATHEpmEIVIRE . FBIEFE g GadR_Er
HYRTTOcEHD, &M 2=, BAE, BidiXA LED, v PLAIKIT &R E EEAE .
2.2.14 SWD Q0

i8] J-Link TEUERIR, WTBUHTRR FRSHR.

2.2.15 USB &0/&00

B CH340 O, BRBZEEZE, @iz UsSB Nt HE.

2.2.16 5V HEFHMIA /4L

KRR RN —4 5V BEMm A L HET (2%¥3) (VOUTL), %A T4 4L 5V 1A,
AT LU T M AN EE 5V 1 BIEAHR T (it
2.2.17 3.3V BHREN /T

XSEFFRMR B —2H 3.3V LI N HHEE (2%3) (VOUT2), H T4/t 3.3V [,
a] LLHF WA EE 3.3V FIHIRAR T (BOKHEIRARERIE 500mA).
2.2.18 HEFx

XA KRR A BT R (KD o AR TEABAFRIRPME, R wr, R T &R ER
e, BIEIERIT (PWR) £FEE T RFERES =K,
2.2.19 3| 10 O

XM 10 51 A (J1, BIL5IH 20 4N 10 1, fERFAMEM .

.'r"\
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2.2.20 TFTLCD ERrFE

KR RARE ) — TFTLCD &5 (LCD TFT), E—4 1.3 ~F 240%240 # &0 £ 1 5on
Bf, FF 16 fIEEAER.

2.2.21 SPI FLASH

XRTF RSN H) SPI FLASH (& (U9), BI5H: W25Q128, A& 128Mbit, R 16M F71, Af
F T Al T AR 8, W 2 KA BB 2K .
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Paray =

5 3=
=

EF i EH KRR S, S KK CENIF R BIRA 1 BRI TR, 5 FRBATEAN
4 RT-Thread W60X SDK I AE % .

7] RT-Thread W60X SDK #Ife##& £ & 30 ANLL LRSI FIRE, JF HA —2 fRENE, 4T
HAAEFEEMPER, RIS SR —, BB B m R G R0 77 Ak, 7 (0] % 35 IR A RIZ P %
2o ERELGIRE S NS AR BN, AR . AMEHE TR SRR, AR
BT AR X I ) S AN, S B AR X R B G AR AT R R

B i) SDK A PLIE IS GitHub G %: https://github.com/RT-Thread/W601_IoT Board K3k
B, RS EZOEDRIMEZF 8 KR, KEAT L% G FE BE N SRR BT N 45

T IR B BRR 22 2, R T R

TERARASEA G U5 (R A FH 792

Wi{l {8 F§ RT-Thread ¥ 4% 3K HE 42

WA A RT-Thread 444347 Flash & F
el F =5 1 ToT #A B AT P BRI R F

R AR ERN I GIRE I SC DR B, nUASH R BRI R S8 S R I bRt . 8 i b X 2
S GORE, A ARG A% A6 P SE A5 0o BT


https://github.com/RT-Thread/W601_IoT_Board

Pavayl =

% 4=

LED [NIR5IFE

4.1 EHN
REIFEVESN SDK HIZE— MBI, R ERAIEIRE, SMUTERF A 5 — N2 Hello World —
PRI o

T EEI R E N RGB-LED F 4L LED AS[a] W A4k .

4.2 TEHIEA

- AA |
VOC_3V3 {1 H |+ GND
510R ||
g PWR
7
R RIO  [EpR
1K
.l?‘.l?' R] -
( 3 3
VO '*-_31,..r3= ' — LED G
1K
A
B H RI6  1epB
1K
RGB

4.1: LED HEEJRHE



RT-Thread W60X SDK JT & T/t 4.3 15 AU

‘E'E—'[‘;'F; 2l T{; PA12I2S S RLAUARTZ RTS/SIM_CLE/SPI(

TS 7—{PA13/UARTO_RTSA2S_M_RL/LCD_SEG6

'EB 55— PAI4/UARTO_CTSA2S_S_SDA/LCD_SEGT
= {PA15/12C_DAT/2S S SCL/LCD SEGS

4.2: LED Hi24 7 P&

AR, RBG-LED J&T3tfH LED , BI#GERSE FHLRY 30,31,32 S5, e LED X5
30 T 5. B LS H AR SFEP AT 5SS LED , f s PS8 K LED.

LED ETF A B AL E AT BT -

'LHhH_ﬁrI!f!!!!!'-

,r-...\ [nsudn |_
“RT-Thread

KEY LR

4.3: LED v &

4.3 BHAH

AT B IR A HS AL T /examples/01 basic_led blink/applications/main.c . BHHRE X T —1%E
LED _PIN , 5 LED 245 30 S AR M.

/* using RED LED in RGB */
#tdefine LED_PIN (30)

RT-Thread RT-Thread W60X SDK F 4% F#} 10
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£ main BRECH, %5 NG E DA, JRE R while JE3 A, FIIME (500 28 JF< LED,
Al — 22 H USSR

int main(void)

{

unsigned int count = 1;

/* BE LED 5l B OA AR +/

rt_pin_mode(LED_PIN, PIN_MODE_OUTPUT);

while (count > 0)

{
/* LED JT 5% */
rt_pin_write(LED_PIN, PIN_LOW);
LOG_D("led on, count: %d", count);
rt_thread _mdelay(500);
/* LED ] K */
rt_pin_write(LED_PIN, PIN_HIGH);
LOG_D("led off");
rt_thread_mdelay(500);
count++;

}

return 0;

}
N=— ) —
4.4 11T

4.4.1 #WiF¥ & TF

o MDK: Wil project.uvprojx 3T MDK5 TA%, ATk

G SRS, R F N R E TR

4.4.2 BITHR

P NS A E S TR AR, WERTT AR RBG-LED FISEhraiiR. E#E1T)5, 40t LED 2 A Hitk
AR, W~ s

RT-Thread RT-Thread W60X SDK F 4% F#} 11
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4.4: RGB 44T =i

BT AT LEE PC S8 FH 20 T RIT PP KA varte B, #WHE 115200-8-1-N « JF R IKIBAT
&5 BRI AT ST H Ok .

[D/main] led on, count: 1
[D/main] led off

[D/main] led on, count: 2
[D/main] led off

[D/main] led on, count: 3
[D/main] led off

[D/main] led on, count: 4
[D/main] led off

[D/main] led on, count: 5
[D/main] led off

[D/main] led on, count: 6
[D/main] led off

[D/main] led on, count: 7
[D/main] led off

[D/main] led on, count: 8
[D/main] led off

[D/main] led on, count: 9
[D/main] led off

[D/main] led on, count: 10

4.5 FEZEIN

IR BEE LED_PIN %55€ X, W[LLB% /drivers/pin_map.c XAF, %300 LA 52 SCH LG
51 B4 5 o

RT-Thread RT-Thread W60X SDK F 4% F#} 12
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<t
«Jl
H
W
ok

4.6 S|E&*E

o (A GPIO ##&MAZIL) : docs/AN0002-RT-Thread-i#H GPIO #& M H % pdf
o (RT-Thread w248/ ) : docs/RT-Thread 4mfefs g .pdf
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]
£

£ 5 =

IR DI

AL FEINRE AR E ) KEY0 #5#] RGB-LED H4.t LED 55K,

5.2 fEEiEER

ki 1].4 .y i B KEY UP
GND o [———REY UF [vee_avs
KEY  pum R3O 10K
GND 1| e VCC_3V3
KEVigm  ppv, R4 1K
T KEy) 4 1

& 5.1: KEY HEKE

I e

KEY ] EE] WM 1/SPI{M/5)_DI/I2S | M EXTCLE
KEYD 15 PAGT2C_SCLA2Y S RL/SDIO_ CMDVLCD SEGY
= : WM_XI2C DAT/LCD SEG10
PARI2S M SCL/PWM_3UARTO_TX/12C_SCL/LCD §

E‘EﬁEm}“M ig PAY/I2S_M_RL/PWM_Z/UARTD RX/SPI(M/S)-DO/LCT
el 3L [PAIVI2S S SDAPWM S/UART2. RX/SPI(M/S)-DI/LC

& 5.2: KEY HKE

W EEFTR, KEYO 5 UER R ML PAT (35) 518, HAMBE: 10k LRiHEH. KEYO #8434 K
HoF, PSS, KEYO 2 &R 146 8 s B s



Py

RT-Thread W60X SDK JT & T/t 5.3 KA1 A

=
St

= t ,..' i 'E:l_::ll
e o

W Inside |-
.. “RT-Thread [

KEY _LP [

5.3: KEY (v&

5.3 HR{FAH

AT BIYRARRS AL T /examples/@2_basic_key/applications/main.c . & X T % PIN_KEYe , KEY0 5
B 35 5 5] AR R

/* using KEYe */
#define PIN_KEY® (35)

1E main BT, TN T IRRSCERIEMW AT L, HE RGB 40 LED {4 KEY0 FPRESTERIT, %
B RCGB 2047 5l o b s, AR5 E PIN _KEYO 3IAM AR, &5 while fEFF @t
rt_pin_read(PIN_KEYO0) #/ir KEY0 FJHSPRES, FF4E 50ms FVHEHMEEE, Wi lh Ak KEYO0 A{KH
IR N8 ) MFTENHH “KEYO pressed!” FFHASAT 5, B NFERITEK

int main(void)

{

unsigned int count = 1;

/* WHE PIN_LED_R 5| B A fr i #58 */
rt_pin_mode(PIN_LED_R, PIN_MODE_OUTPUT);
/* W HE PIN_KEYe 3| M N N0 */
rt_pin_mode(PIN_KEY®, PIN_MODE_INPUT);

RT-Thread RT-Thread W60X SDK F 4% F#} 15
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while (count > @)

{
/* ErHU PIN_KEYO Bl IR AS */
if (rt_pin_read(PIN_KEY@) == PIN_LOW)
{
rt_thread_mdelay(590);
if (rt_pin_read(PIN_KEY@) == PIN_LOW)
{
LOG_D("KEY® pressed!");
rt_pin_write(PIN_LED_R, PIN_LOW);
}
}
else
{
rt_pin_write(PIN_LED_R, PIN_HIGH);
}
rt_thread_mdelay(10);
count++;
}
return 9;
}
N— =
5.4 BT

5.4.1 ¥ & T

e MDK: X ii project.uvprojx T MDK5 L8, #ATH%F.

G TR, REREAE N TR -

5.4.2 BITHR

% N EA R E R R, $%4E KEYO AT DU 3 R ik b RBG 4054 LED $8R4T e, M
KEYO 7] LU 222 FF & 1 RBG 40 LED $8RITHE K. #4E KEYO #4885 0T B .

RT-Thread RT-Thread W60X SDK F 4% F#} 16



RT-Thread W60X SDK JT & T/t 5.5 T ERFEM

S =5
—
el
iy

TF TLCD

a1 0L
* AT 7.9 L EN

.. RELC
ks
™ [

B 5.4: RGB 44T =it

B ] DLEE PC oA A 283 T B 3T I ITF AR varte S0, &% H 115200-8-1-N « AR HIiE4TH
S AE BRSOk .

[D/main] KEY® pressed!
[D/main] KEY® pressed!
[D/main] KEY® pressed!

5.5 JFEZEIN

WRAEZMN PIN._LED_R 53 PIN_KEY0 % & X, #JLAZ% /drivers/pin_map.c X, 1%
o B E SR R L AR S| 9 5 -

5.6 SIA&%E

o CHEA GPIO %4 M%) : docs/AN0002-RT-Thread-i#fH GPIO ¥4 B2 1d . pdf
o (RT-Thread ZwfE48M ) : docs/RT-Thread 4mfeEfe g .pdf
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Pavayl =

5 6 &=

RGB LED 32

AR EEE D RE 1R RGB-LED T J& # P AZ # i €1

6.2 fEHiEAA

e
=]

VCC_3V3—] N I|I~ GND

LFi
=
N B

IklE

LED R

il
"

LED G

VCC_3V3|

-

R16 LED B

B

RGB

w:
]

B 6.1: RGB ATHIK
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TN =Y _PA12/12S_S_RL/UART2 RTS
iEB 2 ;? PA13/UARTO RTS/12S M RI
TED B 3 PA14/UARTO_CTS/12S_S SD

PA15/12C_DAT/I2S_S_SCL/L

& 6.2: RGB ITHEE

w FEFr7R, RGB-LED J& T3LFH LED , BA#R% 755 A HLA 30, 31, 32 55| fiEs:, Hiaa
LED %I 30 55|, @ LED 5 31 S511, 20 LED XM 32 S 5|1, B HLGR K 5] B A%
HESP R AT A XS M LED 5 i e P I 2 K8 KGR ) LED

RGB-LED 7EH & #1462 B a0~ B Fis:

. b uA q
gl e g "‘
s, Inside m

o TEI'M:lrlLII"[i. Vg . 'Jl::[:-i b 12 RT-Thread ':U"

KEY _LP

DMHIHEYM
-ETE] §
AW IH

6.3: RGB /T &

6.3 EXHiLRA

RT YR ACAL A, T /examples/@03 basic_rgb_led/applications/main.c . 5E X T LA %

#define PIN_LED_R (30)
#define PIN_LED G (31)
#define PIN_LED_B (32)

'r"\
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£ main BECH, K =A5AECE v, HRE TR while 783, £ 500 2424k RGB
g, R0 EER, —IHh 8 Ak,

int main(void)

{
unsigned int count = 1;
unsigned int group_num = sizeof(_blink_tab)/sizeof(_blink_tab[0]);
unsigned int group_current;
/* WE RGB AT 5| AN R S </
rt_pin_mode(PIN_LED_ R, PIN_MODE_OUTPUT);
rt_pin_mode(PIN_LED_G, PIN_MODE_OUTPUT);
rt_pin_mode(PIN_LED_B, PIN_MODE OUTPUT);
while (count > @)
{
/* R HmS */
group_current = count % group_num;
/* il RGB 4T */
rt_pin_write(PIN_LED_R, _blink_tab[group_current][@]);
rt_pin_write(PIN_LED_G, _blink_tab[group_current][1]);
rt_pin_write(PIN_LED_B, _blink_tab[group_current][2]);
/* B LoG 5B */
LOG_D("group: %d | red led [%-3.3s] | green led [%-3.3s] | blue led [%-3.3s]
group_current,
_blink_tab[group_current][©®] == LED_ON ? "ON" "OFF",
_blink_tab[group_current][1] == LED_ON ? "ON" "OFF",
_blink_tab[group_current][2] == LED_ON ? "ON" "OFF");
/% HE B — B [A] o/
rt_thread_mdelay(500);
count++;
}
return 0;
}
N=— ) —
6.4 1=1T

6.4.1 Z®iF & TF

o« MDK: i project.uvprojx ¥JF MDK5 T8, $#47%1%.

G SRS, RRREE N R E TR

RT-Thread W60X SDK F % F#f
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6.4.2 BITHR

PN AR R T R, WS IT KA RBG-LED HJSEBRaR. IEW 24T/, RGB ARk,
4T TR -

6.4: RGB T HINME

SR ] AR PC i 28 3 TR AT R AR varte #51, BE 115200-8-1-N o JFAMRHIZ1TH
A5 BB AT S Y R

[D/main] group: red led [ON ]
red led [OFF]
red led [ON ]
red led [ON ]

| green led [ON ]
|

|

|

| red led [OFF]

|

|

|

green led [ON ]
green led [OFF]
green led [ON ]
green led [OFF]
green led [OFF]
green led [ON ]
green led [OFF]

blue led [ON ]
blue led [ON ]
blue led [ON ]
blue led [OFF]
blue led [ON ]
blue led [OFF]
blue led [OFF]
blue led [OFF]

[D/main] group:
[D/main] group:
[D/main] group:
[D/main] group:
[D/main] group: red led [ON ]
red led [OFF]

red led [OFF]

[D/main] group:

N ool h W N RO

[D/main] group:

6.5 EEEM

WRBEBSCRE X, WSS /drivers/pin_map.c SCHF, 1Z3CHFH AT E S ALK AR 51 S5 o

6.6 SIH&%E

o (i GPIO ¥ #&MNH%IL) : docs/AN0002-RT-Thread-if i GPIO %4 M FH2E1id. pdf
o (RT-Thread w248/ ) : docs/RT-Thread 4ufefs g .pdf
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\]
fii

WENS 2242 I 532

7.1 BN

AAGIFE DD RE 9 P F B S 2%, KEYO e v i it 7y 2z ] e ns 2 g )

7.2 fEHEER

PBI3/PWM_2/12S SCL/SDIO CMD}—=

Uiy rFEils

44

GPIO PB4

BEEP

: PB15H SPI CS/PWM 4!5[’[2!\-'1:’5; C5/125 8 Sﬂg 22
DRIAMT DI T DWAT T/ /e € BT —tl

FLASH CS

& 7.1: BEEP HiF4K

VOC 3V3
G
BEEPI
peep 1L 1K A
— [ 58050
15
10K
GND

& 7.2: BEEP HiF4K
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W F KRR, BEEP 5| IZERSR P PB15 (45) 51, W] DLE HH Sl i Py il igng 2sngny , gy
28 N F AR TT RAR BT B R B s

=P
d - 2]
W

- U
i

l'.lllllll

— Inside |™

_ -y
I(E‘l"_'LIF' | .
@Eﬁﬁa e
o RESET KEY 0 N
T = o @ .o

‘l.l -

7.3: BEEP 5 KEY v &

7.3 HHRAA

AT HIJEARRE AL T /examples/04 basic_beep/applications/main.c . & X T % PIN KEYe , KEY0
SR L 35 S5 AN, BEEP 55 5L 45 5 5] JIAHNT R .

#define PIN_KEY® (35)
#define PIN_BEEP (45)

£ main BREC, WEB AL KEY0 517 A, BB, & bWk 75 205 1 il
B, (EREH T, WE ST HL BEEP 5B A, IFBOA R AR, AR 854 F iR BA AL
TG EPRES .

int main(void)
{
/* WE KEYe Il N AN */
rt_pin_mode(PIN_KEY®, PIN_MODE_INPUT);
/* KEYO 5| [ 45 & w1y [o] i Bk 2 */
rt_pin_attach_irq(PIN_KEY®, PIN_IRQ MODE_RISING_FALLING, beep ctrl, RT_NULL);
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/* fERE W */

rt_pin_irq_enable(PIN_KEY®, PIN_IRQ_ENABLE);

/* B E BEEP 5| I~ fr H B */

rt_pin_mode (PIN_BEEP, PIN_MODE_OUTPUT);

/% RN G R Gy x/
rt_pin_write(PIN_BEEP, PIN_LOW);

return 9;

MRS, SPAT R R R, RS A . R WAk, @I KEYO 5] B E TR 2
YA R RIE N, SRR TR (RSP g 2y iy, FTEAHM.HI{E . KEYe pressed. beep on, 24
FAFF 4k CRiHSP) (RS 3 A TAE, $TEIMRI(E S beep off.

void beep_ctrl(void *args)

{
if(rt_pin_read(PIN_KEY@®) == PIN_LOW)
{
rt_pin_write(PIN_BEEP, PIN_HIGH);
LOG_D("KEY® pressed. beep on");
}
else
{
rt_pin_write(PIN_BEEP, PIN_LOW);
LOG_D("beep off");
}
}
N— ) —
7.4 BT

7.4.1 HRiF & T

e MDK: X project.uvprojx ¥JFF MDK5 L2, HATHPE.

G e a  REE AT EEIT R

7.4.2 BITHR

N AR R IT AR, A KEYO AT DAY BEnS S5 nn, FAJTH8E, den s Ang
B ] AR PC i 28 3 TR AT P AR varte §51, BE 115200-8-1-N o JFAMRATIZIT H

A5 D RIAT S o H K

[D/main] KEY® pressed. beep on
[D/main] beep off
[D/main] KEY@ pressed. beep on
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[D/main] beep off

7.5 FEEN

WA EZ N PIN. KEYO0 8% PIN BEEP %€ X, A[LLZ% /drivers/pin_map.c 3, &3
A E R L AR S MRS .

7.6 S|H&%E

o (M GPIO ¥R A%IC) : docs/AN0002-RT-Thread-i#H GPIO # &M % . pdf
o (RT-Thread ZwfE48™ ) : docs/RT-Thread 4ufeEfs g .pdf
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F 8 =

TIMEZHFZ

AIRE T Z T e I8 I AR B LD AN BN AL Mg 1% 205 5 DU RIE AR BRI LD AN A Sk BB 20 M

8.2 fE{iiAA

INFRARED RECEPTION INFRARED EMISSION

VCC_3V3

VOC 3V3

EMissiony RIS

R2 o
vee ik }ﬂHh-GND o S8050
(c,wn :

3
DATA L: RECEPTION
LFO03RGRLL-1 L
':IEIJ‘
8.1: ZI4NHEK
EMISSION 37 FANLLIS M
RECEPTION 35 |PAY2S ML
T S PALO/I2S_S_

8.2: L4 HMEK

w TR, sk 5 I RECEPTION #2585 L5 PA10 (38 5, PWM_ CH4), ZL4MKR S
EMISSION # 5. 5 #L5]1 jl PA9 (37 &),

LLAME IRERAETT R P AL B 0 R B :
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w
v
-
=
—
T
L
'

“RT-Thread

KEY_LIP

& 8.3: Z44MiE

8.3 EX{FijiAA

AN FEIRARIL A, T /examples/@5 basic_ir/applications/main.c W1, FEEIRFE: #EH NEC fEL
&%, WiEtk GPIO 511, SAJS1E while fEM i HesE . 4T ER 4 B B L0 /MR, 4 KEYO0 #2 R E¥#
OB — RN B B 2D AN B I 2D A R Sk R IR A

int main(void)

{
unsigned int count = 1;
rt_intle_t key;
struct infrared_decoder_data infrared_data;
/* L NEC Rt 2% */
ir_select_decoder("nec");
/* UE A g I e N */
rt_pin_mode(PIN_KEY@, PIN_MODE_INPUT);
/* B E RGB Gl B far th AR A x/
rt_pin_mode(PIN_LED_R, PIN_MODE OUTPUT);
rt_pin_mode(PIN_LED_B, PIN_MODE_OUTPUT);
-'r"\
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rt_pin_write(PIN_LED R, PIN_HIGH);
rt_pin_write(PIN_LED_B, PIN_HIGH);

while (count > @)
{
VAR ('S ki MY
key = key_scan();
if(key == PIN_KEY®Q)
{
/Y AR EER T, WIT R x/
rt_pin_write(PIN_LED B, PIN_LOW);
infrared_data.data.nec.repeat = 0;
/¥ Rk A AN B *+/
infrared_write("nec",&infrared_data);
rt_thread_mdelay(200);
LOG_I("SEND OK: addr:0x%02X key:0x%02X repeat:%d",
infrared_data.data.nec.addr, infrared_data.data.nec.key,
infrared_data.data.nec.repeat);

}
else if(infrared_read("nec",&infrared_data) == RT_EOK)

{
/* BB AN B, AT R */
rt_pin_write(PIN_LED R, PIN_LOW);
LOG_I("RECEIVE OK: addr:0x%02X key:0x%02X repeat:%d",
infrared_data.data.nec.addr, infrared_data.data.nec.key,
infrared_data.data.nec.repeat);

}
rt_thread_mdelay(10);

/* BEOREEST */
rt_pin_write(PIN_LED_B, PIN_HIGH);
/* R AIT */
rt_pin_write(PIN_LED_R, PIN_HIGH);
count++;

}

return 0;

AIRE RSP EAE T 20N AR A PR = R KL

/xR A </

rt_err_t ir_select_decoder(const char* name);

VAR S S AN L& Y

rt_err_t infrared_read(const char* decoder_name,struct infrared_decoder_data* data);
VARE: 1 VAN &R

rt_err_t infrared_write(const char* decoder_name, struct infrared_decoder_data* data

)s

—
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8.4.1 #®iF & T

« MDK: Xii project.uvproijx ¥TH MDK5 L2, $HATHwmPFE.

G SR, R REAE N R E TR

8.4.2 BITHMR

NG E R TR, WS RGB AT, F 7 o] DU F 2140 38 42 4% X6 HEAR 3R 20 AN ISk R 4L
IMEST . BN AME S HIEHE, RGB 2047 INER. 7%~ KEYO 8, FFAMCE 2@ 4040 R 93k R ik i
— IR LLANEE, RIBA AN EIER RGB AT =i,

BRI AT EATE PO S 28 3 T AT TR AR BRK) ST-Link & HEH R R 0, WEWRFRZE: 115200 , %
e 8, fFIEAz: 1N o JFRIRAIEAT H A5 B RIAT SE k.

\ |/

- RT - Thread Operating System

/ ]\ 4.0.1 build May 28 2019

2006 - 2019 Copyright by rt-thread team
msh >[I/main] RECEIVE OK: addr:0x00 key:0x18 repeat:0
[I/main] RECEIVE OK: addr:0x00 key:0x7A repeat:@
[I/main] RECEIVE OK: addr:0x00 key:0x7A repeat:
[I/main] RECEIVE OK: addr:0x00 key:0x10 repeat:
[I/main] RECEIVE OK: addr:0x00 key:0x10 repeat:
[I/main] RECEIVE OK: addr:0x00 key:0x38 repeat:
[I/main] RECEIVE OK: addr:0x00 key:0x38 repeat:
[I/main] RECEIVE OK: addr:0x00 key:0x5A repeat:
[I/main] RECEIVE OK: addr:0x00 key:0x5A repeat:
[I/main] SEND OK: addr:0x00 key:0x5A repeat:
[I/main] RECEIVE OK: addr:0x00 key:0x5A repeat:

®© ®O P ®O P ®© Bk O B

8.5 EEEIN

T 38KHZ BRI LLANE 145 5K K o

8.6 S|IH&%

o (A GPIO %M ALY : docs/AN0002-RT-Thread-i#H GPIO #4521 pdf
o (RT-Thread mfE48/ ) : docs/RT-Thread 4ifefa g .pdf
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Pavayl =

5 9 =

LCD ERHIFE

AHIFEFEEANE T WT7E LCD B 3w ME .

9.2 fEHiAR

TR —H 1.3 ~F, 332 A 240%240 1) LCD Sonbt, SRR-T99R. S B okshs
& ST7789, it 4-line SPI #2 A FrHLHATIE .. FoN R FELE LCD SHEIE M A B R, Lk,
PLAEE MISO 5.



RT-Thread W60X SDK JT & T/t 9.2 ¥ AR

VCC_3V3 p—{—3—{VCC_LCD
OR
GND 1
i—LEDI{
I] ICE: GND 4 E.NE%‘"
LCD RESET 5 E’ESET
LCD PW 10uF  SPI MISO 6 b
SPI MOSI 7 lons
SPI CLK -
9
DI RING 148 0|
LCD CS =
GND 12 |-
GN LCD IMOD 13 ﬁm
—_ ]4_.'“4:
— LCD IMI 15 [
GND 16 Inc
Lcp Mo R810K 17 {oND
|lxGND I8 |oap
RO NR
VCC_3V3 —  LCD_TFT
GND
. RI2 NR
LD MLy o BT (BRIALF4-SPT)
RI14 10K 3-SPT: IMO=1:IM1=0
VCOC_3V3 4=-5PT: IMO=0:1IM1=1
9.1: LCD JRFEK]
R, B HLEE DL E RSkES] LCD:
2R R 1EH
SPI_ MISO PB1 SPI #r & HE ik
SPI_MOSI PB2 SPI ¥ds4k
SPI CLK PB27 SPI W 5h&k
LCD_ PWR PBS8 el
LCD RESET PB3 LCD Efr
LCD_CS PB9 SPI Hikf(E5

LCD FEH &M A AL E a0 B AR :

—
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—
=
-
-
-
-
- |

KEY

. @ ESBRF" im'

f ALIEWNTS
HE':-‘.ET

9.2: LCD /&

9.3 HR{HILAH

ERBE R AR AL T /examples/06_driver lcd/applications/main.c Ho

7E main T, B OSBRI LCD APT s, B 2eHAT RIS R RTE, K LCD 43R
Hf. SRJE 228 RT-Thread ] LOGO, #EEREEENTIENES, TRt hAfG. RESER—%E
B, B35 16%16 152K, 2424 B F M 32432 (BRI AT H L FFF, — &M —A O,

int main(void)

{
/% Wi B */
lcd_clear(WHITE);

/* {7~ RT-Thread logo */
lcd_show_image(@, O, 240, 69, image_rttlogo);

/¥ WE TS A AET s */
lcd_set_color(WHITE, BLACK);

/* f£ LCD LB RFH/K */

lcd_show_string(10, 69, 16, "Hello, RT-Thread!");
lcd_show_string(10, 69+16, 24, "RT-Thread");
lcd_show_string(10, 69+16+24, 32, "RT-Thread");

'r"\
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/* {E LCD L imiZk */
lcd draw_line(@, 69+16+24+32, 240, 69+16+24+32);

/* fE LCD b — A~ [A O [ */
lcd_draw_point (120, 194);
for (int i = @0; 1 < 46; 1 += 4)

{
lcd_draw_circle(120, 194, i);
}
return 0;
}
N— ) —
9.4 1B1T

9.4.1 #i¥ & T&
e MDK: XUii project.uvproijx I MDK5 L8, #AT%iEF.
HIETERG, REEE S BRI R
9.4.2 TITHR
Y N R )5 TR AR, MEETF R LCD MsEhaait. IE%ie47 )5, LCD &R RT-Thread

LOGO, TH&ER 3T KRN 16+ 24, 32 BRI T, XFFHAITHLZL, HEN N7 Z2—NHED
B W~ EFTR:
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aﬂ-‘h\
RT-Thread

ello, PT-Thread!

RT-Thread
RT-Thread

AT
S
=y
4”¥5?”W”
II"._I"I ‘h._ Q‘_::"Il-"ll -"II""I.I'I
O e

-,
e

e

9.3: demo XEE

9.5 JFEZEIN
IRBEMI AL 2407240, HINST B SR BN T 240, ARSI R RIS,
B BT X iR, @A, EREERT, 16 Bifs (RGB-565).
K BIRERRIN TS, AR,

9.6 S5|IH&=E

o (SPI B&NHZEIL) @ docs/AN0004-RT-Thread-SPT ¥ 4% M H2Eic.pdf
o (RT-Thread w248/ ) : docs/RT-Thread 4ufEfsrg.pdf

RT-Thread RT-Thread W60X SDK F 4% F#} 34



210 =
AHT10 BEE F =552

10.1 &Y

AHIFEFE D REZFH RT-Thread 1) AHT10 AL UL 84S aht1e BTl & 3 E (temperature)
5¥RE (humidity).

10.2 AHTI10 &N

AHT10 BAFEFRAE 73 FIR B 500 8 A6 K 3% aht1e BEATIRE, JF HARME T - X BRI 25 nT ik )
e, WIRR VRN T ZEATE, 5% AHT10 B H i) README.

10.3 fE{EikAR

aht1e M JEFE B0 R s
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R23 47K ..
22 2™ e spa
R24 47K .. . .
vee_3v3 e———SC
R25 4.7K
! T
22 5™ ne sa
U6 VCC 3V3
GND'IH LADR VDD
HC SDA 2 lopa NS —==27
' SC 104
IC SCLI3 oy conp L
AHT10 =
GND
10.1: JEIB R ERRPER 1
U3
— 23 pAO/BOOTMODE/UART2_R:
T 23 _PAI/UART2_TX/SIM_DATA
1C SCL2 25_pA2/UART2 RTS/SIM_CLK/

Bl 10.2: i MEEAEEASIER IR 2

0 EEFR, FAHLED IIC.SDA(PAL). TIC_ SCL1(PAO) Xf{&i&% aht1e Kikm4d. SRS .
P 5530 AR ISR AE TE R AR B AL B R B BT
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; = e - TRElR
(5= TEMPRHUMT g PRI e “RT-Thread

A TS

KEY _LIP

™

Y DMIHEYM
eI

% 10.3: JEMEELRERES T E

SAERES A R YEE DY 1.8y - 3.3v, WEIRESEENER. KELNTRIUR:

JiRe =E K5 <R VA
R -40 3| 85 +0.5 B
AR X 0 #| 100 +3 %

10.4 EEIRER

58 AR R R WA IS AL T /examples/07_driver temp_humi/applications/main.c H1, 7E
/examples/@7_driver_temp_humi/ports/sensors/sensor_port.c FHBHEA .

B GAE sensor_port.c HEATENK T B A E S5VHM. WE dev__name 4 i2¢clsoft , & H user data
NAZAL BB i% & ik AHT10 12C _ADDR, iZ#hhkE X AE aht10 BAEALK) sensor asair aht10.h H1.

#include "sensor_asair_ahtl10.h"
#define AHT1@_I2C_BUS "i2clsoft"

int rt_hw_ahtl1@ port(void)
{
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RT-Thread W60X SDK F & F-#it 10.4 5 B4R

}

struct rt_sensor_config cfg;

cfg.intf.dev_name AHT10_I2C_BUS;
cfg.intf.user_data = (void *)AHT10_I2C_ADDR;

rt_hw_ahtle_init("ahtle", &cfg);

return RT_EOK;

INIT_ENV_EXPORT(rt_hw_aht1@_port);

et main.c PIA RIS, HTAE rt_hw aht10 init() BRECTEM TP MERIR B, 200

temp_aht 5 humi_aht, FTUAEEL AR, BT RIEEEEE temp_aht , SREFT IR EAA IS 7%
P FHRIR AL AT humi_aht , SRJEFTTHB AR IRER UK B RERE 1s B0 1 YOl B2, L3I 20
WMo TEIXRILFEHEH T rt_device find() , rt_device open() , rt_device read() .

#define TEMP_DEV "temp_aht"
#define HUMI_DEV "humi_aht"

int main(void)

{

int count = ©;
rt_device_t temp_dev, humi_dev;

static struct rt_sensor_data temp_dev_data, humi_dev_data;

LOG_D("Temperature and Humidity Sensor Testing Start...");
rt_thread_mdelay(2000);

/* SRR T TR B AR KA */
temp_dev = rt_device_find(TEMP_DEV);
if(temp_dev == RT_NULL)

{
LOG_E("can not find TEMP device: %s", TEMP_DEV);
return RT_ERROR;
¥
else
{
if (rt_device_open(temp_dev, RT_DEVICE_FLAG_RDONLY) != RT_EOK)
{
LOG_E("open TEMP device failed!");
return RT_ERROR;
}
¥

[* FARIEAT TR AR AR </
humi_dev = rt_device_find(HUMI_DEV);
if(humi_dev == RT_NULL)
{
LOG_E("can not find HUMI device: %s", HUMI_DEV);
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return RT_ERROR;

}
else
{
if (rt_device_open(humi_dev, RT_DEVICE_FLAG_RDONLY) != RT_EOK)
{
LOG_E("open HUMI device failed!");
return RT_ERROR;
}
}

while (count++ < 20)

{
rt_device_read(temp_dev, 0, &temp_dev_data, 1);
LOG_D("temperature: %d.%d C", (int)(temp_dev_data.data.temp / 10), (int)(
temp_dev_data.data.temp % 10));
rt_device_read(humi_dev, 0, &humi_dev_data, 1);
LOG_D("humidity : %d.%d %%", (int)(humi_dev_data.data.humi / 10), (int)(
humi_dev_data.data.humi % 10));
rt_thread_mdelay(1000);
}

rt_device_close(temp_dev);
rt_device close(humi_dev);
LOG_D("Temperature and Humidity Sensor Testing Ended.");

return RT_EOK;

10.4.1 %miF & T

e MDK: X project.uvproijx ¥TH MDK5 L2, $HATHmPE.

G SR, R F N R ETT R

10.4.2 BITHR

ek SE A E, BT AT PAYE PC i fi H 2 T HAT R varte 2, BEE 115200-8-1-N . JF
RIS AT H 15 5 B AT S2 i % ke

\ |/

- RT - Thread Operating System

/ ]\ 4.0.1 build May 15 2019

2006 - 2019 Copyright by rt-thread team

[D/soft_i2c] software simulation i2clsoft init done, pin scl: 23, pin sda 24
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[I/sensor] rt_sensor init success

[I/sensor] rt_sensor init success

[D/main] Temperature and Humidity Sensor Testing Start...

msh >[D/main] temperature: 30.4 C

[D/main] humidity
[D/main] temperature:
[D/main] humidity
[D/main] temperature:
[D/main] humidity

: 54,

: 53.

. 53.

0 %
30.4 C
9 %
30.5 C
8 %

[D/main] Temperature and Humidity Sensor Testing Ended.

10.5 JFEEIN

HH] aht10-v2.0.0 JRASEAFL, A0 E4XH% T sensor HESL

10.6 5S|FE&%

o (RT-Thread ZwfE4Em ) : docs/RT-Thread 4ufefs g .pdf

o (I2C BN HZEIL) -

docs/AN0003-RT-Thread-12C #¢ 4 5 F2£1c

o (aht10 B/ 4H): https://github.com/RT-Thread-packages/aht10

RT-Thread
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®11E
AP3216C iZif 5aiE 35 fHliE

11.1 &7

A FE F B IhRE S F ] RT-Thread ) AP3216C #4052 BUAL I 2% ap3216c & LT IRN (ps,
proximity sensor) HGEEAE (als, ambient light sensor).

11.2 AP3216C B &Y

AP3216C HAF ML 7 A LI, (ps) SRR (als) fRIKES ap3216c FEATHEE, JHHARMET
AW R AT IE TR, R VRGN T RZ AR, 155 AP3216C 44 ) README.

11.3 fEHikAR

ap3216c A JE B A0 F B

ALS&PS SENSOR vee 3v3

VCC 3V3 Us R21
1 8 1IC SDA | B.7K
VDD  SDA
C13] CI61IC scug SCL NT g AP INT
GND LDR
uF 04 o H 2 | LEDA LEDC (5 ]
— vce 3v3 AP3216C

GND

11.1: AT SOt AR IR A 1 SR PR
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W EE AR, A HLED IIC.SDA(PAL). IIC_SCL2(PA2) Xtk /K#$ ap3216c Kikar4 . BLHUEE
%, AP_INT(PA3) Affif b 51 o

PRI I 5 ' R P A% TR A T AR (7 B A0 PP -

; :ln-.., In ||:ie
RT-Thread '..'..

@Eﬁﬁ? ..d
w.l \

11.2: ATk as i &

AR AR RIS STILL N ThRE:

o RRGRE: 4N ER
o RIRRR: SOFF 4 A

11.4 %XfHLRH

Bl BN 5 0 B o AR KBS ap3216c HIZRBIARAS AL T /examples/@8 driver als_ps/applications/
main.c 1, FEGFE:

AR IFIT I I 5 AT Skl U 4%
BEAR AT T IR A% SR e
- BRI B B EE A5 20 UK

- RPN B

B~ W o

ZN AT I

.'r"\
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int main(void)
{
int count = 0;
rt_device_t als_dev, ps_dev;
struct rt_sensor_data als_dev_data, ps_dev_data;

LOG_D("Als Ps Sensor Testing Start...");
/* B IEH RO iR KA */

als _dev = rt_device_find(ALS_DEV);
if (als_dev == RT_NULL)

{
LOG_E("can not find ALS device: %s", ALS_DEV);
return -RT_ERROR;
}
else
{
if (rt_device_open(als_dev, RT_DEVICE_FLAG_RDONLY) != RT_EOK)
{
LOG_E("open ALS device failed!");
return -RT_ERROR;
}
}

/* BARIE T OT AR KA/
ps_dev = rt_device_find(PS_DEV);
if (ps_dev == RT_NULL)

{
LOG_E("can not find PS device: %s", PS_DEV);
return -RT_ERROR;
¥
else
{
if (rt_device_open(ps_dev, RT_DEVICE_FLAG_RDONLY) != RT_EOK)
{
LOG_E("open PS device failed!");
return -RT_ERROR;
}
¥

/% JF R AR KA Bl */
while (count++ < 20)

{
rt_device_read(als_dev, 0, &als_dev_data, 1);
LOG_D("current brightness: %d.%d(lux).", (int)(als_dev_data.data.light / 10)
, (int)(als_dev_data.data.light % 10));

rt_device_read(ps_dev, 0, &ps_dev_data, 1);

—
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if (ps_dev_data.data.proximity == 0)

{
LOG_D("no object approaching.");
}
else
{
LOG D("current ps data : %d.", ps_dev_data.data.proximity);
}

rt_thread_mdelay(1000);

rt_device_close(als_dev);
rt_device_close(ps_dev);
LOG_D("Als Ps Sensor Testing Ended.");

return RT_EOK;

11.4.1 %wiF & T

« MDK: Xl project.uvproijx fTH MDK5 T8, $ATHPE.

G SRS, R E R B E TR

11.4.2 BITHR

pekseE, BRI BUE PC i 20 T BAT I T AR varte &1,
RIS AT HEAE S RIAT S k.

\ |/

- RT - Thread Operating System

/ 1\ 4.0.1 build May 31 2019

2006 - 2019 Copyright by rt-thread team
[D/soft_i2c] software simulation i2c2soft init done, pin scl: 25,
[I/sensor] rt_sensor init success
[I/sensor] rt_sensor init success

[D/main] Als Ps Sensor Testing Start...
[D/main] current brightness: 8.7(1lux).
[D/main] current ps data 1 14.
msh >[D/main] current brightness: 8.7(lux).
[D/main] current ps data 1 14,

[D/main] current brightness: 8.7(lux).
[D/main] current ps data ¢ 13.

[D/main] current brightness: 8.7(1lux).
[D/main] current ps data : 14.

[D/main] current brightness: 8.7(lux).

RT-Thread RT-Thread W60X SDK F 4% F#}
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[D/main] current
[D/main] current
[D/main] current
[D/main] current

[D/main] current

ps data : 17.
brightness: 8.7(lux).
ps data : 16.
brightness: 8.7(lux).
ps data : 16.

[D/main] Als Ps Sensor Testing Ended.

11.5 JFEZEIN

11.5 5 FEHI

fH ap3216¢-v2.0.0 MUABAFE, B DS T sensor HESE,

11.6 5|HE&%

o (RT-Thread ZmfE48/ ) : docs/RT-Thread 4ifEfa . pdf
o (12C WAMAZEIL) : docs/AN0003-RT-Thread-12C % M 2L
o (ap3216¢c HAHHANY): https://github.com/RT-Thread-packages/ap3216¢c

RT-Thread

RT-Thread W60X SDK F % F#f
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£ 12F

TF FXHZR%Hi=

12.1 &7

AR KA £ TF RAEH K TF RIS RGN &, R ifTE TF R BB R
gt (L), FFEEBOUERSEE] rt-thread #(FRSTH .

S RGN )G, TR W i A S R SR B D e H SRS BEAT A

12.2 f@E{ikRR

RUGRBI AT 28 ZEzE T SPT #:10, A A2 4 SPI0, JEEE T Ak

L
. 3 SPI_MOSI VCC_3V3
CMD 5
VDD M —SF CIK
CLK p——— :
vss |8 |C24
DATHDO ; SPL_MISO L [104
DATIARQ — el
TF_CARD
VOC 3V3
SD CS R27— 47K
SPIL MOSI___ R 47K
SPI CLK__ R29—— 97K
SPI MISO _ R¥—— 47K

& 12.1: TF FEIE

TF R I-RAEETT AR A B a0 T B P
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fi N

oy Inside |%0)
“RT-Thread 'L"I

FET P

= kl_.t'l'f‘lil:l L

RESET KE'] PR

r—':-'r ﬁ -—l..rQ” | fll:ﬁ

12.2: TF R g

.DMHE¥M

12.3 HEIRAR

12.3.1 FEHIRIENRRLREA

B ARG VRS, T /examples/09 component fs_tf card/applications/main.c F. TERH
ARG R4 sde I SCIE RS fatfs XA R GRS EEFHBIR B X / Lo

int main(void)

{

#ifdef BSP_USING_TF_CARD
/¥ OTF R XH RS, S8 elm R HEHH XA RG RN elm-fat XIF R G/
if (dfs_mount("sde", "/", "elm", @, @) == 0)

{
LOG_I("Filesystem initialized!");
}
else
{
LOG_E("Failed to initialize filesystem!");
}
#endif /*BSP_USING_TF_CARD*/
return 9;
}
I
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12.3.2 GIERIZEZXEIRAR

FE LT PR R R A R B R B3 sde RFET tf _spi WA T QIR QUEHBIAKARLLE drivers/
drv_spi_tfcard.c 3. tf_spi WA R SPI0 228 LRI —A> SPI w4%, Kk & N tf_spi,
AR KR D) SD K. msd_init BREISTE tf_spi W& LHHATIRI, FEETIZEZBERN sdo
R, T RGN, AR N oR:

static int rt_hw_spil_tfcard(void)
{

retur-n de_init(”Sd@”, "t'F_Spi");

}

12.3.3 4wi¥ & T&

e MDK: X project.uvproijx ¥TH MDK5 L2, $HATHmPE.

G SRS, R F N R E TR

12.3.4 TITHR

1. 7E PC ¥f#i FH£3% T BFT T KRR ST-Link 24 WA L, %5 1152008 1 N &
2. [AFRERN TF F#EEGFAN TF k.

3. NEAEEEEITRE, WMREERHR "Failed to initialize filesystem!, XZHKN TF £
HRIR A B S R G

4. 2P, R H K RE fat #30, TTRLZES . 7E msh FAEH 4 mkfs -t elm sdo A
DAIFEH % sdo HRalE elm-fat REBPISCHE RS, HIX TF RHUTHE L. JEE: mkfs ELBTHE
BHEIE, HEERE,

5. MU T S E R IR, FTLLEBHRIR "Filesystem initialized!", FHASCIFRGHEL
Die ATEME B RN

\ |/

- RT - Thread Operating System

/ 1\ 4.0.1 build May 22 2019

2006 - 2019 Copyright by rt-thread team
[I/main] Filesystem initialized!

msh />

12.3.5 EHIERT

12.3.6 1s: EEYEHEER

.'r"\
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msh />1s

Directory /:

12.3.7 mkdir: B3R

msh />mkdir rt-thread

msh />1s

Directory /:

rt-thread <DIR>

H O

H*H O H

12.3 5 B

M 1s a2 EEXMHFRAGHXER
HUEN O

FAERHB X /

A& rt-thread {4 3£
BEHXGEREWT

12.3.8 echo: HMANFFRMEEEENMLAVE

msh />echo "hello rt-thread!!!"
hello rt-thread!!!

# 8 75 R B b o e

msh />echo "hello rt-thread!!!" hello.txt # ¥ 75 H i H 3 hello.txt
msh />1s

Directory /:

rt-thread <DIR>

hello.txt 18

msh />

12.3.9 cat: EFEXHARA

msh />cat hello.txt
hello rt-thread!!!

12.3.10 rm: MBS RS

msh />1s

Directory /:

rt-thread <DIR>
hello.txt 18
msh />rm rt-thread

msh />1s

Directory /:

hello.txt 18
msh />rm hello.txt

msh />1s

Directory /:

msh />

% hello.txt XKW & I 4 H

HEZLH HRXELE

M B rt-thread 1+ 3%

M B hello.txt 314

B2 XM RGN USE U RGN ERL) -

RT-Thread
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RT-Thread W60X SDK JT & T/t 12.4 T EEFEI
==
12.4 EEEDN

B ARG EHIN TF RSN Fat SUERSE S SEERKRIE.

12.5 5|HE&%

o (LRGN FHZEIL) @ docs/AN0012-RT-Thread- X AF R 408 F 2 . pdf
o (SPI #&MHLEIC) : docs/AN0004-RT-Thread-SPT ¥ # B f 2 ic.pdf
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Flash 7 XEIRHF=

ABIFEEF S Q@i RT-Thread $&4EH) FAL BAFEXS Flash #H77r XA B EAE. HIFEd, @i
FAL #0588 7 M8 220 XA TAE, 5880 74 Flash 3. 5. EAMER,  [FR 8 %0058 56 BT %
Flash 3Rz} FSEA D o

13.1 FAL &7

FAL (Flash Abstraction Layer) Flash #1452, /& RT-Thread H—/MMFHL, £XF Flash &FET Flash
B XBEATE R, ERH R, X EES— T Flash &y XEEMER APT, FFEA LT HRHE:

o CHFHATECEM Y XE, FAREKZA Flash B4

o PIXEF BEiEE. BRAEDEMTH, 7 XEEZ RE ),

o RRDAET, XHERIERSE k¥, wlisiT THRIES, L BEA —E 2K bootloader:

o G MIRERO. HIET XM RS OTA. NVM 4%t Flash A — @ KBAL1E, JK)Z Flash JRE0
GG

o EHFEET Finsh/MSH (il 4, AT LS Shell #2545 F-hEi 5 sUEEAE (3253 Flash 55X,
TG R F AT IR WS

A FE B EB R WFEH fal EE 2 A Flash %%, faFH 8T fal 5 X KEAE Flash %% . %41
FER G S OTA. easyflash 25 FEAUFEA

I AGIFERG S P23 S48 fal ADEE DL )
o fHiFH fal ¥ L/ Flash W%
. DIESXFE
o fHF fal #IESIX
13.2 HEHRAR
AR A FH B AR 5 Y A R

o UARTO(Tx: PA4; Rx: PA5)
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« J FLASH (1MBytes)
o Ji4h Nor Flash (16MBytes)

13.3  FXikAAR

fal GIFZH T /examples/1@_component_fal HE'F, HESCAFME U WRFR:

S P

applications/main.c app N (fal FIFEFER)

ports fal FHE

ports/fal/fal _cfg.h fal FLE SO (Flash W& AL E Mo X R E)

ports/fal/fal_flash_sfud_port.c  fal #{E /i 4k Nor Flash FIRSAE M OFF Flash 3825 8% LM 2
fal)

ports/fal/fal_flash_port.c fal #1E /P Flash RSO C Flash 3505 #2482 fal)

packages /fal fal B (fal JEADSLHD

packages/fal /inc/fal.h fal AT SR AL AR O

MR AT LA S, WREAE fal BT EIAT L E R TR, BT ports HX R .
AR 222 58 RO N A A AT

13.3.1 fal BCEiMAA

fal Ft B AFAE /examples/1@_component_fal/ports/fal_cfg.h MAFH, TEAHE Flash WA KB E .
Iy IXRIBLE

Flash & &AL E

fal {# ] Flash B EZHNREHE LA Flash &5 KBTI LB FHA Flash %4, W601 & H W
Flash #1F 407 SPI Flash (Nor Flash).

ABIFER Flash B F12 52 LUTH Fros:

extern const struct fal flash_dev nor_flasho;
extern struct fal flash dev w60x_onchip;

/* flash device table */
#define FAL_FLASH_DEV_TABLE \

{ \
&w60x_onchip, \
\

&nor_flashe,

o w60x_onchip /& W601 /i I} Flash % %%, & X {E /examples/10_component__ fal/ports/
fal_flash_ port.c 4+, £% Flash & & X iZAE T
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« nor_flash0 J& # # Nor FLASH #& 4%, & X /£ /examples/10_component_fal/ ports/
fal_flash_ sfud_ port.c 3Xff, £% Flash ®X&XIFITAPZE T

13.3.2 HXEREE

X RALTAE /examples/10_component fal/ports/fal_cfg.h SAFH, WTRATR:

/* partition table */

#define FAL PART TABLE

I \
{FAL_PART MAGIC WROD, "app", "w€0x_onchip”, 0, 959 * 1024, 0}, \
{FAL_PART MAGIC WROD, "easyflash", FAL NOR FLASH NAME, 0, 1024 * 1024, 0}, \
{FAL PART MAGIC WROD, "download", FAL NOR FLASH NAME, (1024) * 1024, 1024 * 1024, 0}, \
{FAL_PART MAGIC WROD, "font", FAL NOR_FLASH NAME, (1024 + 1024) * 1024, 7 * 1024 * 1024, 0}, \
{FAL PART MAGIC WROD, "filesystem", FAL NOR_FLASH NAME, (1024 + 1024 + 7 * 1024) * 1024, 7 * 1024 * 1024, 0}, \

3
‘#endif /* _FAL CFG H_ */

13.1: XK

X B A —N% % 3L FAL_PART_HAS_TABLE_CFG, WIHE X, MRS HEFHEH fal_cfg.h XA E X
Hr X 3.

R fal_cfg.h U E LI X R, AIXFE—HEN:
o WG bootloader MIANSE X FAL_PART HAS_TABLE CFG %, TMi{#F] bootloader F1& X 143X %
o HIRAFF bootloader NIFEZE M F %€ X FAL_PART_HAS TABLE_CFG %, MIMEM fal_cfg.h XM
7E SR X%
fal_cfg.h XA E L X R A M struct fal_partition Z5tAREA .
fal_partition Z5HIRSE LUNT FR:

struct fal_partition

{
uint32_t magic_word;
/* FLASH 7) X % FR */
char name[FAL_DEV_NAME_MAX];
/* FLASH 7y X PTAE ) FLASH &% %4 WK */
char flash_name[FAL_DEV_NAME_MAX];
/* FLASH %) X £ FLASH ¥ % (1)l £ bl */
long offset;
size_t len;
uint8_t reserved;
s
fal_partition ZEHARR 5 614040 FR
2K Wi B
magic_ word R, RGMEH, HA LR
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AR B

name X AT, FK 23 A ASCIL 75F

flash_name 5y X PR K Flash W45, &K 23 4> ASCIL F£f
offset Sy X FE GG HLEEAR X Flash & dh bt 10 s &

len GrIXRAN, L

reserved TR B I

13.3.3 Flash & &Xt1EiAA

fal & Flash #i% )2, ZE#AF Flash W& WREN Flash M. 5. BEOX S fal fIREF. 7 fal
W, ] struct fal_flash_dev Z5ARil iM% Flash W& KIERIER .
fal_flash_dev g4 E LR FioR:

struct fal_flash_dev

{
char name[FAL_DEV_NAME_MAX];
/* FLASH ¥ £ [ 46 b bk */
uint32_t addr;
size_t len;
/* FLASH ¢4 /D BRI B R A */
size_t blk_size;
struct
{
int (*init)(void);
int (*read)(long offset, uint8_t *buf, size_t size);
int (*write)(long offset, const uint8_t *buf, size_t size);
int (*erase)(long offset, size_t size);
} ops;
s

fal_flash_dev S5t 01 faI 2/ 4R 40T s :

J AR YL

name Flash %45, K 23 4~ ASCII F4F

addr Flash % figaattiht (F A Flash 7 0x08000000, J14h Flash 4 0x00)
len Flash W&AE, BT

blk_ size Flash W& H/MERRITIIRAN, By

ops.init Flash & KWWK S, <7 fal_init B

ops.read Flash T #5132 B4 1
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J AR VL

ops.write Flash % &5 5 N80
ops.erase Flash ¥ 2% H0i # k4% 1

FE ™A Flash %}3Ei# 00

A W Flash #3241 & X /examples/10__component_ fal/ports/fal_flash__port.c -+,
LR

struct fal_flash_dev w60x_onchip = {"w60x_onchip", @, @, 0, {init, read, write,
erasel};

Flash W4 FEN weex_onchip, {#/ init. read. write. erase ¥z b flash WXS#ATHIIRL S
AR,

F 4N Nor Flash X148

Ji 4 Nor Flash 144554 € X {E /examples/10__component__fal/ports/fal_flash_ sfud__port.c
XtEH, T RT-Thread W& ) SFUD #E32.

SFUD J& — X JF VR 1 8 4T SPI Flash i FHIRZ)FE, o /M L4 K28 H1T Flash B 5, &
BT R R BE R B
Nor Flash #5261 Fis:

const struct fal_flash_dev nor_flashe = {

"norflash",

9,

(16 * 1824 * 1024),

4096,

{fal_sfud_init, read, write, erase}
};

Flash W& & # N norflash, WHBEN 16M, Hm/NERFEICN 4K, X B P read. writes erase
PO SFUD HEZEREz 0, o/ H P 3 TIKEh I & .

13.3.4 {IZfEF AR

fal GIFEACHILAL T /examples/10_component_fal/application/main.c XA . FIFEAEEE T —/NIX
MR fal_test, WIFFR:
static int fal_test(const char *partiton_name);

fal_test HREUIASECA Flash 7 X2, DIREEXHAN D KT BAE. . 5K, EiEk
X

TER, fal AEMEAHT, 2R fal_init REGEK fal DhRRALERIBIEEIL

DAFERR ], AR AT 7 10 B«
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1. BRENTX
/* HEBR Cpartition® 4 X by 4 EAHE */

ret = fal_partition_erase_all(partition);

ffF] fal_partition_erase_all API #Z[F% download 7 [X 5E#E#E Rk, #ERER/E download 43X A I EHE
44 0xFF.

2. REBIRIFIER TN

/% GRS HUCREAS  IX R B, IR X A AT R S </
for (i = @; i < partition->len;)

{
rt_memset(buf, 0x00, BUF_SIZE);
len = (partition->len - i) > BUF_SIZE ? BUF_SIZE : (partition->len - i);
/* M Flash BEHC len K B %#4E 2] buf L IX */
ret = fal_partition_read(partition, i, buf, len);
if (ret < 9)
{
LOG_E("Partition (%s) read failed!", partition->name);
ret = -1;
return ret;
}
for(j = @; j < len; j++)
{
/* BB N R E SN OxFF */
if (buf[j] != OxFF)
{
LOG_E("The erase operation did not really succeed!");
ret = -1;
return ret;
}
}
i += len;
}

S RO, PRI K MO, R AT R, FINTR TN OXFF, Ry
R B IE 3

3. BEMIEX

/* e HGABESTRX */
for (i = @; i < partition->len;)
{
/* HEEB AN KA oxeo */
rt_memset(buf, @x00, BUF_SIZE);
len = (partition->len - i) > BUF_SIZE ? BUF_SIZE : (partition->len - i);

/* BNEAE */
ret = fal_partition_write(partition, i, buf, len);
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if (ret < 9)

{
LOG_E("Partition (%s) write failed!", partition->name);
ret = -1;
return ret;
}
i += len;
}
LOG_I("Write (%s) partition finish! Write size %d(%dK).", partiton_name, i, i /
1024);

i E RS, PR S AEE exeo BIEEAIX .
4. RESHIERTIN

VAR N ==l s P el B ol ol
for (i = @; i < partition->len;)

{
/* EAEE WX, Bl exFF A */
rt_memset (buf, OxFF, BUF_SIZE);
len = (partition->len - i) > BUF_SIZE ? BUF_SIZE : (partition->len - 1i);
/* EHCEHE B buf b IX */
ret = fal_partition_read(partition, i, buf, len);
if (ret < @)
{
LOG_E("Partition (%s) read failed!", partition->name);
ret = -1;
return ret;
}
for(j = 0; j < len; j++)
{
/¥ BB E R RS AL T 3 TS NN EYE oxee */
if (buf[j] != 0x00)
{
LOG_E("The write operation did not really succeed!");
ret = -1;
return ret;
}
}
i += len;
}

TR BT RARHD, TR SECEA S X P E S, R B A TR, IR NP IR 3 5 NI
0x00, 56 IE It B S H#E IEH

13.4 BT
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13.4.1 %wiF & T

e MDK: XUii project.uvproijx 7 MDK5 L8, AT

G ESE NG, R T AT R

.

13.4.2 BITHR

\ |/

- RT - Thread Operating System

/ |\ 4.0.1 build May 28 2019

2006 - 2019 Copyright by rt-thread team

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.

[SFUD] w25q128 flash device is initialize success.

[D/FAL] (fal_flash_init:61) Flash device | w60x_onchip | addr: @
x08000000 | len: ©x00100000 | blk _size: ©x00001000 |initialized finish.
[D/FAL] (fal_flash_init:61) Flash device | norflash | addr: @

Xx00000000 | len: 9x01000000 | blk_size: 0x00001000 |initialized finish.
[D/FAL] (fal_partition_init:176) Find the partition table on 'w60x_onchip' offset

@0x0000f0cC8.
[I/FAL] ==================== FAL partition table ====================
[I/FAL] | name | flash_dev | offset | length |
227N
[I/FAL] | easyflash | norflash | 9x00000000 | 9x00100000 |
[I/FAL] | app | weex_onchip | 0x00010100 | @x00Led800 |
[I/FAL] | download | norflash | ©x00100000 | ©x00100000 |
[I/FAL] | font | norflash | ©x00200000 | 0x00700000 |
[I/FAL] | filesystem | norflash | ©x00900000 | ©x00700000 |
[I/FAL] =============================================================

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[I/main] Flash device : norflash Flash size : 16384K Partition : easyflash
Partition size: 1024K

msh />[I/main] Erase (easyflash) partition finish!

[I/main] Write (easyflash) partition finish! Write size 1048576(1024K).

[I/main] Fal partition (easyflash) test success!

[I/main] Flash device : norflash Flash size : 16384K Partition : download
Partition size: 1024K

[I/main] Erase (download) partition finish!

[I/main] Write (download) partition finish! Write size 1048576(1024K).

[I/main] Fal partition (download) test success!

13.5 FinSH &%

NT ITER T IAF fal THEE 2B IER, LU Flash BT B TIE, X ERE 2SS, RT-Thread
A fal #e4t T —ENKm 4.

fal WAy 200~ s
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msh >fal

Usage:

fal probe [dev_name|part_name] - probe flash device or partition by given name
fal read addr size - read 'size' bytes starting at 'addr'

fal write addr datal ... dataN - write some bytes 'data' starting at 'addr'
fal erase addr size - erase 'size' bytes starting at ‘'addr’

fal bench <blk_size> - benchmark test with per block size

{fiH fal probe [dev_name|part_name] T2 ¥RIMHEE M Flash & E#H Flash 77X
PRI EIFE E 1 Flash W& XE, SSrHLEEEER, WHFR:

msh />fal probe norflash

Probed a flash device | norflash | addr: @ | len: 16777216 |.

msh />fal probe download

Probed a flash partition | download | flash_dev: norflash | offset: 1048576 |
len: 1048576 |.

msh />

BB A

IR R SR 1 X, HORER S download 42X, SRJEMH fal erase MrAEER, WIRAT
N

msh />fal probe download

Probed a flash partition | download | flash_dev: norflash | offset: 1048576 |
len: 1048576 |.

msh />fal erase © 4096

Erase data success. Start from O0x00000000, size is 4096.

msh />

Horfr, AR A A0, addr AR Flash 47 X R HbIE, size AL Z A XIME, LTS
NEE . SO 5 .

BHNHE

TESEBERRIRAE S, A RRTE R XIS N, %N fal write , JEMIIRE N MESAIEIE,
LA (a5 N MEEE SRR S MSH a2 47 IBCED .

TE 7N ML oxoooo000s AT BT UGS ANEAE 1 2 3 4 5 6 7, 3L 7 ANEUR, WTFFR:

msh />fal write 8 1 2 3 456 7

Write data success. Start from Ox00000008, size is 7.
Write data: 1 2 3456 7

msh />

PG e
JeHN fal read , Jo IERAG A S HUEOE (R A M i DA SR B2 o TR AN O Ml FF A6 64 7 19 5040,
GRS YNOE - €/ TR TN NIV
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msh />fal read 0 64

Read data success. Start from Ox00000000, size is 64. The data is:

Offset (h) @0 01 02 ©3 04 05 06 07 08 09 OA OB OC OD OE OF

[o0000000] FF FF FF FF FF FF FF FF ©1 02 83 04 05 06 07 FF .....ccvveevnn..
[00000010] FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... iuiieinnrnnnn
[00000020] FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..euviunnennn.n.
[00000030] FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..ivnivuiennen...

msh />

MHEERTELEE], 7E 0x00000008 HubikAbFF 4Gt 2 R TS N 7 N5 .
— ¥E: Offset (h) 00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D OE OF 1 Nz A AT 5 A% .

o VEREMIA
PEREMNRK 2K Flash IR BN SBOEEE,  [RIRR 2R S N S Sz OO B HERfA I, OR1E%E
A Flash BUEEAN 7 XI5 N5 S 1) — B
e\ fal bench, JEHIERFE RN Flash 15 X K/ GEEH XS Flash FF, SPI Nor Flash —
BN 4096) . HITVERENNAR 2 1EHEAS Flash 808 87 X8 2%, Prbhdn & 55 AR yes .

msh />fal bench 4096 yes

Erasing 1048576 bytes data, waiting...

Erase benchmark success, total time: 2.577S.
Writing 1048576 bytes data, waiting...

Write benchmark success, total time: 4.097S.
Reading 1048576 bytes data, waiting...

Read benchmark success, total time: 1.211S.
msh />

MHEE ETLIES], fal bench 54K download 43 [X 1048576 FT0 AK/NXEIEAT T#. 5. 132l
R, FHEH TR,

13.6 JFEEIN
o WMREBEAK R, I ERIE RGN KA, REGHXEE

o (EAEF fal JAr & IR, H5EMA fal probe fr& i 4> Flash 7 [X
o HENREEES B EBIEA L TR Flash, )5 TS AHRM’E.

13.7 5|IAS&%E

o (RT-Thread w248/ ) : docs/RT-Thread 4mfefa g .pdf
o (FAL MHBAH) : https://github.com/RT-Thread-packages//fal
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14.

14.

1 &0

AR BasyFlash 68 KV 28, 18 PG,
2 B=IR

KV & key-value CBEEX) W45, RAFEIER, #5552 key Fl value —CRA7, SEHUCEERT, W25

A key B, BUAIEHLE] value fH, T2 75 . ABGIFE A IAEAR BRI H KV B

1,

14.

EasyFlash 52 —FOTRFEREIIRA X Flash /76885, T2y MCU $24UEHE. K L= BT
FEAF IR SN e BSE B T (4 Flash A76fas 5 WM I IT K

W H TSR = KSEHThRE:

Env YRS, X BFE (BRTE) K& HERipgi

EasyFlash A A& SCI0 ™ i (1) R ESHEL BT AESE SR TIRE, DB % 7 HET 18
e MpR. B REETTE, AR T REXN M SEA AL, WORIE 777 A I R A
WUy M. ik Flash 8 NoSQL (FESG R MR ) B/ NYEEE (Key-Value) {74 B .
IAP TELAHFHARMER )L

ZJFEESE T TAP (In-Application Programming) ZhEEH FH#:1, ZFF CRC32 K5, AR SCRF
Bootloader /% Application HJF+2% .

Log L XH&R%, HEWHEBAELE Flash L

e GG R LE N AT S RGP, DT RN R E AL AR R SR A A BTN
JRE . [RINAC & EasyLogger GFIERER RN mitkae C HEE, E424t5 EasyFlash o481
—HRf, B C HER Flash 17E T RE

3 HE{FiAA

A REAE P 2 (B BRI R s «


https://github.com/armink/EasyFlash
https://github.com/armink/EasyLogger

RT-Thread W60X SDK JT & T/t 14.4 73 B

o UARTO(Tx: PA4; Rx: PA5)
o F P FLASH (1MBytes)
o J74h Nor Flash (16MBytes)

14.4 BHULRA

14.4.1 EasyFlash F¢ & % FH
EasyFlash Bt & 17 fE /examples/11_component_kv/packages/EasyFlash-v3.3.0/inc/ef cfg.h (1
o, FEAFEREATEIRNEE. ERIHIRMEERM HET R E %

AR FORA AR BRI, TERZHERTEENA (ESGAMBEZEN HIEBRIER, A
FHAZER. FNIEIE TR E ARG, JRASENN, 2 83BN A & .
BOE ENV Zeoh XIR/NN 2K, S E/NREN 4K FEANIIIC BB Il 5 5 100,

14.4.2 EasyFlash #1&1iEA

EasyFlash {E4f H 7T g Zt A AE, ANFRPIEZIKEN, BHETEEA . KFIRENKERS)Z FAL,
S FAL I8 ARBRFI AT PLE2E2) R 2R 10 MIFE 10__component_ fal.

T FAL WRAE T 5@, RAE LM 7HT FAL RBECH.

BEEES N 3 D

1. EHIFEAE M of fal port.c
M Jexamples/11__component_ kv /packages/EasyFlash-v3.3.0/ports & | %] /examples/11_component_ kv/
ports/easyflash.

2. 2 FAL_EF PART NAME %€ X (fHERIRAEER X 2D 1E
ABIFEBAEIAIZ B ) X 4N easyflash.

3. B static const ef _env default_env_set[] Z4H B I &,
AIFE Rl LR, BT B R {“boot__times”, “07} — ML E

TR IR A UL WA 2 7

14.4.3 HIZfEFHEA

7F main PRECT, HAIATHIE FAL FIWIGHL, 5Er X RN . #5E AT BasyFlash FI¥IE1L,
WA G, S HATREI S N KV {6/ demo. EasyFlash 226 KV Z8AEELE easyflash 73X .

BIFREB G, &M easyflash 43X iHX boot times (JFHLIRED S8, RBURING, K FRF
7, BN HRAAE R easyflash 43X, FREFFHLRECETE B CHTEH K.

int main(void)
{
fal _init();

.'r"\
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if (easyflash_init() == EF_NO_ERR)
{
/* HEAAHEAEI G */
test_env();

return 9;

static void test_env(void)

{
uint32_t i_boot_times = NULL;

char *c_old_boot_times, c_new_boot_times[11] = {0};

/* IRAR A B XA */
c_old boot_times = ef_get_env("boot times");
/* BRIk ER AR M/
if (c_old_boot_times == RT_NULL)
c_old boot_times[@] = '0"';

i_boot_times = atol(c_old_boot_times);

/X REIREOm 1 %/

i_boot_times++;

LOG D("===============================================");
LOG_D("The system now boot %d times", i_boot_times);
LOG_D("===============================================");
/¢ BT R

LOG_D(c_new_boot_times, "%d", i_boot_times);

/¥ RAEFEHL IR B (E */

ef_set_env("boot_times", c_new_boot_times);
ef_save_env();

14.5 51T

14.5.1 %wiF & T&

e MDK: X project.uvprojx ¥TH MDK5 L8, HATH%F.

G TR, R AE R A TF AR -

14.5.2 BITHER

THURTT R il & 1 E ST ENFHLIREL =BT

—
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™
NS
1

\ |/
- RT - Thread Operating System
/1N 4.0.1 build May 29 2019
2006 - 2019 Copyright by rt-thread team
[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] EasyFlash V3.3.0 is initialize success.
[Flash] You can get the latest version on https://github.com/armink/EasyFlash
[D/main] ===============================================
[D/main] The system now boot 6 times
[D/mein] sooosooccsooorsommaoooooeEEoEEooonacEcooo0000c
msh />

R Ak, WTLUE BT —.
EasyFlash i&424t 7 5 MlAar4, wLME FinSH BAEHE AR, BSHGELE,

o setenv: WENIELE

o printenv : FTEIA &

o saveenv : fAiEI AR &

o getvalue : FREUIATAZE(H
o resetenv : HAIIGAE

R X LA 4 B AE s

msh >printenv # FTEFT A M AR
boot_times=13

mode: power fail safeguard

size: 32/2048 bytes, write bytes 64/8192.

saved count: 15

ver num: ©

msh >getvalue boot_times # W boot_times [W1H
The boot_times value is 13.

msh >setenv boot times 5 &% & boot times HIfH NS
msh >saveenv # RAERRLE

[Flash] Erased ENV OK.

[Flash] Saved ENV OK.

msh >getvalue boot_times # I boot_times [K1H
The boot_times value is 5.

msh >resetenv # SN REENME
[Flash] Erased ENV OK.

[Flash] Saved ENV OK.

[Flash] Erased ENV OK.

[Flash] Saved ENV OK.

msh >printenv # TETAE M AR
boot_times=0

H*
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mode: power fail safeguard
size: 32/2048 bytes, write bytes 64/8192.
saved count: 2
ver num: ©
msh >setenv boot_ times # M boot_times ¥ 1AF &
msh >saveenv # RAERRL R
msh >printenv # TN A NS R R &
mode: power fail safeguard
size: 16/2048 bytes, write bytes 32/8192.
saved count: 9
ver num: ©
14.6 5|H&%
o (RT-Thread %if£4675) : docs/RT-Thread %ifeiHFg.pdf
o (FAL BMHHA48) : https://github.com/RT-Thread-packages/fal
‘m
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2 15 =
SPI Flash X &S HIFE

15.1 &Y

AGIREAE IR SPT Flash {F 930 RGMAAH I, R IIIAE Flash A48 E 2 X L QIS &
gt FFHBOERSGE rt-thread AFRGH . S RGHBRIN)G, JER WA SO R R BEI D RER:
H SNSRI AT R A

ABIFEE 2 FAT SRR %, 4R Littlefs SCF R % Littlefs SXAF RS LS % (1F
STM32L4 F M littlefs R4

HI T A GIRE 5 ZAE I fal L0 A B A HEAT 20 XA, I DAAEHEAT AGIRR I SEBR AT, /5 2 it AT
fal BIRERISELGE, X fal ZHAFHIEEHTA — 2/ T .

15.2 f@E{FikRA

AU BIFR G g iE e SPT 820, AR 02 SPI0, JREEEW .

- VCC 3V3
FLASH CS 1. ~e—vee 18 1
SPLMISO__2 | 7
3] Sobs oMY 6 S LK ==C17
VCC_3V3|—= WP# CLK o T
1 G si 2P MOSI 104
— W25QI23 =
GND GND

15.1: SPI FLASH JRFEK

SPI FLASH 7EH AR RN E a0 F E s


https://www.rt-thread.org/document/site/application-note/components/dfs/an0027-littlefs/
https://www.rt-thread.org/document/site/application-note/components/dfs/an0027-littlefs/
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. -HHJE%
Jm_ Inside" [010)
RT‘ThrEad CLK

& 15.2: SPI FLASH /&

15.3 EEIRAR

15.3.1 $EZHIRIENRFDIHAR

HH M RGE W TEARISAL T /examples/12_component_fs_flash/main.c .
FER AR 2 PAT QR A

1. f# ] fal_blk_device create() ER#¥UTE spi flash F &N “filesystem” )43 X LA —ANEE%, 1EA
ARG AR
2. ffH dfs_mount() BRECKZIUEZH R XM RGHHBMWER / b

#define FS_PARTITION_NAME "filesystem"

int main(void)

{
/* WIWE b fal Ihge */
fal_init();

/* £ spi flash W4 K "filesystem" K4 X @@ — Mg */
struct rt_device *flash_dev = fal_blk_device_create(FS_PARTITION_NAME);
if (flash_dev == NULL)

'r"\
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{
LOG_E("Can't create a block device on '%s' partition.", FS_PARTITION_NAME);
}
else
{
LOG_D("Create a block device on the %s partition of flash successful.",
FS_PARTITION_NAME);
}

/* tE# spi flash 4 A "filesystem" (K5 X Lk &% */
if (dfs_mount(flash_dev->parent.name, "/", "elm", @, 0) == 0)

{
LOG_I("Filesystem initialized!");
}
else
{
LOG_E("Failed to initialize filesystem!");
LOG_D("You should create a filesystem on the block device first!");
}
return 0;
}
15.4 IB1T

15.4.1 Z®iF & T

o MDK: Xii project.uvprojx ¥TH MDK5 T8, #ATdmiF.

G TR, RE I AF R AT AR -

15.4.2 BITHR

1. {E PC ¥iff i & T BATHFF AR ST-Link $EALAIREI A 11, BHE 1152008 1 N .

2. W NEMIEEEFA AR, WREDIR/R "Failed to initialize filesystem!, XK AFEEH
HR B A PIC A B RS .

3+ & msh FEHAT4S mkfs -t elm filesystem A LATE# N “filesystem” W4 L AIEE elm-fat 28
BT R G

4. BUIHZ T EA e R T A ﬁTEl%;?U%%ﬁ%“FileSystem initialized!", T RFEHEF K
ie FTEHUE BT Fis:

\ |/

- RT - Thread Operating System

/1N 4.0.1 build May 29 2019

2006 - 2019 Copyright by rt-thread team
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[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.

[SFUD] w25q128 flash
[D/FAL] (fal_flash_i

[D/FAL] (fal_flash_i

000000 | len: Ox01000000 | blk_size: @x00001000 |initialized finish.

device is initialize success.
nit:61) Flash device |

nit:61) Flash device |

w60x_onchip | addr:
000000 | len: Ox00100000 | blk_size: @x00001000 |initialized finish.
norflash

[D/FAL] (fal_partition_init:176) Find the partition table on

t @0x0000f0cC8.
[I/FAL] | name

15.4 75 i

]t

N

| addr:

'w60x_onchip'

======== FAL par‘tition ‘table === ================

[T/ FAL] === == s oo mm oo oo

[I/FAL] | easyflash
[I/FAL] | app
[I/FAL] | download
[I/FAL] | font
[I/FAL] | filesystem

| flash_dev | offset |
| norflash | ox00000000 |
| weex_onchip | @x00010100 |
| norflash | ex00100000 |
| norflash | exoe200000 |
| norflash | exee900000 |

0x00100000
0x000ed800
0x00100000
0x00700000
0x00700000

[I/FAL] =============================================================
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[I/FAL] The FAL block device (filesystem) created successfully

0x08

0x00

offse

[D/main] Create a block device on the filesystem partition of flash successful.

[I/main] Filesystem
msh />

initialized!

15.4.3 EHIERT

15.4.4 1s: EF Y\

msh />1s
Directory /:

BRER

15.4.5 mkdir: BIiECHERE

msh />mkdir rt-threa
msh />1s

Directory /:
rt-thread

15.4.6 echo: ¥MARNFHFEMEBIEEMBMNE

msh />echo "hello rt
hello rt-thread!!!
msh />echo "hello rt
msh />1s

Directory /:
rt-thread

RT-Thread

# i 1s M4 EEXMHARGHXER
# MUBEINCELEFAERA S /
d # 0% rt-thread 1%
# AEFEHXEEWT
<DIR>
-thread!!!" # KR/ B B b
-thread!!!" hello.txt # ¥ FfF&H HHiH R hello.txt

<DIR>

RT-Thread W60X SDK F % F#f
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hello.txt 18
msh />

15.4.7 cat: EEHAZR

msh />cat hello.txt # &FE hello.txt X1 W %I
hello rt-thread!!!

&
EE

15.4.8 rm: MIPRICEEF TG

msh />1s # AELUMHXEER
Directory /:

rt-thread <DIR>

hello.txt 18

msh />rm rt-thread # M rt-thread {3
msh />1s

Directory /:

hello.txt 18

msh />rm hello.txt # MMFE hello.txt W 1{F
msh />1s

Directory /:

msh />

ELZ XM RGURER TS H U RGN L) .

15.5 JFEEIN

HEBOCT RS R R BSCAEAT il B T UM NSRBI SO R G, 75 2 HE R

15.6 5|FE&%

o (RGN L) : docs/AN0012-RT-Thread- XCF R G0N 2. pdf
o (SPI #£ M HZC) : docs/AN0004-RT-Thread-SPT ¥ # M F2EiC.pdf
o (FAL MHEAH) : https://github.com/RT-Thread-packages//fal
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% 16 &
HE RS 572

KGR AE A ulog HAE, VE4R A HAT HI VA L AGER 733 I Th g «

16.1 &4}

ulog £ —MNMEFEENE. ZHM C/C++ HEAM, Mz &IK ROM<1K, RAM<0.2K [1 % &
H . ulog AMUA/NGEF, FIFEAIERE I, R iHEESENE R/ C/C++ I HEE:
EasyLogger (f#F elog), FHIEINRERIMERESE MM T AR 2 1 okidt. FEARF AT .

o HEMMMEmEZEL, FISCReflan: B0, Mg, o NS EumE
o HEMMP R NG 2N, R P R

o HERGE S, A9 W ISR . Hardfault £5 5 2<30 5 Nk IH A

o HEFHSITH / dnit s E 200

o HE W CRHE A Jbn 25 5 kAT 4 R it v

o API AlH EMK AT HZ linux syslog

o SCFFLL hex #%3 dump R EHERH L

o HF rtdbg (RTT FHAM HEL ) K EasyLogger 1 H &4 API

16.2 ulog FAEHA AR

ulog ThREM K, BRI HE MMM IE, EZMEHNRETE, ES% (ulog HEAMNHEIL -
AR Culog HEHLR AL - BEFRE)-

DL Ut B 6 AR SCAFAL T /examples/13_component_ulog/applications/ulog_example a.c o

16.2.1 HERE

H &% B AR OUT, RS (tag) 4Rk HEREAT 2L, B HERELLE. REHIE X
REAGTRARBAL T2, R H SRR R B AT DLl R B ok, AR ulog AT AR E AR MRZE (1
B Xt H &R g0, T PURGE PR AT G .

TE ST A € X LOG_TAG %%:
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#define LOG_TAG "example.a" [/ ZBEEX N AR A, — MRS A S A S AN —
#define LOG_LVL LOG_LVL_DBG [/ ZBEELR R H E S g A, BN N I R 2
#include <ulog.h> // WZAE LOG_TAG 5 LOG_LVL

o EXHEFRBUHNLT ##include <ulog.h> ) ET7, WS HBRIAK NO_TAG 5 LOG_LVL_DBG
o HEFRZMIAE FH 2 S ar R AS SO

16.2.2 HERH

HEZAR T HEMEZNE, £ uog PHmIL, AU F A HEZ:

g B iR
LOG_IVL_ASSE Wi RAETCFALER . HartE R, UET RALEMLBITHMSEHE
LOG_LVL_ ERRORAR KAETEER . NRMEE R ATRIN K H SR TR R0 B &
LOG LVL WAR %% B AN KEE R BATEEMERN, SMlXEELHE
LOG_LVL_INFO {52 SRR LR AN REENEEIOREEHE, Fln: Yiatsa,
HHT TARRESE . 20N HE — AR N KIR R E
LOG_LVL_DBG iRk SBABYIF RN GEE MR EE, 2P0 H E— A 5K 5]
FESC A ARG 40 T
void ulog_example_a(void)
{
char *RTOS = "RT-Thread is an open source IoT operating system from China.";
/* B HAE R HE */
LOG_D("Debug : %s", RTOS); /* Wik HE */
LOG_I("Information : %s", RTOS); /* {5 E H&E */
LOG_W("Warning : %s", RTOS); /* ZE=HHE */
LOG_E("Error : %s", RTOS); /* #HixH&E */
}

o VH: WIS AsSERT(FiAR) , bR G RESFILIELT

16.2.3 Hib

LOG_RAW Fir W ANHHAT RS A H &, AR IE;
LoG_HEX HEA DEBUG 245, CHRSAT Mg A i 5 hrssid yE
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ulog HEARGUHIREAEA o D At Dhfg, Al

16.4.1 #wi¥ & T&F

e MDK: X ii project.uvprojx ¥TH MDK5 L8, 747,
e TAR: X project.eww T IAR L2, $ATH1F.

G PEBIREACRS, AR5 A [ 1R T B E I AR

16.4.2 TITHR

Thread Operating
4.0 bulld May

'RSTUUWYYL[-]“
dbcdefghljklmnn
) norstuw
S5 Maw 1DI].
xample.a: Debug : RT-Thread is an open source IoT operating system from China.

mple.a: Warning : RT-Thread 1s an open source IoT operating tem from China.
[116] Dfexample.b: Debug : This 1s debug log.

warning log.

16.1: Ea1H&E

16.4.3 1IRLFHIEFIIE

¥ HEN LOG_LVL_DBG %584, XRHJEFREN 7, RRFME R LUBE A2 ulog 1vl AT A H .
NI log SR ENESEN, NWRTRERR N HEHFHE LML, 1217 ulog_example_a, W'F

msh >ulog 1lvl 4 # WEHESEY

msh >ulog example_a # P47 ulog_example_a fin %

[1638330] W/example.a: Warning : RT-Thread is an open source IoT operating
system from China.

[1638339] E/example.a: Error : RT-Thread is an open source IoT operating
system from China.

msh >

M ETHEERTUAESE, ERTHESHKRTFEAEST LOG_LVL. WARNING fIHE.

E—
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16.4.4 IRxEIRE/IIE

Wit H &, g AT, BaRAE log. WRER F L E M ocsn, v LIS oy 7*%:—&:
ulog_kw [keyword] #HEATiLiE. T EE AWarning, NN EE Warning i HE&H T H, 8
ulog_example a, 1R

msh >ulog kw Warning # W E T EXHE A A Warning
msh >ulog _example_a

[12961568] W/example.a: Warning : RT-Thread is an open source IoT operating
system from China.

16.4.5 HEHA®S

IRIERB R BIEE: ulog tag 1vl <tag> <level>
BIRELB/IEIE: ulog tag [tag]

IR T EZ VNG, 2% (ulog HEHMNMEL - BE) 5 (ulog HELALFN 2L -
HEBTRD o

16.5 JFEEIN

R Z T 250 777, RGUIEATH R
AT H 6 i, e ot H &

HENREH B ERHEMNRRELE, SHHENEREBHRE
LOG_TAG BRiAH LOG_LVL , LOG_LVL ERIAA LOG_LVL_DBG

16.6 SIAE%
o (RT-Thread 4if2fiF) : docs/RT-Thread ZFEFEFT.pdf

o (ulog HEHMFRFHZEIL - AR : docs/AN0022-RT-Thread-ulog H E AR HZEIL - Atk . pdf
o (ulog HEAMER L - HEAS) : docs/AN0024-RT-Thread-ulog HELLEN 2D - BEH R .pdf
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%17 &

ADB A T EGIFE

ABIREE R WAL PC 3] ADB T HASEMELROLM, LR Shell | 5FI)fE

17.1 T EEN

ADB 2 %%~ Android Debug Bridge, &M T Android F2/7 1) debug T.H. &ttt XHF L E M
FoHt, 7f RT-Thread W7 FFiZ T H. EEFI ADBD #4444, i USB B4 &R, EInfEif.

17.2 FEIhgE
o SR

¥ PC u SR B 48 € B T SCRFASCFRPE S H X RS HM . FPsEm)a, W&
TS PC iR,

o ZLFE Shell

7£ ADB LH A fE#EdE Shell, FH P TOTHRERA DB IR 58 oo B ). B H, e H X
#HITFEEEMTR.

o FE TR

Ui DhEe B SCo ST RIA, AT E BT DRy -

17.3 fEHFLRA

AR T A Wik DhaE 58 M 45805, K LT o OREEA-F & B/ WiFi Zhegnl DUES TAF, JEH
REMG IR 2%
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17.4 BEE AR

[*] Using TCPIP transfer # J5H TCP/IP A& fa A4

[ 1 Using USB transfer # 53 USB 1% i K 4

(2048) Set transfer thread stack size # W E AL AR R R /D

[*] Enable Shell service # JFJa Shell W%

-*%-  Enable File service # PR X W%

(2304) Set file service thread stack size # W E SR S &R AR R D

(2000) Set file service receive timeout(ms) # BB ST R WO I R

[*] Enable external MOD # M0 RE A B A B

[*] Enable File SYNC Mod # 8 H SCAR R P B H, 32 RR R B MDS
» Bk AR F) S

[*] Enable File LIST Mod ---> # 8 R SRELC M H B

[ 1 Enable ADB service discovery # )0 R 0N Kk IR %5
Version (v1.1.0) --->

17.5 HHRAA

ADB HIFRARIEA7 T /examples/14 component_adbd/application/ X, HA main.c FEFER L
HRGWIIA, wlan BLEVIMEL, FHERR ST F2)7 00 FR:

int main(void)

{

rt_device_t flash_dev;
/* WUEA o R & */
fal_init();

/* ¥lUE 1k easyflash */
easyflash_init();

/* BE wifi T {E =/
rt_wlan_set_mode(RT_WLAN_DEVICE STA NAME, RT_WLAN_STATION);

/* WAL BB EERE */
wlan_autoconnect_init();
/* fEfE wlan H 3 E#E */
rt_wlan_config _autoreconnect(RT_TRUE);

/* fE filesystem 4;[X I & — 4 Block & & */
flash_dev = fal blk device_create(FS_PARTITION_NAME);
if (flash_dev == NULL)
{
LOG_E("Can't create a Block device on '%s' partition.", FS_PARTITION_NAME);

/* R FAT32 XM RS */
if (dfs_mount(FS_PARTITION_NAME, "/", "elm", @, ©) == 0)
{

—
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S
1

LOG_I("Filesystem initialized!");

}
else
{
/* G # FAT32 XHREG */
dfs_mkfs("elm", FS_PARTITION_NAME);
/* BRHEH FAT32 MR G */
if (dfs_mount(FS_PARTITION_NAME, "/", "elm", @0, @) != 0)
{
LOG_E("Failed to initialize filesystem!");
}
}
return 0;

17.6 BT

17.6.1 4wiF & T&

e MDK: XUii project.uvproijx 7 MDK5 L2, AT

G SR, RN R E TR -

17.6.2 BITHER

£ PC i FH & T AT I AR varte 510, & E 115200 8 1 N . [EWig4T )5, Kinf s B

T

\ |/

- RT - Thread Operating System

/ 1\ 4.0.1 build Jun 3 2019

2006 - 2019 Copyright by rt-thread team

1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.

[I/sal.skt] Socket Abstraction Layer initialize success.

[D/FAL] (fal_flash_init:63) Flash device | w60x_onchip | addr: @xes
000000 | len: Ox00100000 | blk_size: @x00001000 |initialized finish.
[D/FAL] (fal_flash_init:63) Flash device | norflash | addr: 0xee@

000000 | len: Ox01000000 | blk_size: @x00001000 |initialized finish.
[D/FAL] (fal_partition_init:176) Find the partition table on 'w60x_onchip' offse
t @0x0000f0cC8.

[I/FAL] ==================== FAL partition table ====================
[I/FAL] | name | flash_dev | offset | length |
[I/FAL] === oo mm oo mmmm o oo oo e e e
[I/FAL] | easyflash | norflash | ©9x00000000 | ©0x00100000 |
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[I/FAL] | app | weex_onchip | ©x00010100 | ©x000ed800 |
[I/FAL] | download | norflash | ©x00100000 | 9x00100000 |
[I/FAL] | font | norflash | ©0x00200000 | ©0x00700000 |
[I/FAL] | filesystem | norflash | ©9x00900000 | 0x00700000 |
[I/FAL] =============================================================

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash
[I/WLAN.dev] wlan init success

[I/WLAN.1wip] eth device init ok name:w®

[I/FAL] The FAL block device (filesystem) created successfully

[I/main] Filesystem initialized!

msh />[I/WLAN.mgnt] wifi connect success ssid:aptest

[I/WLAN.lwip] Got IP address : 192.168.12.102

17.6.3 ¥%# ADB &%

FIPIBITZ G, WEERENRIYIRTE IP Hibk2 J5, 1E env ZiiH i adb connect ipliiil fiy &%
TFRWR . SEFFa S PATER)G, B adb devices fp 2 T A CAEBIIK -

{#F RT-Thread env

Thread Opera

Online help documents : h::pr'-- read.org/document/site

temp
adb connect 192
laemon not running; starting now at t
aemon star

connected

17.1: ADB connect

17.6.4 ADB Shell IhgE

ADB #EHEERIIZ G, 1 env Zimd i adb shell frd, #HEATF R, I RI AT 92 B FE
Shell T’E%UIJJE‘E, P EESE D& e & & AR, JEHEN BRESITEERE. A
exitas %, BHEFE Shell.
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susper
susper
susper
susper
susper
susper
susper

Susper

susper
runmir
susper
susper
susper
susper

susper

17.2: ADB shell

17.6.5 HHEXINEE

AHEE DR PC umfSCrE B 3%, LBk b MM a4 N: adb push LOCAL... REMOTE.
H LocaL FoR PC X4 8 H 5. REMOTE FTon KL B 2 5 IS4 8 H 3% .

in: % PC [ hello.py SCHHEER R AR EFK T, Har# N hello_dev.py, fEA21THIA adb push
hello.py hello_dev.py RIF]5E /.
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bEEEE » EHEEESE (C) s work » temp W 0
=7 EdHEE =5 Fhs
[# hello.py 2019 0 15:43 Python File 5 KB
B cd
B <1> cmd

17.3: ADB push

S sE iz G, &I 1s a74, BRI, ARG R PC imEidad KA.

hello dev.py

msh />

& 17.4: ADB push

17.6.6 R ENINEE

AE R AR W A SR H 3, B E] PC B AR 4 N: adb pull REMOTE... LOCAL.
Hor REMOTE o845 5 S/ 42 85 H 5% . LocaL Ki%XF| PC ¥ i SO 44 80 H 5% .

Bl K& hellodev.py SCHH&HIE] PC L, FAr444 hello_pe.py, fEATAATHIN adb pull
hello_dev.py hello_pc.py BT 5E /K.
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bEEFE » AHEEES (C) » work » temp v | 0
=7 ) R e i
[# hello.py 2019/1/10 15:43 Python File 5 KB
[# hello_pc.py 2019/6/4 15:32 Python File 5 KB
crmid
BN <> cmd

C:\work\temp
adb [_lllll hv.:'lll"' dev.py hv.—_-lll"l _pC ¥
hr.:'lll"'_l_v.:' .py: 1 file pulled. 8.8 MB/s (5821 bytes in @.

C:hworki\temp

17.5: ADB pull

17.6.7 i ADB &%

1E env &, N adb disconnect x4, WiIFATAEEM®&.

17.6: ADB disconnect

17.7 FEZFEI

AGIFE T &R WIFL , JFEFIFE 2 mi i WIFI C&ER RIS IP k. BT EL R
g WIFI HaER IR, RS — B R E, DREEERD), WHEEFhEE. F/H MSH ;4
wifi join <ssid> <password> AJiE#AAENMIL,
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17.8 5|HE&%

o (RT-Thread ZwfE4Em ) : docs/RT-Thread 4mfefsFg.pdf
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%18 =
WiFi EIEH3E

18.1 &7

AHIFEEH RT-Thread Wlan Manager X} WiFi 4458, /R WiFi #4534, Join M4%, WiFi H
ZiERLL K WiFi Event A5 IhRE.

18.2 HEHikRA

A FEH BB — AR 2 0. 2 B4 RN IEEE802.11n (1T1R) {KIJFE. B
wifi SoC & . HHHNE Cortex-M3 CPU AbHEZEA1 Flash, 5 Sl & i RF Transceiver, CMOS
PA DhZJHORES, Heny b BR2% /BT 4], SRR IR B AR, SCRRFEEMANEIE D, SR 2 RN AR
e JREREQ R Fros

TODO :
18.3 #X{HiAA

Wlan Manager /7T /examples/16_iot wifi_manager HXF, WiFi B4 KA LU SCHE R
Aeft, HESCARR R AR R TR

A Wi

applications/main.c app AN (wifi manager $IFEFE/7)

ports/wifi Wlan At B 15 BEAF RIS (K 2R AP 5 EA7f# 2 Flash)
../../drivers/drv_wifi.c JKJZE wlan JX3)

B 2R AR N PR, E e Scan $5 A 4 A BIA S P AP (Access Point , BIJEZ V5[]
POR) , FRITENESE R R ERE DN IRRHN AP (457 test_ssid , Zfi: 12345678 ), FFEFRRIEI AR
T, ATENMEAE B BE SRy b B2 Ja, Wit AP IS, &a, RATE D816 B EE R R RCE
TR BAEEDIRE . £ BahiEHZ 5, Wlan Manager 23 B4R A0 5 19 3 SLAd Sk EAT AP 4% .
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EE: IHAE main.c IR MAEI WLAN_SSID Fl WLAN_PASSWORD PN % (4r5IE LT AP M4
FVEERD D, 75 WK TET I Y BRI o

v v

HiEh =, B
ITEN SR Wia B R

v v
e Fap fERe BahiEsE
v v

= 1% B AT (&= )

v

3 B 5F0

18.1: wlan manager iFE

18.3.1 =i

A B R s e, ONFP A, PSR Sl O HAR IR A

/¥ FH RS */
LOG_D("start to scan ap ...");
/* AT IR B A </

scan_result = rt_wlan_scan_sync();

if (scan_result)

{
LOG_D("the scan is complete, results is as follows: ");
/* ATENH M 45 B */
print_scan_result(scan_result);
/* BERE SR */
rt_wlan_scan_result_clean();
}
else
{

orm—
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LOG_E("not found ap information ");
return -1;

18.3.2 Join M&

RT-Thread Wlan Manager 345 i (082 13447 WiFi BERR1E, (CHZHA ssid Al password BIHT .
F4h, Wlan Manager LA EA1HLH], RT_WLAN EVT READY H{ktr&% WiFi B, o
ELREA] Network #47i8{%; RT_WLAN_EVT_STA_DISCONNECTED T Network WiJFf1sift. T
AT BRI T WiFL BER BRI

[* BORERE */

rt_thread_mdelay(100);

LOG_D("start to connect ap ...");

rt_sem_init(&net_ready, "net_ready", @, RT_IPC_FLAG_FIFO);

/* VEM wlan ready [Bl i B8 £ */

rt_wlan_register_event_handler(RT_WLAN_EVT_READY, wlan_ready_handler, RT_NULL);

/* M wlan Wi B e % */

rt_wlan_register_event_handler (RT_WLAN_EVT_STA DISCONNECTED,
wlan_station_disconnect_handler, RT_NULL);

result = rt_wlan_connect(WLAN_SSID, WLAN_PASSWORD);

if (result == RT_EOK)

{
rt_memset(&info, @, sizeof(struct rt_wlan_info));
/* BRI REE R AE R */
rt_wlan_get_info(&info);
LOG_D("station information:");
print_wlan_information(&info);
/* RN IREL IP */
result = rt_sem_take(&net_ready, NET_READY_TIME_OUT);
if (result == RT_EOK)
{
LOG_D("networking ready!");
msh_exec("ifconfig", rt_strlen("ifconfig"));
}
else
{
LOG_D("wait ip got timeout!");
}
/% R x/
rt_wlan_unregister_event_handler (RT_WLAN_EVT_READY);
rt_sem_detach(&net_ready);
}
else
{
LOG_E("The AP(%s) is connect failed!", WLAN_SSID);
}
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HAbETT rt_wlan_register_event handler 4 FIVEM RT_WLAN_EVT READY (IZKUERFLZE) T/, X4
WiFi Join AP i3, H IP 2BCash, SRz FmmE, FrEsE T DUE 68 488 D3k T

18.3.3 BEE

I H3EREINRE G, Wlan Manager <7£ WiFi Join W& &G, #1F1% AP WE B E2FEN R (B
IWRAF B 3 IRIVEREGEE) . UARAHEBESE MW REWITGE, BN RAIES, #1T Wik B
Mo RS BN B AR A

/* BB ERE */

LOG_D("start to autoconnect ...");

/* WIMEA B EERE */
wlan_autoconnect_init();

/* ff e wlan HzhHEE */
rt_wlan_config autoreconnect(RT_TRUE);

HANEEIRE TR EH P L SHUE AL, ARETRA KV W77 N7 A6, SemARm 6z
T /examples/16_iot_wifi_manager/ports/wifi/wifi_config.co

static int read_cfg(void *buff, int len);
static int get_len(void);

static int write_cfg(void *buff, int len);

static const struct rt_wlan_cfg_ops ops =

{
read_cfg,
get_len,
write_cfg
s

o auto connect 2 Ui

B ik

read_ cfg MAFAEAN T E AL B R
get_len A o7 s EUC B A B
write_ cfg BN wlan FLEE B EAAE R

18.4 Shell #{E WiFi

wifi HHCHT shell A0

wifi : fTEL S Bl
wifi help s BEHD
wifi join SSID [PASSWORD] : EEwifi, SSDIA A, f A & B 3h % #%
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wifi
wifi
wifi
wifi
wifi

wifi

ap  SSID [PASSWORD]
scan

disc

ap_stop

status

smartconfig

18.4.1 WiFi 3

o wifi i M

wifi scan

18.4 35 Shell #1E WiFi

36l A B # T

W7 I 3% B

{5 1k A
FTEwifitk & sta + ap
J& 3 e ™ I A

A1 i
FB ik
wifi X wifi AL wifi F3k
scan wifi BATHBE

AT RPN ZG 2,

msh />wifi scan

RIATREAT wifi dp 334, HEs RO for:

SSID MAC security rssi chn Mbps
rtt_test_ssid_1 c0:3d:46:00:3e:aa OPEN -14 8 300
test_ssid 3c:f5:91:8e:4c:79 WPA2_AES_PSK -18 6 72
rtt_test _ssid 2 ec:88:81:88:aa:9a WPA2_MIXED_PSK -47 6 144
rtt_test_ssid_3 €c0:3d:46:00:41:ca WPA2_MIXED_PSK -48 3 300
msh />
18.4.2 WiFi &
o wifi BT
wifi join [SSID PASSWORD]
o T MEHT
FB i
wifi fx wifi AT &#REL wifi IFk
join wifi PUATERESNE
—
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FB Hik
SSID W4T
PASSWORD POR R, KA B A AN IX — T

o HEIEIE, KA EATENSRAG R TP ik, W R RS

msh />

msh />wifi join test_ssid 12345678

join ssid:test_ssid

[I/WLAN.mgnt] wifi connect success ssid:test_ssid

msh />[I/WLAN.lwip] Got IP address : 192.168.43.6
msh />

NG IR B R AF i Join RINHIAP SHiE R, W EEH A Twifi join T BEAT MK ERE, &

'SSID' F1 'PASSWORD'ZF .

18.4.3 WiFi i

wifi disc

o TR

FB ik
wifi xR wifi w4 #LL wifi 3k
disc wifi $UAT W Bh{E

o WFMZhE, REKS LITEWTHER, WTEPR

msh />wifi disc

wifi link down

[I/main] disconnect from the network!
[I/WLAN.mgnt] disconnect success!

.

18.5 I&{T
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S
1

18.5.1 ZWiF & T

e MDK: X ii project.uvprojx ¥TH MDK5 L8, #AT4%F.
o« TAR: Xt project.eww FJHF IAR TH2, #AT%1F.

PR RS, BT R ST-Link USB 15 PC HL#ER:, AREEEMGTHREIT K.

18.5.2 BITHR

R ENEEERFFRR, IEWIETE, SWRBATHER. BN, 18 3% Thee, Kunfts
BT

\ |/

- RT - Thread Operating System

/ 1\ 4.0.1 build Apr 30 2019

2006 - 2019 Copyright by rt-thread team

1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.

[I/SAL_SKT] Socket Abstraction Layer initialize success.

[D/FAL] (fal_flash_init:61) Flash device | w60x_onchip | addr: @xe8
000000 | len: Ox00100000 | blk_size: @x00001000 |initialized finish.
[D/FAL] (fal_flash_init:61) Flash device | norflash | addr: 0xee@

000000 | len: Ox01000000 | blk_size: @x00001000 |initialized finish.
[D/FAL] (fal_partition_init:176) Find the partition table on 'w60x_onchip' offse
t @0x0000ffco.

[I/FAL] ==================== FAL partition table ====================
[I/FAL] | name | flash_dev | offset | length |
[I/FAL] === === === mm o s o m e oo
[I/FAL] | easyflash | norflash | ©9x00000000 | ©0x00100000 |
[I/FAL] | app | weex_onchip | ©0x00010100 | @x000ed800 |
[I/FAL] | download | norflash | ©x00100000 | ©x00100000 |
[I/FAL] | font | norflash | ©x00200000 | ©x00700000 |
[I/FAL] | filesystem | norflash | 9x00900000 | 0x00700000 |
R e

[I/FAL] RT-Thread Flash Abstraction Layer (V@.3.0) initialize success.
[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start address is 0x0000
0000, size is 4096 bytes.
[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate ENV CRC32 number
is @x9B83516C.
[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is
oK.
[Flash] EasyFlash V3.3.0 is initialize success.
[Flash] You can get the latest version on https://github.com/armink/EasyFlash
[I/WLAN.dev] wlan init success
[I/WLAN.lwip] eth device init ok name:we
[D/main] start to scan ap ... # TR A
msh />[D/main] the scan is complete, results is as follows:

SSID MAC security rssi chn Mbps
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aptest ec:88:8f:88:aa:9a WPA2_MIXED_PSK -34 13 300
realthread dc:fe:18:67:4f:35 WPA2_MIXED_PSK -40 1 450
realthread_VIP Pe:fe:18:67:4f:35 WPA2_MIXED_PSK -42 1 450
[D/main] start to connect ap ... # BN

[I/WLAN.mgnt] wifi connect success ssid:aptest
[D/main] station information:

[D/main] SSID : test_ssid

[D/main] MAC Addr: ec:88:8f:88:aa:9a

[D/main] Channel: 13

[D/main] DataRate: 144Mbps

[D/main] RSSI: -36

[D/main] networking ready!

network interface: wo (Default)

MTU: 1500

MAC: 28 6d cd 3a 73 ec

FLAGS: UP LINK_UP ETHARP BROADCAST IGMP

ip address: 192.168.12.83

gw address: 192.168.10.1

net mask : 255.255.0.0

dns server #0: 192.168.10.1

dns server #1: 223.5.5.5

[I/WLAN.1wip] Got IP address : 192.168.12.83
[D/main] ready to disconect from ap

[I/WLAN.mgnt] disconnect success! # D) B T O B
[D/main] start to autoconnect ... # B3
[I/main] callback from the offline network!
[I/WLAN.mgnt] wifi connect success ssid:test_ssid
[I/WLAN.1wip] Got IP address : 192.168.12.83

18.6 EXM LK ALIE

IEHEE: WiFi B, 7EEERINE ST BRI IP {55, W [I/WLAN.lwip] Got IP address :
192.168.12.115. 4 AP AFEECE B4R, MG ERASITE, il HiE SSID « &b A IE
ffi, DLRMSKECE . FHEN AP ANEEMZBAERE KIS S

/* APANAEAE */

msh />wifi join test_ssid 12345678

[W/WLAN.mgnt] F:rt_wlan_connect L:979 not find ap! ssid:test_ssid
msh />

msh />

/* ERHR */

msh />wifi join test_ssid 1234567890

join ssid:test_ssid
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18.7 FEZEIN

PATHIREZ T, R E DL TN “test_ssid’, BN 12345678 ) WiFi # k.

18.8 S|H&%

o (WLAN HEZLR FHZE1E) : docs/AN0026-RT-Thread-WLAN HESLN FH2E 1. pdf
o (RT-Thread @25 F) : docs/RT-Thread ZFEFEFT.pdf
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{EH web RiIEIEN WiFi N4

AEIREHET WM SDK $RBEHIZE S, EE YR web BCMIBIIEA TR, BEMIARE B A ACRD SEBLATAE .

19.1 [RIEENY
i AP E%iﬁﬁ’] WiFi ixﬁiﬂwi /l\ﬁﬁiﬂﬁ web 98, 6 web SR LR mz%

4@&%&&%&3&% AP 1 SSID —'ﬁ key Ki%k4y WiFi u%o xﬁmazizuTlﬁﬁT

FERVALE: -

AL
5‘5@%

FHl

19.1: WHEBEMRERE

19.2 HEHikRR

web BCMEH ] WiFi MHCIIRE, FFEFHLIERE WiFi % &2 FH M.

19.3 AR

AirKiss f FBIFEN T /examples/17_iot_web_config wifi/applications/main.c S A4FH, main PREL
FENE WiFi TEREXS B3 —8#E M I8, main BRECGEIIhREW T
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int main(void)

{

rt_err_t result = RT_EOK;

/* TE wifi TEHR */

rt_wlan_set _mode(RT_WLAN DEVICE STA NAME, RT_WLAN_STATION);
rt_wlan_set_mode (RT_WLAN_DEVICE_AP_NAME, RT_WLAN_AP);
rt_sem_init(&web_sem, "web_sem", @, RT_IPC_FLAG_FIFO);

rt_thread_mdelay(2000);

/* —HEEC M. APWEB A% 30 */

result = wm_oneshot_start(WM_APWEB, oneshot_result_cb);
if (result != @)

{
LOG_E("web config wifi start failed");
return result;

}

LOG_D("web config wifi start...");

result = rt_sem_take(&web_sem, NET_READY_TIME_OUT);
if (result != RT_EOK)
{
LOG_E("connect error or timeout");
return result;
3
/* EH WiFL */
result = rt_wlan_connect(ssid, passwd);
if (result != RT_EOK)
{
LOG_E("\nconnect ssid %s key %s error:%d!", ssid, passwd, result);
3

return result;

JR B —BERC I R A [, SEBL T AR BREY SSID 5 passwd 24T WiFi ERZHIDIRE.

static void oneshot_result_cb(int state, unsigned char *ssid_i, unsigned char

passwd_1i)

char *ssid_temp = (char *)ssid_i;

char *passwd_temp = (char *)passwd_i;

/% B[] R B R [E] %/
if (state != @)

{
LOG_E("Receive wifi info timeout(%d). exit!", state);
return;

}

if (ssid_temp == RT_NULL)

{

—
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N

LOG_E("SSID is NULL. exit!");

return;

}

LOG_D("Receive ssid:%s passwd:%s", ssid_temp == RT_NULL ? "" : ssid_temp,
passwd_temp == RT_NULL ? "" : passwd_temp);

strncpy(ssid, ssid_temp, strlen(ssid_temp));
if (passwd_temp)
{
strncpy(passwd, passwd_temp, strlen(passwd_temp));
}
/* JBH ssid 5 key UL ZE K */

rt_sem_release(&web_sem);

19.4 I&1T
19.4.1 ZmiF & T

e MDK: XUii project.uvproijx 7 MDK5 L2, AT
o TAR: X project.eww FI7F IAR LHE, #ATYIF.

G PEBIREARRS, AR5 A [ 1 T HE TR
MR IE4T HEMW T FR:

\ |/

- RT - Thread Operating System

/ ]\ 4.0.1 build May 22 2019

2006 - 2019 Copyright by rt-thread team
IwIP-2.0.2 initialized!

[I/sal.skt] Socket Abstraction Layer initialize success.
[I/WLAN.dev] wlan init success
[I/WLAN.1lwip] eth device init ok name:we
[I/WLAN.dev] wlan init success
[I/WLAN.1wip] eth device init ok name:wl
msh />[I/WLAN.mgnt] start ap successs!
[D/main] oneshot start...

[DHCP] dhcpd_start: wil # 70 ip
[DHCP] ip_start: [192.168.169.2]

[DHCP] ip_start: [192.168.169.254]

FHERTF KRS, BIFER BTN softap_73b2(BRRITTREA ATAELL), W R EIFR
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N

< WLAN

FEWLAN " @)

softap_73b2

Bk, EXiENAERKMN

)

aptest zacse
[SheEs

)

realthread 2 «cise
Btz

D)
"

realthread_modou7
E®F

)

EERU T ENWLAN

19.2: 465

SRR aES, HiN192.168.169.1, WA NI, SRJGH ssid #2H5 N EEREI S 4
R, pwd FEHREI ST ssid %565, BIFEH ssid A aptest, pwd N 123456789, KA1 K E iR

Ea1s Zh il T @D
2 welcome! G
e
et 3456760
< ‘ = O

& 19.3: —#E4

SR)G B4 save -> e, T NEIR

RT-Thread RT-Thread W60X SDK F 4% F#} 95



RT-Thread W60X SDK JT & T/t 19.5 T EEFE

RALE S hitp://192.168.169.17 A4
AER:

Save?

& 19.4: =445

midEsa, BEHE, R

[I/WLAN.mgnt] sta associated mac:f4:70:ab:72:20:66

[I/WLAN.mgnt] sta exit mac:f4:70:ab:72:20:66

[I/WLAN.mgnt] ap stop success!

Receive ssid:aptest passwd:123456789 # TR K ssid 5 key
connect wifi:aptest

[I/WLAN.mgnt] wifi connect success ssid:aptest

[I/WLAN.lwip] Got IP address : 192.168.12.240

networking ready! # 45 0% )

19.5 JFEEIN

o FREFRIE RSB IR 2.4G

19.6 SIAS%E

o (RT-Thread #FEE ) : docs/RT-Thread ZFEfEFg . pdf

o (WM_W60X_ —H#E MM HIES V1.1): libraries/ WM_ Libraries/Doc/WM_ W60X__ — 8t %
fFH#ES _V1.1.pdf

—
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g 20 =
FH AirKiss RIRIZEN WiFi WM&

ABIFEREAN A Airkiss PUHFEEN WiFi (2%, T ZFARNC I B R A SR L E IR DA A AR SE L IRUAE «

20.1 &9

AirKiss &5 G 32450 —Fh WiFi B Pos N R & B, A RS % 7 o 1 77 U0 B 3%
AW, HFEER &R AirKiss iR

20.2 REIEEN
AirKiss ft B R4 BMITFEF, FEAEPINREARNE
o FFRILL station JBRZAERIEIT

o FHMER P uRiET AirKiss &i% SSID Fl#5L
o JFARBUGESIARES] SSID FI%MY, SRJ5iER: WIFI

o>

: gz 0P 55\ e
| B SSIDEERS  \) ‘ﬂ‘q';ﬁ;*’; ,ff,i_j
! PR ——. Y [\5 wiFi - L]

g Q

KRBT B PR

WoOx Fh T B P

20.1: W& RERE
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w EEBTR, SRS ks AirKiss 845 U0 WiFD 19 SSID 5%, Kik— R4 UDP | #%
£, BHAS NG AT RS, BB N station R WiFi @& AT 2 1)) 1R, WiFi % & iR 4
AirKiss 15 VAN 7 ZE0E B, 3REE SSID 5% J5 #E47 N 48 iE %

B2 KT AirKiss JREEA A5 https://iot.weixin.qq.com/wiki/new/index.html?page=
4-1-1,

20.3 fEHRAA

AirKiss f# [ 3] LCD Eox 4k, WiFi AHCThfE.

20.4 AR

AirKiss {8 B FEHL T /examples/18_iot airkiss/applications HET, BeE wifi TYEME G E )
— R ThAEE, I H BRSNS E AL E A, main BRECSCILThEEIN T

int main(void)
{
rt_err_t result;
/* IE B */
lcd clear(WHITE);
/* LB wifi TAEB */
result = rt_wlan_set_mode(RT_WLAN_DEVICE_STA_NAME, RT_WLAN_STATION);
if (result == RT_EOK)
{
LOG_D("Start airkiss...");
/¥ — BB M demo */
smartconfig_demo();
}
/¥ WoR YRR *x/

iotb_lcd_show_wechatscan();

return 0;

Hrp—8 AN demo BEARSZIIAIT../../1ibraries/smartconfig/smartconfig demo.c, SEINEREUN

®
void smartconfig_demo(void)
{
rt_smartconfig start(SMARTCONFIG_TYPE_AIRKISS, SMARTCONFIG_ENCRYPT_NONE, RT_NULL
, smartconfig result);
}

SMARTCONFIG_TYPE_AIRKISS E/RALMZERN AirKiss; SMARTCONFIG_ENCRYPT _NONE
FINTCINE ; smartconfig_result JNHCI BV EREL, 32 BT ENEC MG B LA SR [R1iE %

orm—
RT-Thread RT-Thread W60X SDK F 4% F#} 98


https://iot.weixin.qq.com/wiki/new/index.html?page=4-1-1
https://iot.weixin.qq.com/wiki/new/index.html?page=4-1-1

RT-Thread W60X SDK F & F i
20.5 E{T

20.5.1 #WiF¥ & T

« MDK: Xii project.uvproijx ¥TH MDK5 L2, $HATHwmPFE.
o TAR: Wi project.eww 19T IAR TH%, #ATH .

G PEGIREACRS, AR5 A [ 1F T BT AR
FEFPIAT H W T Ps:

\ |/

- RT - Thread Operating System

/N 4.0.1 build May 21 2019

2006 - 2019 Copyright by rt-thread team
1wIP-2.0.2 initialized!

[I/sal.skt] Socket Abstraction Layer initialize success.

[I/WLAN.dev] wlan init success
[I/WLAN.1wip] eth device init ok name:w®
[I/DBG] config type:AIRKISS # W UG )

Bids o 456D, 0N E PR

WeChat Scan

20.2: 4G

SRS, EANFHLUEREN WiFi %55, S&EE, W FEFoR
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EEEizsE R

Wi-Fi F5f0 eesssssnsl

Wi-Fi 550

20.3: 465

BRI s H AW

msh >[I/DBG] locked channel 10

[I/DBG] ssid:aptest

[I/DBG] passwd:123456789

[I/DBG] radom:d7

[I/DBG] airkiss finish!

[I/DBG] smartconfig finish!

type:0

ssid:aptest

passwd:123456789

user_data:0xd7

[I/WLAN.mgnt] wifi connect success ssid:aptest
[I/WLAN.lwip] Got IP address : 192.168.12.240
networking ready! # M 4 T
airkiss notification thread exit!

20.6 JFEEIN

o THLFHEERAMM 2.4G s

—
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20.7 S|E&%

o (RT-Thread ZwfE4Em ) : docs/RT-Thread 4mfefsFg.pdf

o qrcode ¥AHfL: https://github.com/RT-Thread-packages/qrcode
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E21E

-

AT 5% (BRSSaim) iz

AT RT-Thread R0 AT 410, EEAGIAHIN AT %55, BIBHRN AT 4, #
1 LED ATHITF . WRRETME LM AT Server BRI, WLIBHHIEE socket 141 AT 23,

21.1 &/
AT $84 (AT Commands) 52N T #HIP T AHIFE A (MODEM) RIS, &t RIIFIK
&, BT —E b, EEA RS, RN R LR R RS .

RT-Thread $&4t77 8 H P AT 2444, R ERPIERRI TSI AT Server 1 AT Client 5
INEE. ZAMFTERR AT 2 MIRIE. A SE W, a0 R i B R e R
bt URC HEab A AT a2 B8 iz .

ABIFEEEAE ] AT Server, H I EIHERF ST
o Sifilidn 4. SLMZ MBS (ATE. ATZ %5);
AR AR RS N/NG, PEEdr 2 A
o AR A SR E N SHRILN, HRIRHE A4 S5 A A D) B
o M AVEM: REEFERAIA T B LA Wi, BBIT finsh/msh Ay 0T 5
o VHRBL: $EHE AT Server CLI fr AT A, FEH T &I,

21.2 AT Server {EHiiH

RT-Thread 1] AT HAFDhEEEA, GIFAUEH T AT Server MIAHXDIRE, BHIEANHSHE (AT 444

AT a2 RAEDIREHEATRI 2y, AU F YRS K -

o MKTHAE: AT+ox>=2 HI T AW A ZH0E X HBUEEH ;
o MWITIHE: AT+<x>? HI TR A6y &S H 2 HiE

o WHEIIAE: AT+oo=... ITHEEXSHHE:

o PATTRE: AT+ox> HITHATAHOGEAE.


https://github.com/RT-Thread-packages/atsrv_socket
https://www.rt-thread.org/document/site/programming-manual/at/at/

RT-Thread W60X SDK F & F-#it 21.3 5 T

A A VA IIREFF AT B AL, FH P H e N AT Server ay 20, AIARYE B 7R LH—
e LM FIRThAE RS, RSEHRITHAER] LIME A NuLL o, BB A A i Bom n 3 & atkay 4
W, NG RBLLT finsh/msh ap 2T 2N, WINERE T

AT_CMD_EXPORT(_name_, _args_expr_, _test_, _query_, _setup_, _exec_);

gt i::pu

_name_ R 2Y i

_args_expr_ AT WA ZHFIER; (EBHN NULL, < FR0iEsH, [1 FATESED
_test_ AT WA Re k%4 (JESEPh NULL)

_query_ AT B IR Ht: (F LD

_setup_ AT WEIRe R4, (D

_exec_ AT $ATDIRER B4 (JA].ED

21.3 iR

AT 184 (IRgasim) BIREEhl SR B0 0, AT fRS X A H T 2, LKL LED 1T, &
2 Wk ER

ATK MODULE

ViC

GND |||—$L{ 104 [

TZ KX
UA_RT" TX
AT R

ATK LFD

en AT 5530
D152

.—-l:w.h.u.m';—_ﬂl
)
il

ATE-MODULE

& 21.1: LED X H

21.4 AR

AT server ff FHBIFEN. T /examples/20 iot_at_server/applications HEXTF, FEFEFTE main.c
e, FESZEL AT HE X2 inshae, sesadst AT fg 26000 K.
BHEX AT %%

AT_CMD_EXPORT("AT+LED", "=<value>", led_parameter, led_query, led_setup, RT_NULL);
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S ik

“AT+LED” AT x84 %%

“—n AT % ZHFRER

led_parameter AT BHSHEREA, &1 LED IR EIRE
led_query AT Eifjhaem 4, K LED ATHPRAS
led_setup AT WEIBER 4, WE LED /THIRE

i LED &%

static at_result_t led_parameter()

{
/* R HETAT A WE Z B AT B m */
at_server_printf("AT+LED= 0, 1");
return AT_RESULT_OK;

}

i LED K7

static at_result_t led_query(void)

{
/* R [ & 3R B LED IRAE */
at_server_printf("AT+LED: %c", led_status);
return AT_RESULT_OK;

}

FF% LED

static at_result_t led_setup(const char *args)

{

at_result_t result;
/* fENTAS B 45 AN led_status */
if (at_req_parse_args(args, "=%c", &led_status) > @)

{
if ('0' == led_status)
{
/* LED T K */
rt_pin_write(LED_PIN, PIN_HIGH);
}
else
{
/* LED T3 */
rt_pin_write(LED_PIN, PIN_LOW);
}
result = AT_RESULT_OK;
}
else

—
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{
result = AT_RESULT_PARSE_FAILE;
}
return result;
¥
N— ) —
21.5 1B1T7T

21.5.1 Z®iF¥ & T

e MDK: XUii project.uvproijx ¥ MDK5 L8, AT
o« TIAR: Xii project.eww 3T FF IAR T2, #HATHF.

i P BIREACED, SRR [ R BT AR
it HE (B0 M) R ArR:

\ |/

- RT - Thread Operating System

/ 1\ 4.0.1 build May 16 2019

2006 - 2019 Copyright by rt-thread team

[I/at.svr] RT-Thread AT server (V1.2.0) initialize success.

msh >

AT 84RO Had (BO 2 A H) T EFx:

21.5 T 1847

RN | 2Lk

AT+LED=7
[iamm=0. 1| EF) LED sliREREE]
(AT+LEDT

AT+LED: 0 E=R124ET LED &
Ii¥+LED=1

== LED

AT+LED?
|rran: 1 B/REig LED Y&

EeEn | g
0SS Silicon Lebs CPZI0x v || MEXEET:  {RrrdiiE |1 ORI
@ ximen|¢  ELEOEE|C neESRsRST @iEiE (0w

& 21.2: LED X &

—
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21.6 JFEEMN
o A AT $54 TPAFLE SR G A e S
o VEREIE LA
o AT 84X H & A5 &M FEI S M

21.7 5|E&%

o (RT-Thread ZwfE48™ ) : docs/RT-Thread 4ufeEfs g .pdf

o (AT HAH): https://www.rt-thread.org/document/site/programming-manual/at/at/
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g 225
MQTT i BE 6tz

22.1 &9

ABIFEIE T Paho-MQTT BAFAL, JEom 1 A AR 554517 Be) UM A 48 i 5 U A 2 I ZhBg »

22.2 @R

AMGIFE T EAR I W601 WIFT 35 Fr 58 5% 24 38 1

22.3  E1Hi5ER

22.3.1 MQTT

MQTT (Message Queuing Telemetry Transport, ¥ 2 PAF1 & WAL o130, & —FhJE T kA6 /1T 17
(publish/subscribe) #EUH) “HEH WIRPML, ZPCET TCP/IP #rl L, o IBM £ 1999 KA
MQTT SR AT, LA AT A BR 77 56, A m fE & S L Se i nr S B %% . 1E A
—FMICTEES KA 5 oG BRI E TR, A . N BB S T A B IZ N A

MQTT &N %0 7 b 55 2 (R 7H 2 R AT /3T BAR R bl . MQTT PhSGERE. Wi, A5
TP, XA T EMEEARE) 2. EREEON, BRI, e Hlas S (M2MD
EEC (ToT). HAE, i TRBEMEEARGS. MRRSHET RS, BRERE. —%/h i
B e .

22.3.2 Paho MQTT €

Paho MQTT #& Eclipse SEILHIHET MQTT VMR i, AEAFEZLE Eclipse paho-mqtt IS
LA E ¥t —& MQTT & ImAefr .

RT-Thread MQTT % ) it B e 4 s R


http://www.eclipse.org/paho/downloads.php
https://github.com/eclipse/paho.mqtt.embedded-c

RT-Thread W60X SDK JT & T/t 22.3 T B

o W ABEE
RT-Thread MQTT #6520 T i 2 SR, 7E T W 28 A Fo e S BUEREITT I, S 4Ed 2 b
WE, EHESE, JFASNEFI Topic. $&EERMI TSN, BN TSI 5 .
o pipe f8Y, JEFHZE API
PRARGMFEAERE, $RA AT ROR, &M T R R & OB .
o SRR
PRGNSR . B S B W eSS, AT RABAT 1 58 SR [a]  eR

o TLS &A%
MQTT A] LISRH TLS ey s\ % 4, AREEE 1 2 e PR se 8k

22.3.3 GIFEFER A

AIRBIIEARHEGASL T /examples/21_iot _mqtt/applications/main.c 7.

MQTT B skl 7 MQTT & /i) e 8 oihe, JFkE R fZoe s MQTT & 7 v 1 & B
AR . AR A IR 55 %5 /2 Eclipse BJMNRR S48, &Mk, A~ 2 AE S CAE main X
TFKE o

7E main B, B/ MQTT &/ a0 (mq_start()) EM AN ZER I B R £, 2R
Ja AT WiFi HalEEYIGN . S RRER - WiFi 5, MQTT &/ iR # (mq_ start()) 24 H3hHE
H. mq_start() REFEREE MQTT % P umfEESH (&K i ID. OREFIERN A H 5 44 R b
), WEFMEERE CGERRY) . EAMBELRERREO, BEITEMEE, HAREAE R EAF
TR BT R AR FE . WETERE, RSB — MQTT & . %) e B RS %, I
PRELEINAE

mq_publish() B K IAHEE B F R AN S FIFE B 3 B2 IRAT MQTT 2 7 ¥ 5 h i 37 [
MRS, XFE, RAMNSBERBIACKAMHEE, SIBLZBUWRMIIEE. G FEE 1L FE e B A T
mq_publish() B#, KA T Hello,RT-Thread! Y&, FTEAFRAIE MQTT & 7wk ks, AbT-78
IR JE, 2YKE] Hello,RT-Thread! HITHE.

ABRE BT ES 73 - AR U0 T B -

int main(void)

{
/* LB wifi TERBR */
rt_wlan_set_mode(RT_WLAN_DEVICE_STA_NAME, RT_WLAN_STATION);
/* VEA MQTT J5 B0 R AN WiFi 3% $E B Th ) Al O R */
rt_wlan_register_event_handler(RT_WLAN_EVT_READY, (void (*)(int , struct

rt_wlan_buff *, void *))mqg_start,RT_NULL);

/* WA WiFi HBhiERE */
wlan_autoconnect_init();
/* ffRE WiFi Hzh#EH */
rt_wlan_config autoreconnect(RT_TRUE);

}

/* MQTT JH 3l ik 4 */
static void mqg_start(void)

.'r"\
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sup_pub_topic);

{
/* BCE MQTT & F i 24 */
{
client.isconnected = 9;
client.uri = MQTT_URI;
/* BEMLAE R ID A AT &K A i E M */
rt_snprintf(cid, sizeof(cid), "rtthread%d", rt_tick_get());
rt_snprintf(sup_pub_topic, sizeof(sup_pub_topic), "%s%s",
)5
/* B EEZSH ~/
memcpy (&client.condata, &condata, sizeof(condata));
client.condata.clientID.cstring = cid;
client.condata.keepAliveInterval = 60;
client.condata.cleansession = 1;
client.condata.username.cstring = MQTT_USERNAME;
client.condata.password.cstring = MQTT_PASSWORD;
/* wE R R */
client.connect_callback = mqgtt_connect_callback;
client.online_callback = mqtt_online_callback;
client.offline_callback = mqtt_offline callback;
/* WEEIT M topic M topic Xf N [E] U4 & A */
client.messageHandlers[@].topicFilter = sup_pub_topic;
client.messageHandlers[@].callback = mgtt_sub_callback;
client.messageHandlers[@].qos = QO0S1;
}
/* JE B MQTT % J7' ¥ */
rt_kprintf("Start mqtt client and subscribe topic:%s\n",
paho_mqgtt_start(&client);
is_started = 1;
_exit:
return;
}

/* MQTT V¥ B KA ik */
static void mg_publish(const char *send_str)

{

—
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N

MQTTMessage message;

const char *msg_str = send_str;
const char *topic = sup_pub_topic;
message.qos = QOS1;
message.retained = 0;
message.payload = (void *)msg _str;

message.payloadlen = strlen(message.payload);

MQTTPublish(&client, topic, &message);

return;

/* MQTT 1 £k [l i bR 2 */
static void mgtt_online_callback(MQTTClient *c)

{
LOG_D("Connect mgqtt server success");
LOG_D("Publish message: Hello,RT-Thread! to topic: %s", sup_pub_topic);
mg_publish("Hello,RT-Thread!");
}
N=— ) —
22.4 BT

22.4.1 #iF¥ & T

« MDK: Xl project.uvproijx fTH MDK5 T8, $ATHPE.

G SR, RN R E TR

22.4.2 BITHR

NS AEBEE RO R, TR BBE L WiFi , W ULE SIS ATEIH I M E B

\ |/
- RT - Thread Operating System
/ |\ 4.0.2 build Sep 1@ 2019
2006 - 2019 Copyright by rt-thread team
IwIP-2.0.2 initialized!
[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[I/WLAN.dev] wlan init success
[I/WLAN.1wip] eth device init ok name:w®
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start address is 0x0000
0000, size is 4096 bytes.
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[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate ENV CRC32 number

is OxD6363A9%4.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is

oK.

[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash

msh />[I/WLAN.mgnt] wifi connect success ssid:test

[D/main] Start mqtt client and subscribe topic:/mqtt/test/rtthread5125 #)0 3
MQTT % J ¥

[I/main] Start to connect mqtt server

[D/MQTT] ipv4 address port: 1883

[D/MQTT] HOST = 'mqgtt.rt-thread.com’

[I/WLAN.1wip] Got IP address : 192.168.12.49

[I/MQTT] MQTT server connect success

[I/MQTT] Subscribe #0 /mqtt/test/rtthread9660 OK!

[D/main] Connect mqtt server success

[D/main] Publish message: Hello,RT-Thread! to topic: /mgtt/test/rtthread9660 # R A
H R

[D/main] Topic: /mgtt/test/rtthread9660 receive a message: Hello,RT-Thread! #1li #
ANIRTE S

BATATLLE R, WiFi R G, MQTT %/ ik A shidE s 7RSS 2%, T 0 7, A1HE 2 1 1
HERERSS BT, WTAELIRE G, KA T —% Hello,RT-Thread! 152, ?ﬂaﬂ]@ﬁ%fﬁ&éﬂ?ﬂ&%%&?ﬁﬁ
R ZKIE B

Bor: HgEAFEmMAN MSH a4 wifi join <ssid> <password> FCE M4 (ssid Al password 437l
%ﬁ%éﬁ%wmqﬁF%ﬂﬁﬂxﬁmWﬁ%

msh />wifi join test 12345678
join ssid:test
[I/WLAN.mgnt] wifi connect success ssid:test

.......

msh />[I/WLAN.lwip] Got IP address : 192.168.12.92

22.5 JFEEIN

o [HEHAGIFERT R E L% WiFi.
o WHRH OZmEIR MQTT &% CGnFED, & MQTT AR 28 24 5 ] T 5 8% 8
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22.1: 1559535901730

o (MQTT ®MEHFFM) : docs/UM1005-RT-Thread-Paho-MQTT i F/iit.pdf
o (RT-Thread ZwfE$Em ) : docs/RT-Thread 4wfefs g .pdf
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HTTP Client IEESCINGIFE

23.1 &Y

AGIFEAN B U8 WebClient #4460, % % HTTP ¥ GET M1 POST &R, 3 HB250mm 5 i 58l

23.1.1 HTTP Y

HTTP (Hypertext Transfer Protocol) Wpil, B CAMERPML, &M RN &2 1 —#
Rz pi, TR PR T S @ T A A S G RS B RS HTTP hillg st T
TCP/IP Pl (P4 I FH E B . BRIASR 12 80 Ui o PRMEoRi iR A2 HTTP 2.0, HAI& & 212
HTTP 1.1,

HTTP P — AR /ma R s il — % i 5 IR S5 o ER 2 )5, KIE— R4 RS54 -
i 55 AR B R 2 e, B B R AE B R T A, R HLg TR A R R S, SE RS HTTP

23.1.2 WebClient {8

WebClient #fF /2 RT-Thread H EWTAK, T HTTP M%) mseil, eRftis 5 HTTP
JIR 55 4 BB R FE A T fE

WebClient # {42 fE4F -

o % IPV4/IPV6 Hbit
WebClient #X L2 H ZNRHE L AN URI bk f#% A W2 TPV4 Huhk sk IPVe Huhb, I H
Mr EE RS w8 T B G R, RS FAENE.,

« X# GET/POST EXKG%E
H B WebClient #3573 HTTP Wil GET 1 POST &R )72, X2 AN B 55 FH 2w
M ARR, R WG RTFR.

o THEIHHI EEMTEINEE

WebClient LIRS AR R k%, 78 B8l GET/POST &R 7k LA AR
bSO B AR 55 25 5E T IR 55 28 SO B A HE
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o YiF HTTPS ML
WebClient #FE R PR TLS Ina 7 s EdE,  PRUEEE i 2 R e 8 k.

o SEERSKEEERMALIES X
WebClient £ 4H0 H H (LR 8IS N A& 175 SRR A5 B 77 30, 7 () T ORI HER 1 PR EE R

23.2 fE{HiLRE

AL 5 Z UM ToTBoard H 1T WiFi BB TE M 4d(5, DRIk 6 Or R 41 &5 B Wiki #i41
AT BLIE R TAE

23.3 EH{HiLAA

HTTP Client 27T /examples/22_iot_http_client HZ F, HE AR EUBH W RIR:

A it B

applications/main.c app A (WebClient #IF2F2/7)
packages/webclient-v2.1.0 webclient X F
packages/webclient-v2.1.0/inc webclient AL Sk U
packages/webclient-v2.1.0/src webclient GRS ST 1

23.3.1 fHIFE{FEA AR

ABIFE T E LB B E T GET 15K J7 R € e 55 & 3R CEE, 2 e ilid POST i3k J5 X L
fe— B BRIk 55 &%, RO S5 s N 8 o IR B PRACRS 2 T /examples/22_iot_http_client/

applications/main.c H,
Hrp main BREEETEK wlan WEYIIGIECE, HERFR SN, F2F N FR:

int main(void)

{
int result = RT_EOK;

/* BE wifi L{EMA */
rt_wlan_set_mode(RT_WLAN_DEVICE_STA_NAME, RT_WLAN_STATION);

/* WUEA wlan HBEE IR */
wlan_autoconnect_init();

/* e wlan H 3 EE IR */
rt_wlan_config autoreconnect(RT_TRUE);

/* Bl E# 'net_ready' 895 & */
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result = rt_sem_init(&net_ready, "net ready", @, RT_IPC _FLAG_FIFO);
if (result != RT_EOK)

{
return -RT_ERROR;
}
/* JEM wlan EZEM L IR B, wlan EZ MK R IDE BL 'net_ready' 155 & */

rt_wlan_register_event_handler(RT_WLAN_EVT_READY, wlan_ready_handler, RT_NULL);

/* M wlan X 2% W T B2 ) Rl </

rt_wlan_register_event_handler (RT_WLAN_EVT_STA_DISCONNECTED,
wlan_station_disconnect_handler, RT_NULL);

/* EFF wlan W 4R */
result = rt_sem_take(&net_ready, RT_WAITING_FOREVER);
if (result != RT_EOK)

{
LOG_E("Wait net ready failed!");
rt_sem_delete(&net_ready);
return -RT_ERROR;

}

/* HTTP GET 5K K ik */
webclient _get data();
/* HTTP POST iR Kix */
webclient_post_data();

W RINBARMSKZ 5, 2 BaF AT webclient get_test() Fl webclient_post test() PR#Y,
M HTTP ¥pki% GET #1 POST ifK.

1. GET FK %%

KHFEFFEH GET J50iE K HTTP AkRZ54% www. rt-thread.com ] rt-thread.txt LA,
EARS 2P R HbIE N /server/rt-thread. txt, ¥ NERIA HTTP 4% 80.

B 2 A B B 25 1 webclient_get_data() MR &K 1% GET 15 K, % R W &0 B 8 4 H
webclient_request() 5CHUEEAS GET 1 =R & 1% 3k &5 5 AT 3K B B2 £ 8 1) o #2, 1xX B8 7 oy ik
BN GET i5R&EE R, mR AR5 2] buffer ZZpf X IFFTENE] FinSH 24 & .

webclient_request() BREL— M FH T M LA 4 A0 A% 00, AT 1% iR 0 2 g vl 2 5090 — O M 4 0 3k
WHAFME R X, B2 WebClient A GET 15 RAMH 77 NAI & /examples/19_iot_http_client/
applications/packages/webclient-v2.1.0/samples H3x N GET 15 RHEIFE 4

#define HTTP_GET_URL "http://www.rt-thread.com/service/rt-thread.txt"

int webclient_get_data(void)

{
unsigned char *buffer = RT_NULL;

int length = 0;
/* RIE GET iF K, MEHERINKE(E B, buffer B HUIEWCH Hgn */
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length = webclient request(HTTP_GET_URL, RT_NULL, RT_NULL, &buffer);
if (length < 0)
{

LOG_E("webclient GET request response data error.");

return -RT_ERROR;

LOG_D("webclient GET request response data :");
LOG_D("%s", buffer);

web_free(buffer);
return RT_EOK;

2. POST iK%=

KEIFEFFEH POST A iERKIE—BEEIES] HTTP AR5 www.rt-thread.com , HTTP AR 45 81
IR K [RIAE  HE B) v

] F2 A iE %% B webclient post data() B UK % POST R, ZHRB N EHEZMSEH
webclient_request() 5EMEEA POST i 3K & 1% Sk A5 2 AT B i £ 48 (1 Jm A, 3 B2 P g A 36 BRI
POST & RLFMAE L, W5 R HAR A buffer 220X JF4TEIF] FinSH i & . $ 2 WebClient 31
POST R A & & /examples/22_iot _http client/applications/packages/webclient-v2.1.0/
samples H T POST 1R HGIFE 4

#define HTTP_POST_URL "http://www.rt-thread.com/service/echo"
/* POST i K K1k B e 55 4% i Ho s */
const char *post_data = "RT-Thread is an open source IoT operating system from China

1.
: 3

int webclient_post_data(void)

{
unsigned char *buffer = RT_NULL;
int length = 0;
/* K% POST 53K, M HBRINLIAE S, buffer B2H MW B */
length = webclient_request(HTTP_POST_URL, RT_NULL, post_data, &buffer);
if (length < 9)
{
LOG_E("webclient POST request response data error.");
return -RT_ERROR;
}
LOG_D("webclient POST request response data :");
LOG_D("%s", buffer);
web_free(buffer);
return RT_EOK;
}

orm—
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el Al
23.4 1B1T

23.4.1 #WiF¥ & T

« MDK: Xii project.uvproijx ¥TH MDK5 L2, $HATHwmPFE.

G SR, R REAE N R E TR
T R E R R, FEFIsAT HS R frs

\ |/
- RT - Thread Operating System
/ |\ 4.0.1 build Jun 2 2019
2006 - 2019 Copyright by rt-thread team
1wIP-2.0.2 initialized!
[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[I/WLAN.dev] wlan init success
[I/WLAN.1wip] eth device init ok name:w®
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start address is ©x0000
0000, size is 4096 bytes.
[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate ENV CRC32 number
is @xD6363A94.
[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is
oK.
[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash

23.4.2 FEIETELMLE

P77 MSH 21T, SRR E R AN . fH MSH 74 wifi join <ssid> <
password> BCE %% (ssid Fl password 7 AN A& IER R WIFT H P A A%, 40 fis:

msh />wifi join test 12345678

join ssid:test

[I/WLAN.mgnt] wifi connect success ssid:test
[I/WLAN.1lwip] Got IP address : 192.168.12.83

23.4.3 %% GET 1 POST &k

WiFi B MG, Jeiaft HTTP GET #3K, SRBOHTH GET RS HdE, #3217 HTTP
POST 3R, A% 45 & Hudhs 2R 5548 H AR HUIR % dsma BB . 0 R B -

[D/main] webclient GET request response data : # GET & 3K £ Uit 2 4
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[D/main] RT-Thread is an open source IoT operating system from China, which has
strong scalability: from a tiny kernel running on a tiny core, for example ARM
or Cortex-M3/4/7, to a rich feature system running on MIPS32, ARM

Cortex-Mo,
Cortex-A8, ARM Cortex-A9 DualCore etc.

# POST i 3R my N % 4k

[D/main] webclient POST request response data
[D/main] RT-Thread is an open source IoT operating system from China!

23.5 JFEEIN

f A BIRE A 75 ZOE L WiFi.

23.6 S|IH&%E

o (WebClient # {4 H FFM) : docs/UM1001-RT-Thread-WebClient i 7 . pdf
o (RT-Thread 4if2fiF) : docs/RT-Thread ZFEFEFT.pdf
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£ Web BR5E52H1F: WebNet

24.1 &N

AREIFEEH WebNet S E1E —4 Web IRE%%, FHER Web REESFHASTUM. CGI (FHAFHD.
AUTH GEAINIE). Upload CGUfE FAE) 258553 Thhg.

24.2 fE{HIRRR

AL BRI ToT Board BF FIK) WiFi #Ef1 TF RHEH, RIS & i WiFi i
M TF REEHAT PLIEH TAE.

24.3 HEETITIE
1. 7€ TF F4R H % N AE webnet SCHF3%.
2. £ webnet X392 B 6 admin A1 upload WA

3. ¥ /examples/23 iot_web_server/ports/webnet/index.html Eil%] TF KX webnet L3 H .,

index.html SCAFF2 Vi A web ARZS 28 B BRI/ R B TLTH,  FRATHEHERT html SO/ 72 FH A XA (51 A2 1 A4
RIJEERT. AK HTML IBESHAREALEH 295 index.html TUH, FFAUN webnet XK H,

24.4 EHRER

WebNet {7 /examples/23_iot_web_server H3EF, BB HMHEUIHU N RITR:

A Wi B
applications/main.c app A
ports/webnet ENIEDA

../../drivers/drv_spi_ tfcard.c TF RIKZ)
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ABFEEEE R T WebNet B JLAH H i e, 27 ML T /examples/23_iot_web_server/
applications/main.c X,

7E main B, EESER T LT JLAMES:

o H# SD F
o WAtk WIFIL, 2515 WIFI HahiZEE R
° E.'i;ﬂ] WebNet

main EREACIBUI T Fros:

int main(void)

{
int result = RT_EOK;

/* BRI R G */
if (dfs_mount("sde", "/", "elm", @, 0) == 0)

{
LOG_I("Filesystem initialized!");
}
else
{
LOG_E("Failed to initialize filesystem!");
}

/* B E wifi TAERR */
rt_wlan_set mode(RT_WLAN_DEVICE_STA NAME, RT_WLAN_STATION);

/* BIEESE */

rt_sem_init(&net_ready, "net_ready", @, RT_IPC_FLAG_FIFO);

/* VEME WIFT 3% £ pi oy Bl 3 ek 2 %/
rt_wlan_register_event_handler(RT_WLAN_EVT_READY, wlan_ready_handler, RT_NULL);

/* FE WIFI H3h & */
wlan_autoconnect_init();

/* MHBE WIFI H3hiE# */
rt_wlan_config _autoreconnect(RT_TRUE);

[* FERFEAER %/
result = rt_sem_take(&net_ready, RT_WAITING_FOREVER);
if (result != RT_EOK)
{
LOG_E("Wait net ready failed!");
return -RT_ERROR;

/* J3 %) webnet demo */

webnet_demo();

—
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™
NS
1

return 0;

2 WiFi B8N, 22TAH webnet  demo() %L, %K% HE CGL, AUTH bl A& DRE, 28
JG )53 WebNet. webnet_demo() EREAAL 41T B :

void webnet_demo(void)

{
/* EM CGI AbHEpF %L */
webnet_cgi register("hello", cgi_hello_handler);
webnet_cgi_register("calc", cgi_calc_handler);
/* WE AUTH 4 E */

webnet_auth_set("/admin", "admin:admin");

/¥ BB */
webnet_upload_add(&upload_entry_upload);

/* Ji 3] WebNet */
webnet_init();

24.5 BT

24.5.1 #wiF¥ & TE

« MDK: Xl project.uvproijx T3 MDK5 T.5%, $ATHPE.
o TIAR: X5 project.eww T HF IAR LHE, HATHF.

GmikTE U, IR ST-Link USB 5 PC ML&EH:, SRR E M T 8T RIR.

24.5.2 BITHR

N BB E R R, IEWIEsTE, ZimiitE ST

\ |/

- RT - Thread Operating System

/ |\ 4.0.1 build Jun 6 2019

2006 - 2019 Copyright by rt-thread team

1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.

[SFUD] w25q128 flash device is initialize success.

[I/sal.skt] Socket Abstraction Layer initialize success.

[I/main] Filesystem initialized! # M &R 4 BB T
[I/WLAN.dev] wlan init success
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[I/WLAN.1lwip] eth device init ok name:w®

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start address is ©x0000
0000, size is 4096 bytes.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate ENV CRC32 number
is O0xD6363A94.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is
oK.

[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash
msh />[I/WLAN.mgnt] wifi connect success ssid:realthread

[I/wn] RT-Thread webnet package (V2.0.0) initialize success.

[I/WLAN.lwip] Got IP address : 192.168.12.29 # W 2% 3% 2 1 Th

24.5.3 ESTIHEER

Vil web 454548 H K H, web %S85 BN R H 3 N1 index.html 3¢ index.htm C{f.
R E IR B S, A AR H X TRITE . R B 0T LLlid B /examples/23_iot_web_server/
rtconfig.h F[) WEBNET ROOT % k&, ERIAA /webnet.

EN AR OX BATHATN L) FRANINETE 3% 1P Hubk, 05 EATZ AR H % (/
webnet) HJ index.html X F, T EATR, TUH S EE BR:

[ webNet x | = - 2 A
“ G (1 O F==2|1921661220 | = FIREPBANEE P L, VEHEBFRET index.html " B9 L@
WebNet

WebNet 2= RT-Thread RTOS EBISR—{E web server, ISEESAIBEES, ASEFESH, M EETFHESS,

WebNet gk

4 HTTP 1.041.1 378
Ei% AUTH BASAE
=i CG| WEREE

it ASP TREIR
iE SSI ST,

=15 INDEX BRB=
=15 ALIAS B

4% upload i &

1. AUTH Test

WebNet E4IEIERITAS URL BRHEEH. EEEHTLUBRBRABDHEISE.

lr -

2. CGI Test
WebNet CGI TIgERTLALLRPINITIEERISRS, CGIMG:

> hello world
= ﬁl;

24.1: root

Z U 7R T WebNet BAFRLIIEEATIREN R, FFAE T J54s A R 0R B .
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TERE G RAB T 1) 55 B 0k, 7] DU R M TURAE TF R AR H 5 TR S EAE, SRJG7EN a5
FNIRSS ZR 16 TP o o9 ORE 6 TR H SR A XS g A, RIRTO7 0 S 0. ilan, AR H k9 /webnet,
MEYj £ TF K51 /webnet/product/a.html W U1, 7EX Y3 BN FF R IP Hillk/product/
a.html, BPA[HTHF ahtml F9IT

24.5.4 AUTH EAIA\IEFIFE

FEGIFEF T (/index.html) AUTH Test BT sy BAVGEDIREMIA: 7% %04 admin:admin %
B, PR IEARVGEXRENE, WA P4 admin, %19 admin. IR P AMENE, S#EARERT
Jadmin H3%, 17 B FRHire:

™ WebNet ® 4+ - 2 2
= X @ F=£| 1921681229 * B9 €
B3
w'EbNEt hitgeef192.168.12.29
SRR R

WebNet £ RT-Thread RTOS LAIR—I% web serve . B,

admin

WebNet ﬂ]ﬁﬁ =5 venns]

o FiE HTTP 1.0/1.1 %8 m
s 5% AUTH BERGE \

« =35 CGI WiSHE

« TIE ASP TREIR e . e T ———
o TS SSI STiHEA 2. A P B

+ T35 INDEX BRET

o 335 ALIAS 81

o 8% upload X EE

1. AUTH Test

WebNet B2 EMASEITAS URL BREIEHN, EEENTLIRIESRYA R,
— 1. Bl EEAAAE T fiE Wik

T UFThEI: BPEB=NYS adminadmin

& 24.2: quth

24.5.5 Upload 3 H1EHIF2

Upload %I #2520 A% 2] WebNet 45 w5 € H 3k Dhfg. 7EIFEF 71 1 Upload File Test FEH T £
o s feeE, MRELERE LA SO (CREIFERE R upload.txt SCHE), iy AL, ALK SCHE BAE IR
H3& N /upload H3%, W NEFR:
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[ WebNet x o+ - u] w
€ 2 C {y A F=2|1921681229 r B9 O

4. Upload File Test 1. ALeliEEEL [ & 0 fF

i AT SR AR, RS HERRERTE /upload B5.

&= |__ 2. fili kA

SR HETEpaS

[ Upload 0K x  + e
L3 C O © F=2| 192.168.12.29/upload A P OO
\Uploadonﬁlelengthm \ —— 2 BRI, RS
|Go back o root | 3 AR B

& 24.3: upload_file

24.5.6 INDEX HZERRHIFE

INDEX 412 8 715 UL [H SCAR 53R D RE

SRIGAEBIFE £ TT INDEX Test #HL N fiddy INDEX ThGEMIR: Viikl/upload Hif 18, <BkEZME HZR
T /upload H3, JFHIIHZHZ A X2 A SCHKE, i FEFTR:

< G O M 7 1921881229 e

3. INDEX Test

INDEY HhEHEien Ll AshERER T A0 E, 4HRER DA ATFE indes. htn, index. htzl, index. asp Fi{ed, HANETETERTHOIHEME.
. : — 155 il INDEX Th R T

4. Upload File Test
i LERRTUAT L HHiEEOER. ZRLEFRBRTE /wlad BR.

| [ER]
< C O M v 19216812187l e 2.17 [ A H 3K T Jupload Hax, FIH HRTHH L e

Index of /upload

e &
ucload.sxs 4

WebNet/2.0.0 (RT-Thread)

24.4: indezx

24.5.7 CGI B4 HFE

KGR CGI 7~fl: hello world f5IF2H1 cale 172, H TR CGI HAALE LA TIfE .

e hello world 32

—
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hello world FIFEi# 2~ T 7E T MR XA NFIIEE, 7EHIFEE T CGI Test L &S5 > hello world
Yo, SR SR HEER, i E:R 7T hello world ¥ CGI FA- LB RSy, SR 57637 T

Mt Go back to root fZHE[FIFIHIREE T, W1k B .

[ webmet x e
&« C O O F==%|1921681229
2. CGl Test

WebNet CGI TgEmTLliEFTHEENSE, CGIME:
[ = 1. £ hello world #

2 calc

B helle ®
< C O OF=z

192.168.12.29/cgi-bin/hello | ———— 2. B3 200 T

hello world

& 24.5: hello _world

« calc fjlz2

cale BIREHHE ] CGI ThRELE T L J@om 1] ROk 5 ds T, 7EFIRE 0T CGI Test BT riih
> calc 4, W EPHAOUUN, S DNECT ril 5T fBE, Ui 2 BoR TECT NI AR . AR T

mii Go back to root FZEER] LARIBIFIFEF T, W0 F EFR:

[ Webhet x |+

€ C r @ Fees| 1921681229

2. CGI Test

WebNet CGI IIEERLLLLBPINITSENES, CGHG:

> hello worl b
> calc — 1. giili cale ¥ B

B cale < +

& C 0 @ Fe==| 192.168.12.29/cgi binjcalc 2.8 W e
|11 +[22 l: 33

3
TN 3 i, AR

[Go back to root | e=—0 4. 7GR E

24.6: calc

24.6 FEEIN

—
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o WPV RG R, TFEMH mkfs -t elm sdo a2 RTE TF K L@ — N RS, REE
=B

o TF RHEFHFEAH webnet, webnet/admin Fl webnet/upload =AM, 75 NWIEIFE VG A 2 H A

o MHE [HHE LK) WebNet BAFELEIDIRE, W LA WEBNET H /7 it

24.7 S|H&%

RGN ZEIL) : docs/AN0012-RT-Thread- X R4t 8 H %12 pdf

o (WLAN HEZLN HZEIC) : docs/AN0026-RT-Thread-WLAN HEZE N F 210 . pdf
(WEBNET HFFM) : docs/UM1010-RT-Thread-Web fg %585 (WebNet) H F* F-Ht.pdf
o (RT-Thread ZmfE48 ) : docs/RT-Thread 4ifEds . pdf

24.8 {£F websocket BB (E

AEIFEEH 1ibrws BAEES PC LK websocket IRS 23T HIZAL H., BN websocket BAFHLIE
{GiLHE .
24.9 &EIT

WebSocket #&—fi7E A TCP iE#: T W TIEERL, T 2011 F4¢ IETF & NtdE RFC
6455, JFH RFC7936 # 78 HlVE. WebSocket {4155 F iy AR 45 #5  [0] IR A0 B8 A2 #e A0 A9 E a7 o2, R vF Ak
4 vty R 1) 2% P v AR B

librws AR/, B4 websocket &/ C 1B E, BBLUNRA:

o THABFIME A

o FA—SLEEN, AT librws.h

o RS

o LRFEJE B AP R K /BEGT BE
24.10 H"EHRAR

AAG)FE T AR WiFi ThAg s i 26 A5, B w1 T 4 B8 WiFi Thegr] DLIE® T4F, IFH
RERE IR 2%

24.11 AR

24.11.1 FREKALIER
TEERBP T 7 R
1. B2 E wlan B H3NEEIIREHTFE HahiER.
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2. £ websocket 5 PC ALK websocket ARG 28HEATER:. BdE Kik. &L,

int main(void)
{
int i;
static rws_socket socket;
/0L R EHRRECEKE IP Mk x/
const char *host = "192.168.10.168";
const char *send_text = "Hello RT-Thread!";

/* WA 5y X R */

fal_init();

/* WUtk easyflash */

easyflash_init();

/* B wifi TEBR */

rt_wlan_set_mode (RT_WLAN_DEVICE STA NAME, RT_WLAN_STATION);
/* WAL B A EETE */

wlan_autoconnect_init();

/* fE e wlan H 3 iE B */

rt_wlan_config_autoreconnect(RT_TRUE);

/* B wlan 2B/ FEERE */
while (rt_wlan_is_ready() != RT_TRUE)
{
rt_thread_delay(1000);
}
rt_sem_init(&rws_sem_rec, "rws_rec", @, RT_IPC_FLAG_FIFO);
/* & echo.websocket.org */
socket = rws_connect(host, 9999);
if (RT_NULL == socket)
{
LOG_E("Can not connect %s",host);
return 0;

for (i = @0; i < 10; i++)

{
/¥ RIEHE */
rws_send(socket, send_text);
/* ER W R */
rt_sem_take(&rws_sem_rec, RWS_RECEIVE_TIMEOUT);
/* WRRZEEE SHEBHEE RS — % */
if (strcmp(text_rec, send_text) != 0)
{
LOG_E("Receive data: %s is different from send data: %s", text_rec,
send_text);
}
}

—
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if (text_rec != RT_NULL)
{

rt_free(text_rec);

}
/* Wi T EE */
rws_disconnect(socket);

24.11.2 websocket &3 AH

websocket EERE, FTEAEN url 505, AKEFEFIH RT-Thread W66X_SDK/tools/websocket [H]
websocket.exe T. B A HLIN{E N websocket M55 3, ERkui 572 9999, 4 EREF LS socket M GIEE
WE, DUER:. Wit Bl SR seal, BRI R

static rws_socket rws_connect(const char *host, const int port)

{
static rws_socket socket;
/* G # socket */
socket = rws_socket_create();
if (socket == RT_NULL)
{
LOG_E("Librws socket create failed. ");
return RT_NULL;
}
/* & B socket url */
rws_socket_set_url(socket, "ws", host, port, "/");
/* WE socket &R K EL */
rws_socket_set_on_connected(socket, &rws_open);
/* W Hsocket Wi Hl I B */
rws_socket_set_on_disconnected(socket, &rws_close);
/* BB E WO BB R </
rws_socket_set_on_received_text(socket, &message_text_rec);
/* WEBHE B */
rws_socket_set_custom_mode(socket);
if (rws_socket_connect(socket) == RT_FALSE)
{
LOG_E("Connect ws://%s:%d/ failed. ", host, port);
return RT_NULL;
}
LOG_D("Connect ws://%s:%d/ success.", host, port);
return socket;
}
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24.11.3 websocket ErFFiEHEiNHAR

websocket W82 AL RIS BE IR, Wi socket 74z, BARSZHLAT:

static void rws_disconnect(rws_socket socket)

{

rws_socket_disconnect_and_release(socket);

LOG_D("Try disconnect websocket connection.™);

24.11.4 websocket &iZE#IE1REA

websocket, A& HE bR B T ZORAT EURIERIBEE . IR HEAT K%, FRANSEILAN T :

static int rws_send(rws_socket socket, const char *text)

{
LOG_D("send message: %s, len: %d", text, rt_strlen(text));

rws_socket send_text(socket, text);

return RT_EOK;

24.12 B1T
24.12.1 4miF & T

e MDK: X project.uvproijx ¥TH MDK5 L2, $HATHmPE.
o TAR: Xii project.eww FTJF TAR THE, FATHIF.

e, RITRIRE PC HLER, RIRRE T ERETF IR

24.12.2 TITHR

TEH AR E AT, XTI RT-Thread_W68X_SDK/tools/websocket/websocket.exe
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emd — u] X
- Thread Operating S
4.0.1 build Jun
ight by
TwI ? initialized!
[SFUD] Find a Winbond h chip. Size
[SFUD] w25 lash device 1s 1nitialy

B <> cmd

Hello

Hello RT-Thr
Hello RT-Thr
Hello RT-Thr
Hello RT-Thr
Hello RT-Thr
Hello RT-Thr
Hello RT-Thr
Hello R

length:
Hello RT-Thread! : 16
ge: Hello RT-Thre length:
Hello RT-Thread! n: 16
ge: Hello RT-Threa length:
Hello RT-Thread!, : 16
ge: Hello RT-Thread!, length:
Hello RT-Thread!, len: 16
ge: Hello RT-Thread!, length
Hello RT-Thread!, len: 16
ge: Helle RT-Thread!, length
Hello RT-Thread!, len: 16
ge: Helle RT-Thread!, length
Hello RT-Thread!, len: 16
ge: Helloe RT-Thread!, length
Hello RT-Thread!, len: 16
RT-Thread!, length:
!, len: 16

RT-Thread!, length:
D/ websocket connection.

641 1/1 [+] NUM

24.7: websocket IBITRURE

TERAMCER T H ST Frs:

\ |/

- RT - Thread Operating System

/1N 4.0.1 build Jun 13 2019

2006 - 2019 Copyright by rt-thread team

1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] EasyFlash Vv3.3.0 is initialize success.

[Flash] You can get the latest version on https:
[I/WLAN.dev] wlan init success

[I/WLAN.1lwip] eth device init ok name:w@
msh />[I/WLAN.mgnt] wifi connect success ssid:aptest
[I/WLAN.1lwip] Got IP address : 192.168.12.150

[D/main] Connect ws:

[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Websocket open success.

[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16

orm—
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[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16
[D/main] send message: Hello RT-Thread!, len: 16
[D/main] Receive message: Hello RT-Thread!, length: 16

[D/main] Try disconnect websocket connection.

24.12.3 HEEILKMLE

BIRRAERE T wlan HBIER:, ZIHEZMS HEERE wlan, BIFRRHEZ G, S8E wifi BN
HE, W

msh />[I/WLAN.mgnt] wifi connect success ssid:aptest
[I/WLAN.1lwip] Got IP address 192.168.12.26

B B EE WA S B, MR EER ST N MSH m&1T, SREA AL E %
H NG, H MSH 74 wifi join <ssid> <password> FACE W% (ssid Al password 437 N &%+
() WIFL F F 4/ #0d), 0 s FoR:

msh />wifi join ssid_test router_key xxx

join ssid:ssid_test

[I/WLAN.mgnt] wifi connect success ssid:ssid_test
msh />[I/WLAN.lwip] Got IP address 152.10.200.224

24.12.4 websocket

B e O B H ST

[D/main] Connect ws://echo.websocket.org:80/ success. # & I)i& 8k %5 4%
[D/main] send message: Hello RT-Thread!, len: 16 # RIEHYE

[D/main] Websocket open success. # 47 websocket
[D/main] Receive message: Hello RT-Thread!, length: 16 # % W £ ¥5
[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length: 16

[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length: 16

[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length: 16

[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length: 16

[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length: 16

[D/main]

RT-Thread

send message: Hello RT-Thread!, len: 16
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[D/main] Receive message: Hello RT-Thread!, length:

[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length:

[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length:

[D/main] send message: Hello RT-Thread!, len: 16

[D/main] Receive message: Hello RT-Thread!, length:

[D/main] Try disconnect websocket connection.

24.13 JFEZEIN

16

16

16

16

24.13 T {ERF

# W T B 3%

o main PR AY host Bk H M IP Hudik, WIHE websocket fUISE A IZIT, M wii £

24.14 S|H&%

o (RT-Thread ZwfE48m ) : docs/RT-Thread 4ufeEfs g .pdf

—
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JSON HBESHET

AR B cJSON b4, PE4AN28 JSON Hd (ot S &t Ik 2 (K) JSON #EAT AT

25.1 &N
json JE— R SE AT FAIEE S HSCAK T, FARIEE A REE, B LR
o AT VR 5 Mo i b

Y PN
o STHUSMNAVER, J6H ORI i

RT-Thread cJSON L2 —FiEREHN C iES JSON T

http://www.json.org/json-zh.html, o] LIARYEAS[FIHIAE = > 153k

PE, H Ak JSON VAT 276
1718 5 kS

25.2 fE{HiRRE

json By K 5 g Hr BIRE A A D S ThRg, o HAR R -

25.3 iR
json BUE M SARMTAL T Jexamples/25_iot cjson/applications H3E T, FEFEFIE main BEH,

{"stx":"RT-Thread", "num":123, "obj":{"bool"::true, "array": »
["V3.1.2","V4.0.0"]}}
a4
AT H
BRtEEERTjson

LI json MUK S EAT, 40 T B R
PR AR json FERIEE RO e, WRHT B N A AR AT B B e R, BRI R .

¥ object {3}
str: RT-Thre
num: 123
¥ obj {2
bool: tru
¥ array [2]
0 s

1 Ve


https://github.com/RT-Thread-packages/cJSON
http://www.json.org/json-zh.html

RT-Thread W60X SDK JT & T/t 25.3 T AU

I json EREUWIT

/* K json */

static char *make_json()

{
char *p;
cJSON *json_root = cJSON_CreateObject(); /* G E 5] json X % */
cJSON *json_sub = cJSON_CreateObject(); /* fil#d 7% 5] json X} % */
cJSON *json_array = cJSON _CreateArray(); /* )&% 4l json X% */

/* FI Wl # cjson & AT */
if (RT_NULL == json_root || RT_NULL == json_sub || RT_NULL == json_array)
{
LOG_E("Fail to creat cjson");
rt_free(json_root);
rt_free(json_sub);
rt_free(json_array);
return RT_NULL;
}
/% UN MR AE X */
cJSON_AddStringToObject(json_root, "str", "RT-Thread"); /* sl 5 #F & B G 6] */
cJSON_AddNumberToObject(json_root, "num", 123); /* ¥ i % B gk {5 6 */

/* IS json X R EB|F json X RHF */
cJSON_AddItemToObject(json_root, "obj", json_sub);
/* WIN bool FEAL T json X H */

cJSON_AddTrueToObject(json_sub, "bool"); /* ¥l bool M EE(H Xt */

/* WA json X R I json X R */
cJSON_AddItemToObject(json_sub, "array", json_array);
cJSON_AddStringToObject(json_array, @, "V3.1.2"); /* HInEdlpl i */
cJSON_AddStringToObject(json_array, 0, "V4.0.0");

/¥ T json FRFHE x/
p = cJSON_PrintUnformatted(json_root);

cJSON_Delete(json_root);
return p;

BRAT json EREUIT

/* fRENTH A M json */
static void parse_json(char *p)

{

cJSON *root, *subordinate;
RT_ASSERT(p);

root = cJSON_Parse(p);

—
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if (RT_NULL == root)

{
LOG_E("Fail to parse root json");

return;

/* fEMT json H CISON_STR X} i [l 7 75 d */
parse_string_kv(root, "str");

/* fAMNT json W "num" B XN KT */
parse_num_kv(root, "num");

/* fEHT ¥ json */

subordinate = parse_key(root, "obj");

/* fRHT T json 1 “bool” XS bool {H*/
parse_bool kv(subordinate, "bool");

/* f#HT json FA */
parse_array(subordinate, "array");

cJSON_Delete(root);

25.4 15 i

N

]t

int main(void)
{
/* H . json */

char *p = make_json();

if (RT_NULL == p)
{
LOG_E("Fail to make cjson");
return 0;
}
LOG_D("make json ->");
LOG_D("%s", p);

/* fRMT A A json */
LOG_D("parse json ->");
parse_json(p);

rt_free(p);
return 0;

—
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25.4.1 #Hi¥ & T

e MDK: XUii project.uvproijx 7 MDK5 L2, #AT%mEF.
o TAR: X project.eww FI7F IAR LHE, #ATYIF.

G PEBIREACRS AR5 A [ 1 T BT R
MR IE4T HEMW T FR:

\ |/

- RT - Thread Operating System

/ ]\ 4.0.1 build May 14 2019

2006 - 2019 Copyright by rt-thread team

[D/main] make json ->

[D/main] {"str":"RT-Thread","num":123,"obj":{"bool":true,"array":["Vv3.1.2","V4.0.0"
13}

[D/main] parse json ->

[D/main] str : RT-Thread

[D/main] num : 123

[D/main] obj :

[D/main] bool : 1
[D/main] array:
[D/main] V3.1.2
[D/main] V4.0.0
msh >

25.5 FEZEIN

o FJEE json WK, TRESEUE 1% json AL A R TGV 5 A

25.6 S|F&%

o (RT-Thread 4if2f5F) : docs/RT-Thread ZFEFEFT.pdf
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% 26 =
TLS ZEEEGITE

ABIFEA AU mbed TLS #A4H45 HTTPS AR 5% %8 &7 22 4 (il IE R

26.1 &N
mbedTLS (£ PolarSSL) s&— i ARM 2 /] JFJEMYES 1) SSL/TLS HikPE. HAEH C itiE
= LA/t b 25 (B SEB T SSL/TLS Thee K & Finis 5y, 5 TRifd. (R SRy e, T {EH K

N R FAMAE RN S A SSL/TLS D, MM B Oy ias] I RT-Thread #ERS L, JFK
F 0 AT AT ] RT-Thread OS f1°F & _EE#ZAE M mbed TLS AW E#AL TLS 4%

26.2 fE{HiLRE

mbedTLS 1 #2 7% Bk #i ToTBoard Hx & b1 WiFi Bidk 52 s W 26 @S, B s w4 F & F i
WiFi #4 ] PLIE R TAE.

26.3 E{HiLAA

fal BIFENAL T /examples/26_iot_mbedtls HEF, HEECHMEPU T HR:

A Wi B

applications/main.c app A

applications/tls_test.c mbedTLS FIF2£FE/7

ports FEHE S

packages/mbedtls mbedTLS {6 (tls JEISSEHL

packages/mbedtls/certs TLS UE BB E %
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26.3.1 f5IF2{EF A

mbedTLS HIFZRHILL T /examples/26_iot mbedtls/application/ A3, A main.c FTERE
B wlan WESHIAEAGECE, FEEEAFR ST, 27 W Fs:

int main(void)

{
int result = RT_EOK;

/* Wtk wlan B 30&E # D) Rg */
wlan_autoconnect_init();

/* ffRE wlan H 3 I RE */
rt_wlan_config autoreconnect(RT_TRUE);

/* Q% 'net_ready' f§ 5 & */
result = rt_sem_init(&net_ready, "net_ready", @, RT_IPC_FLAG_FIFO);
if (result != RT_EOK)

{
return -RT_ERROR;

/¥ FEM wlan EE LRI R, wlan EEM S R G 'net_ready' 5 & */

rt_wlan_register_event_handler (RT_WLAN_EVT_READY, wlan_ready_handler, RT_NULL);

/* TEM wlan X 2% W O 2 ) B */

rt_wlan_register_event_handler(RT_WLAN_EVT_STA_DISCONNECTED,
wlan_station_disconnect_handler, RT_NULL);

/* ZEFF wlan W 4R */
result = rt_sem_take(&net_ready, RT_WAITING_FOREVER);
if (result != RT_EOK)

{
rt_sem_detach(&net_ready);

LOG_E("Wait net ready failed!");
return -RT_ERROR;

/* WIEIEL KT, A3 mbedTLS & M im */
mbedtls client_start();

return 9;

WA NINEAME G, 2 H3IHAT mbedtls _client_start() PAJB3) mbedTLS & Fimfe /T .

mbedTLS % P iifEFL T /examples/26_iot_mbedtls/application/tls_test.c "', #Z.CXHEEHE U0
T

1. HTTPS REFHEE
AEIFEHMEH HTTP GET J7i£3 3R TLS IRS5 2% www. rt-thread.org HH I rt-thread.txt XA,
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AR ARN /download/rt-thread.txt, ERINUG DN 443, FEFEEUWT Fin:

// https://www.rt-thread.org/download/rt-thread. txt
#define MBEDTLS_WEB_SERVER "www.rt-thread.org"
#define MBEDTLS_WEB_PORT "443"

static const char *REQUEST = "GET /download/rt-thread.txt HTTP/1.1\r\n"
"Host: www.rt-thread.org\r\n"
"User-Agent: rtthread/3.1 rtt\r\n"
YNEN\R™ 8

2. BE1 mbedTLS &E i

int mbedtls_client_start(void)

{
rt_thread_t tid;
tid = rt_thread_create("tls_c", mbedtls_client_entry, RT_NULL, 6 * 1024,
RT_THREAD _PRIORITY MAX / 3 - 1, 5);
if (tid)
{
rt_thread_startup(tid);
}
return RT_EOK;
}

i#id mbedtls client start API fiJ# mbedTLS £F2, B3 mbedTLS & ' o
3. 8l& mbedTLS £T3X

MbedTLSSession *tls_session = RT_NULL;
tls_session = (MbedTLSSession *) tls _malloc(sizeof(MbedTLSSession));
if (tls_session == RT_NULL)
{
rt_kprintf("No memory for MbedTLS session object.\n");

return;

tls _session->host = tls strdup(MBEDTLS _WEB_SERVER);
tls_session->port = tls_strdup(MBEDTLS_WEB_PORT);
tls_session->buffer_len = 1024;

tls_session->buffer = tls malloc(tls_session->buffer_len);
if (tls_session->buffer == RT_NULL)

{
rt_kprintf("No memory for MbedTLS buffer\n");
tls_free(tls_session);
return;

}
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MbedTLSSession B S MIAFAE T84S TLS RN, fFfE%F TLS EEMLEMNBEMEEE,
TEH P AERAT TLS %7 o b R SCWIG A AT 58 AL &

4. #1814t mbedTLS & i

N AR mbedtls client_init PREVIUEAL TLS &/ .

IR Bz APT ZHUE AE AR SHEIT], EERPRAAL M 241 . IE45. SSL 2 1RACE S
SSL 22 HAAZH)—LEBCE , DA S s B A S A 0] B 4

AR AN s -
char *pers = "hello_world"; // W & BNl 75 & Fh T
if((ret = mbedtls client_init(tls_session, (void *)pers, strlen(pers))) != 0)
{
rt_kprintf("MbedTLSClientInit err return : -0x%x\n", -ret);

goto __exit;

5. #1741 mbedTLS &% F R

N AREFEH mbedtls client context BB E & i b F X EE, AFIEBAEN . RE THL. &
HEA SSL Bl E . WwEIMFERX (BiL MBEDTLS SSL VERIFY OPTIONAL) %,

if ((ret = mbedtls_client_context(tls_session)) < 9)

{
rt_kprintf("MbedTLSCLlientContext err return : -0x%x\n", -ret);

goto _ exit;

6. #37 SSL/TLS %1%

i mbedtls_client_connect BR%A SSL/TLS EH# iliE ., X HA &8 WEFEEIRE, UK
WEPREG 25 3R

ABIARESUn R PR -
if((ret = mbedtls_client_connect(tls_session)) != @)
{
rt_kprintf("MbedTLSCLlientConnect err return : -0x%x\n", -ret);
goto __exit;
}

7. REHE

I AT AR, TLS %7 i O 5 W58 Ih a7 TLS B F 4%, SRl LA i n s i %
AT socket 25,

6 SSL/TLS hENHE

ANBARAS R R

static const char *REQUEST = "GET /download/rt-thread.txt HTTP/1.1\r\n"
"Host: www.rt-thread.org\r\n"
"User-Agent: rtthread/3.1 rtt\r\n"
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"\r\n";

while((ret = mbedtls_client_write(tls_session, (const unsigned char *)REQUEST,strlen
(REQUEST))) <= @)

{
if(ret != MBEDTLS_ERR_SSL _WANT_READ && ret != MBEDTLS_ERR_SSL_WANT_WRITE)
{
rt_kprintf("mbedtls_ssl_write returned -0x%x\n", -ret);
goto __exit;
}
}

M SSL/TLS miER#iE
IR U s s

rt_memset(tls_session->buffer, 0x00, MBEDTLS_READ_BUFFER);
ret = mbedtls_client_read(tls_session, (unsigned char *) tls_session->buffer,
MBEDTLS_READ_BUFFER);
if (ret == MBEDTLS_ERR_SSL_WANT_READ || ret == MBEDTLS_ERR_SSL_WANT_ WRITE
|| ret == MBEDTLS_ERR_SSL_PEER_CLOSE_NOTIFY)
goto __exit;
if (ret < 9)

{
rt_kprintf("Mbedtls_ssl read returned -0x%x\n", -ret);
goto __exit;
}
if (ret == 0)
{
rt_kprintf("TCP server connection closed.\n");
goto __exit;
}
R, WREEEORE T MR, DAOCHLER.
26.4 I1B{T

26.4.1 #wiF¥ & TE

« MDK: Xii project.uvproijx ¥TH MDK5 T2, $HATHmPE.
o« TAR: Wi project.eww FJHF IAR THE, #ATMIF.

U PEBIRRARED, SRS R A N AR TR

R AT HEW R Pos:

\ |/
- RT - Thread Operating System
/ |\ 4.0.1 build Jun 11 2019
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1wIP-2.0.2 initialized!
[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] EasyFlash V3.3.0 is initialize success.
[Flash] You can get the latest version on https://github.com/armink/EasyFlash
[I/WLAN.dev] wlan init success
[I/WLAN.1wip] eth device init ok name:w®
msh />[I/WLAN.mgnt] wifi connect success ssid:realthread
[I/WLAN.1lwip] Got IP address : 192.168.1.2

AR PRI Ca N B R RCE T e, JEHIFR 7 B ERM IR, B& Ehn, S E%E
ML, MZGEREIIG, BT mbedTLS #ilFE.

W PR NS B L, EARsEE P&, ARSI E M.
26.4.2 EERERTLEMWLE
FEIPIE1T Ja =47 MSH 447, SR P RE R &AM fHH MSH 74 wifi join <ssid> <

password> HLE %S (ssid Al password 43 BN IERL ) WIFL H P A A% GS), 4R ) 5 2 E 3
AT mbedTLS #iIF2, 41~ ffis:

msh /= A
[Eh />wifi join real jmlen? | o

et e wifi join ssid key f5<$EEEwifi R4S

sh />h />/WLAN.mgnt] “wifi connect success ssid:realt! T———

MbedTLS test samplel
Memory usage before the handshake connection 1s established:
total memory: 51486

used memory : 22548 » - m]
maximum al'{ocated memory: 22548 MQ%ET%E}ZUJEEED mbEdtIS @ﬁ}:
Start handshake tick:33816

[t1sImbedtls client struct init success...

[t1s]Loading the CA root certificate success...

[t'ls]mbedtls client context init success

[I/WLAN.1wip] Got IP address : 172.16.200.174
[tls]Connected www.rt-thread. org 443 success.

[t1sTCertificate verified success.
Eénish handshake tick:353%2 } ]’]—-E:E'FX’HJLEEUJ , TLS EFRLh
MbedTLS connect success...

Memory usage after the handshake connection is established:

total memory: 51436

used memory : 43124

maximum allocated memory: 48532

Writing HTTP reguest success... .

Getting HTTP response... i%j{ﬁ?j%#}ﬁw&ﬁyﬂﬁm

HTTP/1.1 200 OK

Server: nginx/1.18.3 [Ubuntuj

Date: Mon, 10 Sep 2018 03:31:17 GMT

Content-Type: text/plain

Content-Length: 267

Last-Modified: Sat, ©4 Aug 2018 02:14:51 GMT

Connection: keep-alive

ETag: "Sb&50clb-18b"

Strict-Transport-Security: max-age=1800; includeSubdomains; preload

Accept-Ranges: bytes TLS Eiﬁﬁﬂ%ﬂﬁﬂﬁﬁﬁ

-Thread 1s an open source IoT operating system from China, which has strong scalability: from a tiny kernel running on a tiny core, for examp
e ARM Cortex-MB, or Cortex-M3/4/7, to a rich feature system running on MIPS32, ARM Cortex-A8, ARM Cortex-A9 DualCore etc.

MbedTLS connection close success. 9&'73 TLS i%}ﬁ

B 26.1: FELTLEM

26.5 JFEEIN

o MFEEKHIFE TLS PRFEE
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W P& I FE e e 1) HTTPS WA R 55 2%, 15 8 B menuconfig BB UE1, #4115 S %
{mbedTLS /" FMY » BEEFIEDR)S, 153 scons i EHHAE R TR, scons 2 H s EIEF
IR .

o MEMIK RAM&E&ROM &iF & H
A FREAE FIARHEY) mbedTLS e & X/ (config.h SCHF), %A E S/ AR%F RAM Al ROM ¥ & H
WORFE AL, WA P AT EIEAE, 165 % (mbedTLS H P FME) -

o WNEEK TLS BEEXXH

mbedTLS ERIMF FH B & XA mbedtls/config.h, XAFAIE /examples/26_iot_mbedtls/mbedtls
-v2.6.0/mbedtls/include/mbedtls/config.ho

AR FAMER scons BHMER TAR 80 MDK L%, A UEEBSGZ T #7 B € X E

TR P FH B scons ZmiFoiE A TR, 1H1BH mbedtls-v2.6.08/ports/inc/tls_config.h A4,
scons 2= H AL AT N 2548 DUF| mbedtls/config.h SCIFS

26.6 S|F&%

o (RT-Thread 4if24875) : docs/RT-Thread 4ifE45 4. pdf
o (mbedTLS H /7 FM) : docs/UM1006-RT-Thread-MbedTLS H F* F#t.pdf

o CL3CHF TLS I iE s it

RT-Thread #2115 W 2% 18 THAH < I BAF K 2 8 C 4 3CHF TLS %+, a1 HTTP %% )7 b
MQTT % J'%i paho-mqtt Bl H z iotkits K= Azureds, W01H T Z1G VA RT-Thread {43
TUREL .
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https://www.rt-thread.org/
https://www.rt-thread.org/
https://github.com/RT-Thread-packages/webclient
https://github.com/RT-Thread-packages/paho-mqtt
https://github.com/RT-Thread-packages/ali-iotkit
https://github.com/RT-Thread-packages/azure-iot-sdk
https://github.com/RT-Thread-packages
https://github.com/RT-Thread-packages

E2TE
R IR 3=

ABIRER B BEE AES-CBC e ke fif s Dhfe, ALAERBESE MD5 A1 SHAL BRa SRR plfs B 2.

27.1 &N

BEHUVIERI K T e, ORI B N2, 18 b . (BN ZE Il e, B R
RIISCANE D T O MBI Z G, B EAT R ERER . NEE LR AR EE, FRNLELEH
TEAE P BEE 2RI A o AR A 48 A0 e A5 P 3 AL R A s B3k S B ik o

27.2 fEHIRRE

AHEAE N A s URE 75 B AT A D i D e, e H A s

27.3 B ER

TELEINfA 3 RIS AL T /examples/27_iot_hw_crypto/applications/main.c Hi.

£ main BREC, S AES-CBC K8 HEAT INE, SR Ja 0 i Ja I RO AT o o s Se i,
HI MD5 A1 SHAL PIMEIN SR s B 2. AR — 2 HEER .

int main(void)

{
rt_uint8_t buf_in[32];
rt_uint8_t buf_out[32];

int i;

/* 7 H AR </
for (i = @; i < sizeof(buf_in); i++)
{
buf_in[i] = (rt_uint8_t)i;
}
VAREANEIE & N R



RT-Thread W60X SDK JT /& T/t 27.3 5 AU
LOG_HEX("Data ", 8, buf_in, sizeof(buf_in));

memset (buf_out, @, sizeof(buf_out));
/%% D H A kAT N &+
hw_aes_cbc(buf_in, buf_out, HWCRYPTO_MODE_ENCRYPT);

/* FTEDIN % S W A AR+
LOG_HEX("AES-enc", 8, buf_out, sizeof(buf_out));

memset (buf_in, @, sizeof(buf_in));
/% RN H s AT R */
hw_aes_cbc(buf_out, buf_in, HWCRYPTO_MODE_DECRYPT);

/* FTED N JE B A *+/
LOG_HEX("AES-dec", 8, buf_in, sizeof(buf_in));

memset (buf_out, @, sizeof(buf_out));
/% 0 K P #E AT MDs iE S */
hw_hash(buf_in, buf_out, HWCRYPTO_TYPE_MD5);

/* ATED 16 FHKEEM M5 45 */
LOG_HEX("MD5 ", 8, buf_out, 16);

memset (buf_out, ©, sizeof(buf_out));
/% PR A Y B3R AT SHAL B E */
hw_hash(buf_in, buf_out, HWCRYPTO TYPE_SHA1);

/* FTEl 20 =W KJEM SHAL 458 */
LOG_HEX("SHA1 ", 8, buf_out, 20);

return 9;

e B AR SEHURISAE main() BRECT J7. BEAFINAR S A FRAE RS> 4 NP IR, 38— Al
BARIAR R B R 3Ce 58 =00 BN SGITICE, i B PISEERAE . SE = R BUT N RS, 3RS
AR IR A R SEPPNER B R SC, BEBRTR .

1. AES-CBC jnf=

static void hw_aes_cbc(const rt_uint8_t in[32], rt_uint8_t out[32], hwcrypto_mode
mode)

struct rt_hwcrypto_ctx *ctx;

/* Gl @& — A AES-CBC [ £ F 3L */

ctx = rt_hwcrypto_symmetric_create(rt_hwcrypto_dev_dufault(),
HWCRYPTO_TYPE_AES_CBC);

if (ctx == RT_NULL)

{
LOG_E("create AES-CBC context err!");
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N

return;

}

/* WHE AES-CBC % %4 */
rt_hwcrypto_symmetric_setkey(ctx, key, 128);

/* AT AES-CBC % /ff % */
rt_hwcrypto_symmetric_crypt(ctx, mode, 32, in, out);
/* MIBR RS, BB UE */
rt_hwcrypto_symmetric_destroy(ctx);

2. HASH EE{HZE

static void hw_hash(const rt_uint8_t in[32], rt_uint8_t out[32], hwcrypto_type type)
{

struct rt_hwcrypto_ctx *ctx;

/* B — A SHA1/MD5 KA f) £ K C */
ctx = rt_hwcrypto_hash_create(rt_hwcrypto_dev_dufault(), type);
if (ctx == RT_NULL)

{
LOG_E("create hash[%08x] context err!", type);

return;

}

/* F N 4T hash 1B H */
rt_hwcrypto_hash_update(ctx, in, 32);
[* RBIBHE LR */
rt_hwcrypto_hash_finish(ctx, out, 32);
/* MIBR ERSC, BB R </
rt_hwcrypto_hash_destroy(ctx);

pg—

27.4 BT

27.4.1 #RiF¥ & T

e MDK: X project.uvproijx ¥TH MDK5 T2, $HATHmPE.

G SRS, RN R ETT AR

27.4.2 BITHR

£ PC S FH i T AT IFIF AR uarte $5 10, & B 115200 8 1 N . IEWia4T)q, Kimft(s B
T

\ |/
- RT - Thread Operating System
/ |\ 4.0.1 build Jun 3 2019
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D/HEX Data : 0000-0008: 00 01 ©2 @3 04 ©5 ©6 07  ........
0008-0010: 08 09 OA OB OC OD OE OF  ........
0010-0018: 10 11 12 13 14 15 16 17  ........
0018-0020: 18 19 1A 1B 1C 1D 1E 1F  ........

D/HEX AES-enc: 0000-0008: OA 94 OB B5 41 6E FO 45 ....An.E
0008-0010: F1 C3 94 58 C6 53 EA 5A 000RoSo
0010-0018: 3C F4 56 B4 CA 48 8A A3 <.V..H..
0018-0020: 83 C7 9C 98 B3 47 97 (B  ..... Gy

D/HEX AES-dec: 0000-0008: 00 01 02 03 04 05 06 07  ........
0008-0010: 08 09 OA OB OC @D OE O6F  ........
0010-0018: 10 11 12 13 14 15 16 17  ........
0018-0020: 18 19 1A 1B 1C 1D 1E 1F  ........

D/HEX MD5 : 0000-0008: B4 FF CB 23 73 7C EC 31 ...#s|.1
0008-0010: 5A 4A 4D 1A A2 A6 20 CE ZIo o o

D/HEX SHA1 . 0000-0008: AE 5B D8 EF EA 53 22 C4 ollo0oS s
0008-0010: DS 98 6D 06 68 OA 78 13 5 oMolMo3Xo
0010-0018: 92 F9 A6 42 5003

27.5 JFEEIMN

o AES Jnfif 2 LHON AT BT THEL I . — AN/ 16 711 N s i A IO 80 K/ s 252 16 7
T HBHAE .

o REIFE N INAE, FEISATECFFEF AES-CBC « MD5 .« SHAL [/ b, FF 58 T K3
(oxt, FEM T REAE IR AR A SR .

27.6 S|HE&%

o (RT-Thread ZwfE4Em ) : docs/RT-Thread 4mfefs g .pdf
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Ymodem MY EHHKGFZ

Ymodem OTA A& RT-Thread OTA SRR N EEEF I —F. ARk & hiEs H T8
HHE O (UART) #HTSCHAE M TAP fEZ TR, &% FH T 207 5K

28.1 H=HNR

28.1.1 [EHHEKEL

.ﬁtﬂ‘ﬁ, WEFRN OTA (Over the Air) J1EaiE FOTA (Firmware Over-The-Air) 2%, BP[#E 4
AN AT AR

28.1.2 Ymodem {&iA

Ymodem f&—FCAfLA PN, £E OTA N AHAZ A T EEARR LRI SCFF . 2T Ymodem
PRI TE R OTA [l 4T+ i — A AR I S

28.1.3 Flash 9 XfEd

BHEMANRRAET A RGN, T2 Flash 70 BRI ThREX B, MK BAN [F] 1 D e 73
X

EAK OTA B Fdiae /1, @EFEEDANANEFBITERS Lo Hd 557 B T R
FRZ N bootloader, 57— MT 5 ZHENFEFR LN app. BN TIAFRKIDIGE, fFM#7E Flash BA
FEIHHEYE R, MM T bootloader /3XA app 73[X.

EZHE N NN RGET/ZIBITIE Flash 11, FEIFKE R EA S BEER app 7 X5 ANH
B, TR R RN — N KB, XA XEE download 71X, WAFKZA app2 7rIX, XHL
WTF bootloader KTtk .

bootloader 77X app 47X+ download 73 [X & HAh 7> X —&EHI K T3 RFE. 73 XEIRIR T 1% X IR
AlEt, @EAESXA. X KA XHE L hEEE
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RT-Thread W60X SDK & Tl 28.1

28.1.4 bootloader H &

bootloader T+ LA LA T BFh

1. bootloader 73X + appl 73X + app2 7 XA
AN, bootloader JB3J5, 2 appl 1 app2 41X, WA 45 AR A & 5 5t i 17 WA 20 XA [ 44 o
A T E AR, A SRR T 2R B B AR R R R AN — AN IE AT app X, R
VR JE B9 R0 B e B AT B R A 14 [T 42 o
flir: LHREWMEE, JEaEE R,
BRG: appl 730X A1 app2 7X@ ER/MHEE, (5 Flash %; H appl fl app2 75 X # A BEAE
app [EfF, AREAFBELABE LR Cn WiFi (4.

2. bootloader 47X + app 43X + download ) X =

2T, bootloader Aal)5, ##& download 70 X2 A HAMCANKIE £, WK download 77X A
WA A, RSB RAS [ 744 M download 73 XHRIZF] app 771X, SEMJGHAT app 7> XN AIE ;40
R download 73 X WA BT RAHIE F, W E AT app 70 X A HIE1F.

AT A BT A, [P SR SRR B A R R3] download 7 XA, HJE JREAT T

flri: download 73 XA LALL app 7 X/MRZ (fEH E4EE 4F), 754 Flash %, T4 FEIME;
download 73 X ] AR E AR, AR E 4, W1 WiFi E4F. RomFs.

Rl TEROSE A, BRI R S R .

RT-Thread OTA 1 i/2 bootloader J1 24, 2, bootloader 43X + app 77X + download 73 [X ]
HA,

28.1.5 RT-Thread OTA 48

RT-Thread OTA /& RT-Thread /&I OS. E50 AV 6 BB FH R AR, Hbn SLB N & i [E]
RS TR 540,

RT-Thread &£ OTA B ZBIA BAH LN H:

o [EMFBAEEC:  E BRI 24, PR 2 AT 5

o [EfEINE: KR AES-256 MR, femEft M EL A etk

o [EEIESS: FRUESEEE, BARE MRS, Wb Flash 258 A, A ERRE, KN E
o ENTH: WIBRAZE R LR, #H—D1E Flash =M, WEERTE, MRF-ZoEE
o WrHL LRy WS ORYY, EE SRS R

o FELILJE. [FEEBURR, BAENEEE BT ELE, ST

o FIETRAE: W OS. B HFE. B Flash 5 H

o ZUHMEME R SCFEZMMPUY OTA FEHEE & MYEKN =&

RT-Thread OTA HEZLE U1 R Fons:
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28.1 T HRH1HR

APP

application

:

OTA Downloader

;

Flash abstraction layer
{ FAL)

:

Flash Driver

OTA Downloader

¥-modem ]

¥-modem (814

| Hitp OTA

http client {% ‘

RT-Cloud
OTA

RT-Cloud OTA 8% ‘

Flash abstraction layer
( FAL)

'
Y

Flash Driver

RT OTA
OTA WkEiEE
j Tt
i Al
boae
Quicklz Tinycrypt
FESEEE InREEELE
Y
Fastlz FAL
BEEEAM Flash &ERE0

28.1.6 OTA HLERIE

Gk W=

RT-Thread

HERTH R E M (RT-Thread OTA A R E B rbl A& fF), IF EAE OTA [E 442 [ AT IR 55 4%

28.1: OTA HE4[E

W2 o 5 LA R IR 55 25 0 B ) Bl TR 338 R4k OTA FHL[E 44
BRCA A #E G, RIS S RN S E bootloader
bootloader X OTA [T %Mz (WIZF] app 71X)
TR, PATHRRA app [FEF

OTA FH AR T EFR:

RT-Thread W60X SDK F % F#f

M ETR OTA HEZEE T LRI, Ymodem 7E OTA e 78 412 OTA Downloader ([T
22 WAL, 2O OTA WS EHE RT OTA H, WEtEH 23] T bootloader B4 H . OTA 55124
58 R fds, ORI T OTA ThaesnfixERE .

TEMARRG T R H, E5ER—X OTA [EfFimm 4, 87 E LTI EL:
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28.3 ¥ X FE

MITAPP

R

Device
Drownload
Application
G‘\i W=t A Bootjoatier
-|r‘\_.-"'
Bootloader | EFnEF

28.2 fE{IRFA

& 28.2: OTA HZ&7fE

AR F 2 AR A BE IR0 T s :

o UARTO(Tx: PA4; Rx: PA5)
o Ji FLASH (1MBytes)
o Ji4k Nor Flash (16MBytes)

28.3 HXFE

Iy X AR P A= e f bk SRR SRR Ui
app ana) 0x08010100 950K 0x080fd900  app N HFEF AKX
FLASH
easyflash Nor FLASH  0x08000000 1M 0x08100000  easyflash 7 [X
download Nor FLASH  0x08100000 1M 0x08200000  download F#AFfi#[X
font Nor FLASH  0x08200000  7M 0x08900000  font FJFE 4 [X
filesystem Nor FLASH  0x08900000  7M 0x09000000 filesystem X FRGEIX
orm—
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7 XK E XAE bootloader 125 H, WIRFHFEEN XK, WFEEEK bootloader F2/7. HEIA L HF
F P H7E X bootloader, WHIRFRHTER, iEEBAR RT-Thread 3K #F.

28.4 EH{HixAH

Ymodem fIFZf; T /examples/28_iot_ota_ymodem H T, HESCARE UL H W FR:

it e
applications N FH

applications/main.c app A

applications/ymodem_update.c ymodem M A, SEHLT OTA [E{H N0l 5%
ports/fal Flash 1R 25 (fal) MR
packages/fal fal FAEL

Ymodem [l FEL T AR

1. Ymodem # M%uif A ymodem B3 A iE T2 [E 14

2. APP ffH Ymodem W T #k[E 14 £ download 73X

3. bootloader X} OTA FLFE TS AHAHE (Wi2H| app 77 1X)
4. FEF M bootloader B3 2| app 4 X AT 51 A0 [El 14

28.4.1 Ymodem {Xh3iiEA

Ymodem FF 2% [E]{4F T 2 F SRS LE /examples/28 iot_ota_ymodem/applications/ymodem update.c
SO, AUCE A APT 01, AMEIR:

update F%{

void update(uint8_t argc, char **argv);
MSH_CMD_EXPORT_ALIAS (update, ymodem_start, Update user application firmware);

update PR # A FJEZE # 0 rym_recv_on_device JA 3) Ymodem Ft 2 #E %, J£{f A RT-Thread
MSH_CMD_EXPORT_ALIAS API PREUE IS H N ymodem_start MSH 74

[ F T EGE R BIERZHE N rym_recv_on_device R HURES, THEMIINEH RS, #HA1T OTA
T+

ymodem_ on__begin &%
static enum rym_code ymodem_on_begin(struct rym_ctx *ctx, rt_uint8_t *buf, rt_size_ t

len);

X — AR, WEEREE D rym_recv_on_device VEM, 7E Ymodem FEJFJEBNE, FRELE#E T
Ymodem WpSURIELS W& ISR HAT . FEERIRIBISCHFRAME R, NSO, 58 RO B 9]
AL TAE (i FAL download 47 X #:Bg, A4 5 NS,
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(M

ymodem_ on__data K3
static enum rym_code ymodem_on_data(struct rym_ctx *ctx, rt_uint8_ t *buf, rt_size t

len);

X NEEEA I R RS, EBEEEED rym_recv_on_device VEM, AEFIRFIET Ymodem #Hid
KIELEAWEIE G, PATZEEREAC IR (X B R 2 R EdE 5 A\ 2 download 4 1X).

28.5 BT
AT Ymodem OTA THAEKEET: v2.0.0 FRASH app L

28.5.1 wiF¥ & T

« MDK: Xl project.uvproijx T3 MDK5 T58, $ATHPE.

G SR, R AE N R E TR

28.5.2 BITIR

N BB E R IT AR, IERIEAT )R, ATRAE B AT ARA N v1.0.0.

\ |/

- RT - Thread Operating System

/ |\ 4.9.1 build Jun 5 2019

2006 - 2019 Copyright by rt-thread team

IwIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.

[I/sal.skt] Socket Abstraction Layer initialize success.

[D/FAL] (fal_flash_init:61) Flash device | w60x_onchip | addr: @
x08000000 | len: ©x00100000 | blk size: ©x00001000 |initialized finish.
[D/FAL] (fal_flash_init:61) Flash device | norflash | addr: @
Xx00000000 | len: 9x01000000 | blk_size: 0x00001000 |initialized finish.

[I/FAL] ==================== FAL partition table ====================

[I/FAL] | name | flash_dev | offset | length |
[I/FAL] === mmmmmmmmmm e eeeeeeeeeeaaao
[I/FAL] | app | wéex_onchip | 0x00000000 | ©0x000efco0O |
[I/FAL] | easyflash | norflash | ©x00000000 | ©x00100000 |
[I/FAL] | download | norflash | ©x00100000 | 0x00100000 |
[I/FAL] | font | norflash | ©0x00200000 | ©0x00700000 |
[I/FAL] | filesystem | norflash | ©x00900000 | ©x00700000 |
[I/FAL] =========c=cc====c=cceoocoocmmsmmmoocmmommooommosmmcoocmmms==s

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[D/main] The current version of APP firmware is 1.0.0
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28.5.3 [EFHEK

EMFIRE G ) APP_VERSION ¥ 2.0.0, X7 project.uvprojx 7 MDK5 T, $AT4i%. MikseH
JESTEARBIFEN H N Bin SXFIE, iZCRh B84 1 T R RIEf; rethread. rbl,

{f F4 ymodem_start /335 Ymodem F+2% .

FIIF 32+ Ymodem st M2 T H (HE#{# FH XshelD)
BT RME T, BATFRR, #EN MSH #4417
o TEBAMIAT AT BLHIAN ymodem_start 74 A3 Ymodem FH2

TR Ymodem WSUAATHRIE A GEBENIA % J5 £ B rt-thread.rbl &)

A8 COM20 - Xshell 6 (Free for Home/School) - m] X
ZHHF) REE) EZBNV) IR EEEE &0Ww)  EEH)

4+ By - |k k- BH-@- A- b = Mg -0- 9

r

ZEEHASCIS)...

XMODEM(X) b

YMODEM(Y) > FﬁVMODEMﬁE(S]HI

ZMODEM(Z) +3 FEYMODEMIZHI(R)...

Shift+Insert EERGERB00

Ctrl+Shift+F

The current version of APP firmware is 1.0.0

Ei£Break(B)

EEiFR)
EESERM)

28.3: #£#H Ymodem PHXKIE[E1F

o WHTHHIERE
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mainl The current version of| APP firmware is 1.8.0

[SFUD]Finc
[SFUDInorfla

Al (ota_m g jump to
redirect_add stk_add

Thread Operating ¢
4

build Jun

TwIP-: 2 initi
[SFUD] Find a Winb
[SFUD] w25 flash

[D/FAL] (fal it: Flash device w60x_onchip | addr: @
[D/FAL] (fal _init:61) Flash device | norflash | addr: © : |initialized fin

in] The current version of |APP fimware
SFUDIFind a Winbond f
SFUDInorflash flash device

) check upgrade. ..
! } fimware upgrade!
/OTA : jump to APP!
redirect_a . stk_addr:2

& 28.4: J-Z[E1F

BT E A 2 A T s, N BRI HE BB, app BEFCZ2M 1.0.0 MATHE
#7 2.0.0 FRA.

2.0.0 hRAS A A FFEZ SR Ymodem B4 T & IhAER), AT L —E M Ymodem #t47 OTA Jt
Peo FIP TR BTN E CRME SN, AT AR T p R AT B .

o O THFESZRF Ymodem WM, FHEAHBNERH Ymodem sk I% [FE {4
o HIOIPAFR 115200, LAEL, T

o (RT-Thread 4if2f5m) : docs/RT-Thread ZifEfEFd.pdf
(RT-Thread OTA HF*Fit) : docs/UM1004-RT-Thread-OTA H - F/li.pdf
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HTTP thiXE&HERGFZ

29.1 iR EH
HTTP B SC AR, SR P8R 2 (8 R, 7T DUSE T8 socket SEBUMREIZ /5 va e

Feo TN AT Lo HTTP RN E 53, RHARN S P om A B, B FLAR Dy (S 2 FH A2 4
WM B, T SRS ST RS, DL OTA [T #K.

ARFIFEFET HTTP &/ uiscil HTTP OTA B TEES, @i HTTP Bl M HTTP R%% N EF
KRB % . HTTP & i3 2% RT-Thread WebClient 48 .

29.2 BH=EHENR

2% Ymodem [E4F+HHIFE

29.3 FEMHIHEA
A AR A Y 2 AOAE A SRR U0 s -
o UARTO(Tx: PA4; Rx: PA5)

« ' FLASH (1MBytes)
o J74h Nor Flash (16MBytes)

20.4 HXFE

7y X A4k FAAH AL E iR/ R XN AL LW

app B 0x08010100 950K 0x080fd900  app M HAFEFAAitX
FLASH

easyflash Nor FLASH  0x08000000 1M 0x08100000  easyflash 77t [X


https://github.com/RT-Thread-packages/webclient

RT-Thread W60X SDK JF & T/t 29.5 T UL

Iy XA FR AL E A an Lk XN S LW

download Nor FLASH  0x08100000 1M 0x08200000  download F#EAFfEX
font Nor FLASH  0x08200000  7M 0x08900000  font )X
filesystem Nor FLASH  0x08900000  7M 0x09000000  filesystem X RGtX

73 XK E XAE bootloader 125 H1, WIRFHREEN XK, WFEEEK bootloader F2/7. HEIALH
F P H 7 X bootloader, WHIRFRHTENR, iEBAR RT-Thread 3R #.

29.5 4R

http BIF2(. T /examples/29_iot_ota_http H3 ', HE A E UM T FiR:

CAF e

applications/main.c app AH

applications/ota_ http.c http ota M, Z&T HTTP Wil OTA [FEfF R E0k %
ports/fal Flash iR 256 (fal) HIFEHE 1

packages/fal fal #fFA

packages/webclient webclient #fF4, SCHL HTTP & 7 i

HTTP [E4FALRAE R iR:

1. #T7F tools/MyWebServer ¥ ff, FFELEANL IP HhbFI6G S, EEAABTHREFH H 5
2. fE MSH F{#iH http_ota w4 F#[EF2] download 43X

3. bootloader X} OTA F&FE AT IRE . EAHz (WizF app 77 1X)

4. F&IF M bootloader Bk E| app 73 X HATH7 7 14

29.5.1 #E5iiAH

HTTP OTA [E 4 T 828 RIS TE /examples/29 iot_ota http/applications/ota_http.c XHH,
AH=A APL 80, A4 T

print__progress &}

static void print_progress(size_t cur_size, size_t total_size);

12 BR B T T B SO T Bk B
http_ ota_ fw__download R#

static int http_ota fw_download(const char* uri);
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http_ota_fw_download %3 T webclient API S2IL T MFEE W) uri FTECHERTIRE, FH TEHL

A% R download 43X

uri R http://192.168.1.10:80/rt-thread.rbl. JE 80 I FFEH P48 E . EAEH T TLS
HnE5ERE, EH https://192.168.1.10:80/rt-thread.rbls

http_ota B

void http_ota(uint8_t argc, char **argv);

MSH_CMD_EXPORT (http_ota, OTA by http client: http_ota [url]);
HTTP OTA A%, {8 MSH_cMD_EXPORT ERECK LS H A http_ota Ard.

http_ota A4 FEAL NE M F#EM4E, 7RFl: http ota http://192.168.1.10:80/rt-thread.rble

29.6 BT

ABIFEB R http OTA ZhAERE v2.0.0 WA app /7.

29.6.1 Z®iF¥ & T

e MDK: X ii project.uvprojx ¥TH MDK5 L8, #AT4m%F.

G R, R E R R E TR -

29.6.2 BITHR
WIEMEHER AR, EWEBITE, WA HATHRAN v1.0.0.

\ |/

- RT - Thread Operating System

/ |\ 4.0.1 build Jun 6 2019

2006 - 2019 Copyright by rt-thread team

1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[I/WLAN.dev] wlan init success

[I/WLAN.1wip] eth device init ok name:w®

[D/FAL] (fal_flash_init:61) Flash device | w60x_onchip | addr: @
Xx08000000 | len: Ox00100000 | blk_size: Ox00001000 |initialized finish.
[D/FAL] (fal_flash_init:61) Flash device | norflash | addr: @

x00000000 | len: 0x01000000 | blk size: ©x00001000 |initialized finish.
[D/FAL] (fal_partition_init:176) Find the partition table on 'w60x_onchip' offset

@ox0000f0C8.
[I/FAL] ==================== FAL partition table ====================
[I/FAL] | name | flash_dev | offset | length |
L/ B 55 e 5 3 5 5 0 1 5 5 1 5 1 5 5 1 5 1 5 5 5 ) 1 1 3 9 S 5 v

orm—
RT-Thread RT-Thread W60X SDK F 4% F#} 158



RT-Thread W60X SDK JT & T/t 29.6 T E1T

[I/FAL] | easyflash | norflash | ©x00000000 | ©x00100000 |
[I/FAL] | app | weex_onchip | ©0x00010100 | @x000ed800 |
[I/FAL] | download | norflash | 0x00100000 | ©x00100000 |
[I/FAL] | font | norflash | 0x00200000 | ©x00700000 |
[I/FAL] | filesystem | norflash | 9x00900000 | 9x00700000 |
I [

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start
, Size is 4096 bytes.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate
xD6363A9%4 .

address is ©x00000000

ENV CRC32 number is ©

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is OK.

[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash .

[D/main] The current version of APP firmware is 1.0.0
msh />[I/WLAN.mgnt] wifi connect success ssid:realthread
[I/WLAN.1lwip] Got IP address : 192.168.12.92

29.6.3 B3 HTTP OTA #H%

1. f#lE /tools/MywebServer.zip BT H3 (L)5H /tools/MyWebServer H )

2. X project.uvprojx T MDK5 T.#2, BXUAHIFE mian.c H ¥ APP_VERSION A 2.0.0 , FAT%
PFo giEseE, TEAREIN H X N4 Bin XfFk, Hd&fH OTA F4E M rtthread.rbl o

3. I7F /tools/MyWebServer Hik I ] MyWebServer.exe

ficE MyWebServer #fF, #EH# OTA [E4F (rbl X MEEE, WEANL IP Minl15, a3k

% N ERR:

WWebServer V3. 6. 21 Unicaode (By TGY)4THERR

msEms 1 55E OTA EEHERH

Hﬁﬁuﬁilﬂiﬁmta_tnnls ' | L

Tt 192 168, 1. 10 | HITRE#RO] [CJxrTesi#n]

3 550

[ » Eehstarn) B BEEM =T B (Restart) | B (Exit)

s || sl Onaas Dmeas
Sz T pEEO S
s ST AL IP L FE S 09

SieE

PR

29.1: JH3l MyWebServer #1F

4. HERIT AL, AR, #EN MSH #4247

5. fERLMa21T B http_ota http://192.168.1.10:80/rt-thread.rbl #5453 HTTP OTA JF

%
FRHE & ) MyWebServer #2F1) TP Al S AL BB http_ota fiv4s
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6. W&t
WANMA )G, S download 01X, FEIALE M. FEIREFHSTEI NEREEX.

msh />http_ota http://192.168.1.10:80/rt-thread.rbl
[I/http_ota] Start erase flash (download) partition!
[I/http_ota] Erase flash (download) partition success!
[I/http_ota] Download:

100%
[I/http_ota] Download firmware to flash success.
[I/http_ota] System now will restart...
PPPPPPPPPPPPPPPCCCCCCCCCCCCCCCececeecccecccce

HTTP OTA T~#[EMt5EmE, FahEEH:.

W £ HJH 5, bootloader 23 X F+ 2 [l {4 3E AT & i P A 52 B AR B8, 38 E B D JE R 2% AL 44 AN
download 7 X#}iz 2| H brsr X (X HJE app 47 [X).

THR SN & B RS U T iR :

[SFUD]Find a Winbond flash chip. Size is 16777216 bytes.

[SFUD]norflash flash device is initialize success.

[I/FAL] RT-Thread Flash Abstraction Layer (V@.4.0) initialize success.

[I/O0TA] RT-Thread OTA package(Vve.2.3) initialize success.

[D/OTA] (ota_main:62) check upgrade...

[I/0TA] Verify ‘'download' partition(fw ver: 1.1.0, timestamp: 1559803627) success.
[I/0TA] OTA firmware(app) upgrade(1.1.0->1.1.0) startup.

[I/0TA] The partition 'app' is erasing.

[I/0TA] The partition 'app' erase success.

[I/OTA] OTA Write: [==========================================================] 100%
[D/OTA] (ota_main:105) jump to APP!

redirect_addr:8010100, stk_addr:2000ECD8, len:972800

\ |/

- RT - Thread Operating System

/ |\ 4.0.1 build Jun 6 2019

2006 - 2019 Copyright by rt-thread team

1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[I/WLAN.dev] wlan init success

[I/WLAN.1wip] eth device init ok name:w®

[D/FAL] (fal_flash_init:61) Flash device | w60x_onchip | addr: @
Xx08000000 | len: Ox00100000 | blk_size: Ox00001000 |initialized finish.
[D/FAL] (fal_flash_init:61) Flash device | norflash | addr: @

X00000000 | len: ©x01000000 | blk_size: Ox00001000 |initialized finish.
[D/FAL] (fal_partition_init:176) Find the partition table on 'w60x_onchip' offset
@ox0000f0C8.
[I/FAL] ==================== FAL partition table ====================
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[I/FAL] | name | flash_dev | offset [ length |
[I/FAL] === - o m s mmmmmmm oo
[I/FAL] | easyflash | norflash | ©9x00000000 | ©x00100000 |
[I/FAL] | app | w6ex_onchip | @x00010100 | ©x000ed8e0 |
[I/FAL] | download | norflash | 9x00100000 | 0x00100000 |
[I/FAL] | font | norflash | ©x00200000 | ©0x00700000 |
[I/FAL] | filesystem | norflash | 9x00900000 | 9x00700000 |
[I/FAL] =============================================================

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start address is 0x00000000
, Size is 4096 bytes.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate ENV CRC32 number is ©
xD6363A94.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is OK.

[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash .

[D/main] The current version of APP firmware is 2.0.0

msh />[I/WLAN.mgnt] wifi connect success ssid:realthread

[I/WLAN.1wip] Got IP address : 192.168.12.92

WA TR e a2 ashisirmmEe, N EEFRHE ELIES], app FHE4 M 1.0.0 AT
27 2.0.0 fEAS.

2.0.0 AP fF FIAEZ 2B HTTP OTA N#EIhaen, BT l—HBAEH HTTP #47 OTA F+4k.
FH P o] 75 B8 0 H L A0, o] L T p R T 1B .

29.7 FEEIN

o MyWebServer 4 n] Ge 24 B K BRI Thae, (EARTEREE Windows By K 5L &
o HOIVERRE 115200, LAMEKK, T

o WURETHHADL APP IS, WK R APP BIRERHEZEIE TR, RJa9 R APP [E{F, Fit
T TR AR

29.8 S|E&%

(RT-Thread #if245F) : docs/RT-Thread mtE4E . .pdf

o (RT-Thread OTA /7 FM) : docs/UM1004-RT-Thread-OTA H ' F#t.pdf
OTA #i#1E52% Ymodem EHHHKTT

WiFi (B85 % A WiFi Manager B, BF WiFi W& &1

L]
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%30 =

g TREEERGIRE

\
/

30.1 &Y

netutils & —/MLE AL W R 2 TR, FIRZEAEE, TR IT & 2 TS 2% T g
B RIR Z AR U7 A A — e i % (/N TRES, R T A netutils AR T, HARM L% 1)
REV IS BB L T

ABIFERE R WATAE ToT Board JFAM EAEH] netutils FAHEHI & FTIEE .

30.2 fE{IRRR

AR TR EMA WiFL DYBE ¢ UM 208 A5, I iE s R & B WiFi Dhfgnl LUES TE, JFH
REAGIER P2

30.3 ER1Hi5ER

30.3.1 FERFKZILAA
TEEREP AT T a0 Nk

1. BCE wlan [ HNERIIREIIT R B 3hEE.
2. XM RGIIREMIVIAGAL -

int main(void)

{
struct rt_device *flash_dev;
/% WIEA G XK */
fal_init();
/* WUtk easyflash */
easyflash_init();
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/* BB wifi TAERER */
rt_wlan_set mode(RT_WLAN_DEVICE_STA NAME, RT_WLAN_STATION);

/* WIMEAL H S IE L E +/
wlan_autoconnect_init();
/* ffife wlan HB)EHE */
rt_wlan_config autoreconnect(RT_TRUE);

/* fE filesystem 4r X L @ # — 4 Block # % */
flash_dev = fal_blk_device_create(FS_PARTITION_NAME);
if (flash_dev == NULL)

{
LOG_E("Can't create a Block device on '%s' partition.", FS_PARTITION_NAME);

/* R OFAT32 MRS */
if (dfs_mount(FS_PARTITION_NAME, "/", "elm", @, @) == 0)

{
LOG_I("Filesystem initialized!");
¥
else
{
/* B E FAT32 X &% */
dfs_mkfs("elm", FS_PARTITION_NAME);
/* TR IRHEE#E, FAT32 X R %% */
if (dfs_mount(FS_PARTITION_NAME, "/", "elm", @, 8) != 0)
{
LOG_E("Failed to initialize filesystem!");
}
}
return 9;

30.3.2 netutils FHETHLEIAR

N2 RT-Thread netutils #AEIhRE 173 2 & 1)

ey i e hfefisr
Ping B A “ping” & AT LS &

W2 2 R EE, B LAREE
HFE B BATT 43 B R0 5E
24 e

NTP I} 8] [ 25 I} 28 i [ Bp L

TFTP AL TFTP & —MEHSCH)
A, e FTP M E
B

—
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B PaE YIREfE N

Iperf P BEM A Mk K TCP 1 UDP 45
ik RE, A DAHR R O
FEIR BB A B 2

NetIO P BB M 28 1) Ak =i TR

Telnet RV A ] DL SR B
RT-Thread ] Finsh/
MSH Shell

tcpdump X 25 1 3\ tepdump & RT-Thread
FET IwIP M4 T
H

E

netutils FAELSCAFEE IR Frs:

netutils // netutils C1f 3
F—iperf // iperf M 2% V£ fg W
F—netio // netio W %% A it & W X
F—ntp // ntp I (8] [ % I fig
F——ping // ping I fE
F-—tcpdump /] Wi T A
F-—telnet // telnet JR % %
F——tftp // TETP Tjj g
L—tools /7 W2 T A

30.4 EIT

30.4.1 Z®iF¥ & T

o MDK: Wil project.uvprojx T7F MDK5 TA%, AT k.
o TIAR: X5 project.eww TFF IAR L2, #ATHiEF.

e, KRS PC HLER, IR E T ERETF AR

Iy

30.4.2 BITHR
30.4.2.1 E&TIE

HTE(EFH TETP DJRe i RS8N A& SO 75 20 R SR, BT A R RV MBI 22347 S0 &R
GAHRIIREIWILEA . WIERAETR € BIAFif 25 0 X E3RAE W HEOUE R A, TRe S LU RE BRI
L. LA R ELE msh FHAT mkfs -t 1fs filesystem 14, ZM A STE NGB %N “filesystem”
53 X A LittleFsEAIHI M RS

MEARGIEF YIS E ST

RT-Thread RT-Thread W60X SDK F 4% F#} 164



RT-Thread W60X SDK J & T/t 30.4 5 iz

™
NN
1

\ |/
- RT - Thread Operating System
/1N 4.0.1 build Jun 11 2019
2006 - 2019 Copyright by rt-thread team
IwIP-2.0.2 initialized!
[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] EasyFlash V3.3.0 is initialize success.
[Flash] You can get the latest version on https://github.com/armink/EasyFlash
[I/WLAN.dev] wlan init success
[I/WLAN.1lwip] eth device init ok name:we
[I/FAL] The FAL block device (filesystem) created successfully
[I/main] Filesystem initialized!
msh />[I/WLAN.mgnt] wifi connect success ssid:aptest
[I/WLAN.1wip] Got IP address : 192.168.1.2
msh />

30.4.2.2 EIETLEKMEK

WA B B W2 AH DM B Ry, MR B/ TIETE SN MSH fr 1T, S M E
HBANMG . @H MSH 74 wifi join <ssid> <password> FCE W% (ssid Fl password )7 N &%
1) WIFL H P 2 fs09), a0k FioR:

msh />wifi join ssid_test router_key_ xxx

join ssid:ssid_test

[I/WLAN.mgnt] wifi connect success ssid:ssid_test
msh />[I/WLAN.lwip] Got IP address : 152.10.200.224

30.4.2.3 Ping TH

Ping Z—MMZKiZWr TR, RERMAEE QR GED IP Pl EIERE EHL. M55 EHLE R E R
R (ZER) MEEE AR,

Ping SCFFVj A 1P bkt BY 504 , (] Finsh/MSH 23T, REBUTHZBRMT

o Ping 44

msh />ping rt-thread.org

60 bytes from 116.62.244.242 icmp_seq=0 ttl=49 time=11 ticks
60 bytes from 116.62.244.242 icmp_seq=1 ttl=49 time=10 ticks
60 bytes from 116.62.244.242 icmp_seq=2 ttl=49 time=12 ticks
60 bytes from 116.62.244.242 icmp_seq=3 ttl=49 time=10 ticks
msh />
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e Ping IP

msh />ping 192.168.10.12

60 bytes from 192.168.10.12 icmp_seq=0 ttl=64 time=5 ticks
60 bytes from 192.168.10.12 icmp_seq=1 ttl=64 time=1 ticks
60 bytes from 192.168.10.12 icmp_seq=2 ttl=64 time=2 ticks
60 bytes from 192.168.10.12 icmp_seq=3 ttl=64 time=3 ticks
msh />

30.4.2.4 NTP T &

NTP & M & i) 8] Hr i (Network Time Protocol), ‘& & F R [F 25 W 2% ih AN TH AL [ A Bl 7
netutils FAFELSEIL T NTP & /i, & EWZE, TRERBCYET UTC B, FEEHZE RTC 1.

JHE RTC W45, WTUMERA FEIF a2 FE NTP R M5 RTC #4.

Finsh/MSH &R a1k

msh />ntp_sync # [P NTP W %% ) [H] 2] RTC & %
Get local time from NTP server: Fri Sep 21 09:39:15 2018
The system time is updated. Timezone is 8.

msh />date # 4T E0 2 Al (A

Fri Sep 21 09:39:47 2018

30.4.2.5 TFTP TH
TFTP (Trivial File Transfer Protocol, & # AL /& TCP/IP HrsUsk o it — > F SRAE R

WL 55 4% 2 TV HEAT faf B SO AR R 3L, 3R BEAR AL TP ARSI LIRSS, w50y 69 , Lhfest
1 FTP PhilEREIIRZE, @l T/ PRRHAN M L.

TFTP LT EAHES TETHRE A PR
o 2% TFTP &K

GHENMALT packages/netutils-v1.8.08/tools/Tftpd64-4.60-setup.exe , {Hf] TFTP #f, HL%
BRI

o A3 TFTP R %

AR SCERT, T EAE RT-Thread EA#f] Finsh/MSH 743K 55 TFTP RS54, KEGCRWT:

msh />tftp_server
TFTP server start successfully.
msh />

o %4 RT-Thread B RS
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FIHFNI 2351 TFepdes A, %W N AEATRCE :
1. & TFtp Client ;
2. fE Server interfaces NHAEF, 50451+ YS RT-Thread 4T FE—MEFIR 4,

3. HE TFTP RS2 H IP #ihik. ATLLZE RT-Thread B MSH F{#ifH ifconfig & H;
4. T TFTP W& %m0 5, BRik: 69

s Thpde4 by Ph. Jounin — O ¥

Current Direchary |E “Program FilezhTftpdE4 J Browse

Server '”tEffa':"&r Ii 9216810123 Realek R1 vl Show Dir
THtp SEwerlm DHCP zerver I SWI Log wiewer I

Host |1921EE1232 I Fort IEEI

Laocal File E:\prograrms BT T Sart-wiftsfirrwarehapr

Remate File

Black Size [l efault ;I

A bt I Settingz | Help

& 30.1: tftpd config

@ RT-Thread &%
1. 1E Tftpdes B, WEFIFE R IE A

2. Remote File J& %% %8 i (R A7 SCAF IR CELFE SO, IRISCFRAHNT B AR AL XS B8 42. HHT
RT-Thread 2RI\ ) DFS_USING_WORKDIR BT, BLETAHXTEE 122 T Finsh/MSH Mt AN H % ATEL,
5 AR BE AR, S5 A ER AT I T H 5%

3. M put FREHRPTT,
WREFR, B RI%EE Finsh/MSH MaiiE N H T, X BAEH K BT EE:
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¥ Thpde4 by Ph. Jounin — O 4
(Tt o TR |- Progran Files' T frpdB4 ;I Browse

Serverinterfaces |132 168.10.133 Realtek A1 v|  Show Di
Titp Server  THp Clent | DHCP zerver | Syzlog server I Log viewer I

Huost I'I 921681252 Fort IEEl

Lacal File E:\program®A T T sart-wifisfirrmwarehapr 1 I I

Remote File

Block Size

=4

A bt I Settings | Help

30.2: tftpd put

VER: W DFS_USING_WORKDIR KFFJE, A} Remote File N, WA EEMRBAET.

M RT-Thread 3KBUSZ {4
1. f£ Tftpdes HAF, 3ES I BEHCRAF SO R (CBE 045

2. Remote File A& JR%%asuim I BRI SCHF SR CELFESCHF42), RIS A G B AR RN 4 % 542 HH
T RT-Thread ERIAJF)E DFS_USING_WORKDIR #EI, MBS AHXTEE 1222 T Finsh/MSH 4uiiE AR H . A
CL, fd FHARXT BRI, S5 $E T U4 H 3¢5

3. Al cet HAHRAHAT,
WA, ¥ /web_root/image.jpg TRAFEIAH, X BAFHMZ Laxtgiz:

msh /web_root>1s # AEXLIMREAE
Directory /web_root:

image.jpg 10559

msh /web_root>

RT-Thread RT-Thread W60X SDK F 4% F#} 168



RT-Thread W60X SDK JF & Tt 30.4 15 1T

% Tfpd64 by Ph. Jounin — O 4
R (=T QYT TR - Pragram Files' T fipdBd ;I Browze

Server interfaces 127,001 SoftwareL v|  Show Di
Titp Server  THp Client | DHCP zerver I Supzlog server I Log viewer I

Host |192.1EEI.12.32 Pt IEEl
Local File 1IhHTT“-.art-wifi\firmware'&app\.image.ipgl I
Yy

Remate File l’weh_rmte’image.ind I

Block Size IDEfai ;I
et Pt | Breal. |

About I Settings | Help

& 30.3: tftpd get

30.4.2.6 Iperf TH

Iperf & — MMM T R . Iperf nfLAMRE K TCP A1 UDP 45 9EtEpe, HA 2SR UDP
bk, TTUURYE T ZA%, LRSS EIRE s RS E E K. Iperf {f 2 3 N2, BY—i 2
MR55 3%, iR, BT Iperf SKBL T TCP R4 24 FI& F it s, B AL R UDP MK
N, T TR AR A AR =P A FH 70

Iperf fRSRIER
1. SREL TP Hbhik

7E RT-Thread F3REL 1P #ibl 55 AT I R a7 4

msh />ifconfig

network interface: e@ (Default)
MTU: 1500

MAC: 00 30 9f ©05 44 e5

FLAGS: UP LINK_UP ETHARP

ip address: 192.168.12.71

gw address: 192.168.10.1

net mask : 255.255.0.0

dns server #0: 192.168.10.1

dns server #1: 223.5.5.5
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0 R IP Hbhk 192.168.12.71 (HES2hrfiimiic )
2. JiZh Iperf AR %528
7£ RT-Thread _EJ33h Iperf AR 558 7 EHATIN T 54
msh />iperf -s -p 5001
SR -s MEBREBRIEAMSHRBD), S48 -p KbVt 5001 i H .
3. 2% JPerf MR

LB AEAI T packages/netutils-vl.0.0/tools/jperf.rar , XN OEAL:, ZsEhr FRAEER
TR, i E 2 Je BT,

4. AT jperf MWk
FHF jperf.bat A, ¥ FERAERATHCE
1. %P client iR,
2. HIANIRIZRIE K TP Hiblk 192.168.12.71 CGREFrHBHEE), &5 154 5001;
3. Aif run Lperf! JFURMIAR;

4y SERFIAEE A P, U ABHE 2 shell S JPerf #4F EEIR.

| 5[ JPerf 2.0 - Network performance measurement graphical tool — O >
Help

Iperf command: binfiperf exe -c 192 168.1245-P1-i 1-p 5001 fk-t10-T 1

cnooseipenMoqe:Seweraaareﬁ | 1921681245 | | Port | 5,001
Parallel Streams 15 3 _fq. &

) Server O

EHAM, 16 JLF 2018 15:04:23
Bandwidth & Jitter

[_] Enable Compatibility Mode e ooo g5 ==

Transmit 105

) Bytes @& Seconds

Report Interval 15 seconds

Testing Mode []Dual []Trade
test port 5,001 E
Representative File | | [ -]

[] Print MSS Output

[316] 521.0-522.0 sec 1544 KBytes 12648 Kbits/sec
Done.

»

Application layer options

| »

Transport layer options

B

-

Choose the protocol to use

q] Il I [+
m TCP ‘
—| Save H Clear now [] Clear Output for new Iperf Run
1 Anffar | annth Bl
30.4: iperf client
-'a-'—'\
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Iperf & PimtE
1. $RHL PC 1) IP Hhhk

£ PC M 23 RFFE 0 LA ipconfig iy 23R H PC 1) TP Huhk, @ F3RA M PC IP Hiht kN
192.168.12.45 ($Z5LBRIEMICT) .

2. % JPerf MR A

GIE AT netutils/tools/jperf.rar , EA R, R R RE, R RHT
PESBIH]

3. )8 jperf k5528

9T jperf.bat BM, Han FERAERATACE :
1. #%#% server HR;

2. &80 154 5001;

3. i run Lperf! JFJE RS %55

4. JA ) Iperf & bt

1E RT-Thread /B3l Iperf 27 i s B PAT U T iy 4

msh />iperf -c 192.168.10.138 -p 5001

SR -c RoERNE A, o T EIE T RS wsim i) pe B 1P Huhl, S50 -p RaRiEH: 5001 ¥
Mo ZENNRER, BIESTE shell HHEA JPerf 3t ERER.
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| 5[ JPerf 2.0 - Network performance measurement graphical tool — O *
Help
Iperf command: binfiperf.exe-s-P0-i1-p 5001k

Choose iPerf Mode: (0 Client

1 [ Server ] Listen Port 2 I 5,001|E|, IDCIientLimit | |
Num Connections UE

2HM, 16 JLH 2018 14:58:32
Bandwidth & Jitter

[] Enable Compatibility Mode 0 - s, = e 1

»

Application layer options

Report Interval 15 seconds
1 1

[] Print MSS

[316] 257.0-258.0 sec 1520 KBytes 12452 Kbitsisec
[316] 258.0-259.0 sec 1472 KBytes 12059 Kbits/sec
[316] 259.0-260.0 sec 1496 KBytes 12255 Khits/sec

b3

Transport layer options

Choose the protocol to use q | m | D

‘ Save H Clear now [ ] Clear Qutput for new Iperf Run

w TCP :‘
1 Ruffar | annth bl

30.5: iperf server

30.4.2.7 EZMEIFRXTE

BT LR FRIMZE T E, netutils BB IRME— A KR LS ARM ML T E, 41 NetIO T
H. Telnet T.HAA tecpdump T.H. XL T HIMEH A LS HRAAE IR H 3 0938 3.

e AR, PUTHEERSCIE RGUERAE AT E i R TP MR SO R G, 5 M EERR I

o (RT-Thread M %% T B4 (NetUtils) FIFHZEIL) : docs/AN0018-RT-Thread- M2 T HAE N H 2 id.pdf
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£ 31 &
RT-Thread K EZFEIF =L EENGFE

AR R I8 B RT-Thread 24t CloudSDK FEE#: AN RT-Thread = F &, SCILIEFE Shell #4i .
iZFE Log A6 OTA A4 3heg. ¥IIKEER RT-Thread =7 &I P ik e EE (RT-Thread =& H 7
FAM) (docs/UM1008-RT-Thread- % %49 27 & F ' FAift pdf) .

31.1 ESEHN

RT-Thread =16 &l EEEFME L TREATRA R RN — B B &4 =T 6. HH B
B 5 3 4 2 A RN Bt A il 7 {3 e 2 0 A s B B O R AR = dm SE B e (TR 4R
HEMRIEE.

T B BRSO B HEAT A B A B, W) DASEBUR e g AR s . H AR
LUK KT (R RRAS B B e, 5 BT A RO RS S A T S IR R i & 4R 5P 6

31.2 FEIhEE

« Web Shell IfjfE
RT-Thread =& LI Shell i ThRe, FH P Jo 77 &4 0t 111 & BI 0] 58 O 2% B4l . & B,
TR F PR 1A A T AR B R K

« Web Log IhfE
RT-Thread =V & SEIL 44 H B 0 SER BoR FIAE g DhRE, 5 (8w & 5 R EE UL ik & RSB E
Thge, Fmr LI Web Log B & & & 3N7 L4 H &N ik

o OTA HLRINEE

RT-Thread =V G LB &A@ T I GE, OTA DIRESCREINE R4 T LRI Wi gAg,
i 2 F S 2R s i OTA TR K

31.3 4R

AR 5 Z AR Wik DheESE M 45005, K e iE i OREEAF-F & L/ WiFi Zhegnl DUES T4E, JFH
REMGERL 25


http://iot.rt-thread.com

RT-Thread W60X SDK JT & T/t 31.4 T B
31.4 H4IREA

31.4.1 HEETIE

FEAH A FEHT 75 B E RT-Thread =°F & WK S, AWK SE P& P&, AE4H
WAME—FRART SN GZnfld SN v LI A - B8 SO Enim @ik s, BREriiES% (RT-Thread
= FER P FM) (docs/UM1008-RT-Thread- ¥ % 43 1 & I 7 FAit . pdf) -

AR AR e S, 1 FAERER R~ ID (ProductID) fil &% (ProductKey,
BESEFHEAETE) . FEAKRKERMEHT ProductID 1 ProductKey i/ & :

IOTERRS oy

L[

FERETER: loTBoard
lr-g EfEE
1, IFE=RER
cown €™ A HLo
ey - Wi-Fiig s
loTBoard e . -
2. IHEREE cemesse 1
PeERfEm BT 100
REES SIEEATE]:  2018-10-16 15112
R HiRidE: 2018-10-16 15:12
—— Productid: af:
[T di@ - -
Fii e
¥
i ESLiil

31.4.2 fliEHE
31.4.2.1 BHERIE

$TH /examples/31_cloud_rtt/ports/cloudsdk/rt_cld_port.c {4, #XF cLD_SN, CLD_PRODUCT ID,
CLD_PRODUCT_KEY X =AM 5E L, R JF R I A 2 B e MRS % B R () ProductIdD #1 ProductKey,
SN B il 2= o B Ve I AE I SN, ORAFSCAF, B R 52, hifeta. (OTA AHRHHE R BAR
PP R SRE T SO, AR A B DA TR 2250

31.4.2.2 BEEZFEOND

REIFER A F B XT /examples/31_cloud rtt/ports/cloudsdk/rt_cld port.c XAFH 7 HE XA
Hsel. FEBEZONHWT:

SN FRENIZEO LI

void cld_port_get_device_sn(char *sn);

—
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FREL SN (R &ME—FRIRFT), RS @R & EHK SN —8, BRXAASKT 32 W KIEE
WP E TR, #ilil: EF4016D6658466CA3E3610.

= ID REUZEO LI

void cld_port_get_product_id(char *id);

FRE= 5 ID (ProductID), =& ID W] BAPZ &5 B 0TI A i
FEEmERASKEE O I

void cld_port_get_product_key(char *key);

RE= i % 5] (ProductKey), 7= fhZEH W DL i {5 I8 0L TH 25 o
OTA BEahiEnOscil

void cld_port_ota_start(void);

HT OTA FHRALS B AT, B BAHRSEEHATH R, ST ETE AT,
OTA ZEREZEOLI
void cld_port_ota_end(enum cld_ota_status status);

M+ OTA JH 4G, R4E OTA THEUIRAS AT M AL B, Hlln: OTA pidha & AL A

bootloader.

OTA FHUIRAS e

CLD OTA_ OK OTA A2k
CLD OTA ERROR OTA T+ 5%
CLD OTA NOMEM OTA FEWNHFA L

31.4.3 572 ER
ARG TSI T IERE WiFi I G %4 B 3hi&ER: RT-Thread =V & .
£ main BEH, FEREE T L FHAMES:
o JEM CloudSDK JA RN WiFi ZEH i Th i 5] k%L
o JAZ) WiFi H3ERERE

2 WiFi SR E, £ /libraries/cloudsdk/libs H 3 FEMHFH rt_cld init =ImFILE
TR g, e S HER s 5% .

31.5 #Wi¥ & T

o MDK: XUifi project.uvproijx 7 MDK5 L8, AT
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o TAR: Wi project.eww 1T IAR TH%, #ATH .

G PEGIREACRS, AR5 R [ 1R R BT AR
FEFPIAT H BT Ps:

\ |/

- RT - Thread Operating System

/ 1\ 4.0.1 build May 6 2019

2006 - 2019 Copyright by rt-thread team

1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.

[I/SAL_SKT] Socket Abstraction Layer initialize success.
[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash
[I/WLAN.dev] wlan init success

[I/WLAN.1lwip] eth device init ok name:w®

[D/main] start to autoconnect

[D/main] The current version of APP firmware is 1.0.0
msh />[I/WLAN.mgnt] wifi connect success ssid:realthread
[I/OTA] RT-Thread OTA package(V@.2.3) initialize success.
[I/cld] The device has been activated successfully!
[I/cld.mgtt] CloudSDK MQTT server is startup!

[D/MQTT] ipv4 address port: 1883

[D/MQTT] HOST = 'iot.rt-thread.com'

[I/cld] RT-Thread CloudSDK package(V2.0.0) initialize success.
[I/WLAN.lwip] Got IP address : 192.168.12.108

[I/MQTT] MQTT server connect success

[I/MQTT] Subscribe #0 /device/12345678/abcdefgh/# OK!

31.5.1 EIEFTLELMLE

B H A&, WREEERE wifi, WHKEFIHEEL. FH MSH 4 wifi join <ssid> <
password> A LB &AM, WIRAi7s:

msh />wifi join ssid_test 12345678
join ssid:ssid_test
[I/WLAN.mgnt] wifi connect success ssid:ssid_test

msh />[I/WLAN.lwip] Got IP address : 152.10.200.224

31.5.2 &EFELEE

WL8IEFE T, T2 22 BT RT-Thread = F AWM, W& B3 L, WFFR:

[I/cld] The device has been activated successfully!
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[I/cld.mgtt] CloudSDK MQTT server is startup!

[I/cld] RT-Thread CloudSDK package(V2.0.0) initialize success.
[I/WLAN.1lwip] Got IP address : 192.168.1.123

[I/MQTT] MQTT server connect success

[I/MQTT] Subscribe #0 /device/12345678/abcdefgh/# OK!

31.5.3 Web Shell IhfE

Web Shell [{5£83EF TCP/IP HHlF MQTT #rif, FEE/EHZHLEFE Shell #6368, HP LR
R R I BV AT 20 52 B0 #% P BRI, O FLei BoR B 4TEN S B .

Bk bR, mm A dr s E R > (B) VRIS ->shell: ¢, ERImSCIL Shell F26i] & DIRE:

IOTEERR

WE
TR
REE ~
BiFSHIP:
loTBoard ]
LEEHERS: .
Rl GIERANE:  2018-10-16 15:44
BEEn EEfE:  2018-10-16 1546
p— SR
AR
aE

31.2: Web Shell V&

MR G, BRmAEH SR U Zum R . BALT Shell #5616, B 1E = i dr 4 W] LA
FUAHBINL, 4R B PR :

—
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31.3: /53l Web Shell

31.5.4 Web Log Ifi§E

Web Log 5 Web Shell 25181, FZAEH &2 Shell #2541 &8 Nt H EGEEMERIIRE. ©5
Web Shell = Z[F]IX & Web Shell Zhfg X Shell #2iil & % N H 1 S0 8o 5 & #%54], Web Log 1l
AEAEXT Shell # il SN L * A7, HEEHEE.

Wtk BRI, 2 s b A E > VA>T S TLEhEE: T, mu TR W& Web Log H &t %
hig, W&EHIEMMNE HESREB Rt SR, BT EIFE Hab e S nl ¢ H B IR

Web Log Zhfg [E i8I AL BEHLH], JF R Web Log Zhft)a 5 /0% W ICEIE AR5, 55 8 & 8554
Web Log D

T—
RT-Thread )
CEslin
- e
mpom ~ 9

183.193.243.90

TBoa ~
140
FeaAfEE 2018-10-16 15:44
2018-10-16 15:46
e
‘ ‘ o K] Web Log ThfiE
‘ ‘ - HHNH Log HEFEE
T w
31.4: Web Log v &
E—
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JFiE Web Log Zhfig)a, RIfEAL MSH v 24T HHIA ps @ &AL, Bl HE&KkiE
B BIIFAAEAE H B, R mm it A s HE: HsE, MUAELEHERGER.

IOTEERR
L log B REE: =
= Ll logPyE ~ M E i EEE R
2018-10-16 16:08:21 msh />
TR e 21 msh />
Stin 23 _meh /> "
loTBoard ~ ] -— IEHERER
2018-10-16 16:08:22 msh /ops
~aEa thread pri status sp stack size max used left tick error
gyt web_log_ 15 suspend 0x000000£8 0x00000400 24%  0x00000005 000
web_log 15 suspend 0x000001e0 0x00000800 58%  0x00000004 000
DERE MOTT 10 suspend 0x000001£0 0:00001000  30%  0x00000002 000
EFR WD & suspend (x000000a8 0x00000800 32%  0x0000000d 000
tehell 20 ready 0x0000018¢ 0x00001000 0% 0x00000007 000
am v topip 10 suspend 0x000000bc 0x00000400 B0%  0x0D0000002 000

wlan_job 22 suspend 0x0000005¢ 0x00000800 41%  0x00000009 000
mncsd_de 22 suspend 0x00000098 Ox00000400 52%  0x00000006 000

ridla 1 rasde N=00000NSA N DONNNT DN L N--NONOONTS D00

31.5: &L HE

31.5.5 OTA FHLLIhgE

RT-Thread =¥ & OTA F-&Ihfenl LSl & &2 2. AR b T HAR % & T+ 7720, RT-Thread
= TFEEB LU TR N

AMERCA RS 1 flash B RS0
AR 7 i 0 O A

S AR [ A2 o FH R 446 D e
XM R ThAe
XFFSEHAR G

31.5.5.1 HIEALREH

=i OTA FHZ I I 75 () [ 44 SO 75 24 A% U SO, UbFRATI3R M RT-Thread OTA [T 41 %5,
fiLF /tools/ota_packager/rt_ota_packaging tool.exe o [fIfFF] 40 T H 0T RIOKR ks =[] 45 SO AR50 25
JEAEAE R, AR ERE N Corbl 540 BIFRRIEH SO, T )5 8 A% 2 B 0 e AE 2 0 @ L RAT 5

PL 31_iot_ _cloud_ rtt HIFE AL, HI/EHT OTA F4ERFTHEIN app Bl

1. MDK: X project.uvprojx FTH MDK5 T2
2. IAR: Wi project.eww FJJF IAR L%

3. {84 /examples/31_iot_cloud_rtt/application/main.c FIARA S ##define APP_VERSION "1.0.0"
N ##tdefine APP_VERSION "2.0.0"

4. YRIF1F3] rt-thread.bin, CHFLE /examples/31_iot_cloud_rtt/rt-thread.bin

—
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5. fFH OTA EH TR T BT rt-thread.rbl

OTA [T B TR F i T B R

L = *
#H
RT-Thread RT-Thread OTA B3 T8
EEEE DAwork relative\winnermicro\RT-Thread W60X_SDK\exa
fi=p s D:work relative\winnermicro\RT-Thread W60X SDK\exa
FEEgEiE ozip v|
I=EEE AES256 v
JIlIRAR S 00000000000000000000000000000000
o= IV 1111111111111111
EitaXs app EfshRA |2j0.0
o= ¥18REIN
HASH CODE AA32C234 RAW SIZE : 489360
- - Fiaflg
HDR _CRC32 : 72F1618D PKG SIZE . 489360
BODY CRC32: CFOC211 TIMESTAMP : 1557133956

31.6: OTA fTE T A

TAERARN

FA P o] DURYE T K, B2 A5 B3 T IS AL 45, T EAR At 2 Rl R g5 A 8s Sk S i . BAR3AR
i SN

L EFFFTRMEM (/examples/31_iot_cloud_rtt/rt-thread.bin)
2. PR R AL E

3. PRSI (ABIREDUCCR gzip 548, AEGENET)

4. EFEMER D CROIFRCCRE AES256 %, A e =)
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5. FEEMNEHY ORI Mg =)

6. MLEINZ IV CAIE =)

7. SRR OSRNFX PR, X HN app)

8. [EfRAS (G /examples/31 iot cloud_rtt/application/main.c FHIAS 2.0.0)

9. JFHEHITH

JEIT L F A B EIE TR rt-thread. rbl ORI FH TG SR F 40 S04

Note:

o MMEBEZEAMN MNEB IV L5 bootloader FEF I —3, 75 M JCE 1E A I fidd 25 [ 1
BRINFEHER bootloader.bin SCEEINE K48, i H Y NN 00000000000000000000000000000000
M iNEE IV 4 1111111111111111.

o FEMHTONRSE Btai MIES, XRESTEEN Flash 7 X EH0 X E AR, AEEA IR
WMREF Y app 2P, WIS app, WERFFZ font, NIHE font.

o fiH] OTA $TBITEHIETHFEMF rt-thread.rbl
EHESEMELFRN app, A SIHE main.c 58 LHRAS 2.0.0.

31.5.5.2 OTA F&Hi2

BHER:
rtthread.rbl: [E{FZFRN app, BEMFARAN 2.0.0, E4EHIEN gzip, IMEHIEAN AES256
E 4 £tk

AR T 5 2 AR B Zm AT B, T T S @ T AR % R B> o 1, 168 OTA
T TR rtthread.rbl 3XfF,  EERI RN, W0 BB

IOTEERY: > =

L[]

T RN
T
e Z CEPHEE: | app
loTBoard ~ - B 2.0.0
PR © EfSEE:
iy =it itk e LAY
HhEE & rt-thread.rbl ®
EEFER EEE:
wR w

=
31.7: [FfF AL 5

—
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o [WPFEAL: [ XA, 5ITREREHFENESZHR—E:
o BfFRAS: #EE TREREHIHENBGRE—E, HART =imfofiid T;
#E OTA 1£%:

B fF bR e, W LLEE Z i OTA FHEST IR Z BT, b d i 8 07+ 2-> Hi i
OTARA i H NI A _EAR IR [ AR 57 OTA JHFAESS, ZJa ol A ¥ & HEE THOE R, X B dt 47 7t
o

IOTEBZRESE .| TEST

{11}

FRIROTARRA
S
() 3] o HEENET app
loTBoard ~ FHRER, | AR
(L FEESED: 1
R
FREn
AT BWEEA R BRI B TR R
BT BRI AIFHRAEIIE
EHEFHR
TEE e — 123456789
i%! o
31.8: ## OTA FEIL%
o FHOAA:

WA FRAGES, RELANG TR
WA FRFGALS, A E TR R A
C OBBAG FRARES, REERANIG FRAL

o TRRY: ZAREETHRN, 7R EE X ADEERTIRINY, B N RTHRAESS, B R
PET B R T [ 445

o AITRRFIR: FPAT A E SCRINTG BT & BB SR T, Zmks T AR IRTE RAE 5 BB % 51R
SRkEEs S ot
%& OTA F:

BT S QIR 5, Z AT MQTT Wit FREAF R, RaimTtgE e 4T
B NE L. FASERFR, BEBUT SRR E K, HRRE— A TR, R
THRTR b7 I L T ARG, B4 SRR A TR, R G AT, W T .
R R R
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lu\'IP 2.0.2 lﬂltldll"ed'
[SFUD] Find a Winbond 1
[SFUD] w2t g f

_onchip | add 0 | len: 8 z 1000 |initialized f .
norflash | addr: @ 000 | len: OxE z 1000 |initialized finish.
v onchip’ { .

) ENV start address i
lculate ENV 2 number 1
) Verify ENV result is O

ithub.com/armink/E

sion of APP firmware is 1.9.9

[D/MQTT] ipvé4 address po 18!
[D/MQTT] HOST = ‘'iot.rt- thre.id com’

ZTamoer L

PPPPPPPPPPPPPPP

31.9: OTA FFi57+4k

B EM N G, BFE2E3hEE 3 bootloader HiE1T, bootloader <X} [E] 4 1F 47 fift Ik il 2%,
I EERE LR ER NS X GXEZ app 771X). bootloader HfifE [ i B8 AT+ 2% 5 oh o WA RS AR
KRR

: a Winbond flas
[SFUDInorflash flash device is initialize

[D/OTA] (ota_main:
redirect_addr

Thread Operating ¢
4.0.1 build May 6 2019
pj,-'right by rt-thread team

31.10: OTA FI5ERk

BT SE A 2 HEs T H i EfF, AW BB HE EATDER], app BfFC2M 1.6.0 M T2
7 1.6.6 lRA, & OTA JH45EK.

BN A, R (RT-Thread =& M7 FM) (docs/UM1008-RT-Thread- ¥ & 4E4 =1 & H
F1F M. pdf)
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31.6 JFEEM

o A P A 5] F2 A 35 S 18 20 examples/31 _cloud_rtt/ports/cloudsdk/rt_cld port.c B )P4 RT-
Thread =4 %% X (CLD_SN, CLD_PRODUCT ID, CLD_PRODUCT_KEY);

o W L ENBUEIRES HI 400 IR, KT port SCAFHEIUN SN A& 7 A 2 iy A A A Y — 25

o Web Log YjgeJt 8 J5 AREAH Web Shell Thfg;

o OTA [EfHT AT AP IS HHM IV , FEMHBOARINEZHM IV, ACFEE RE,
U e AT e iR g 5 RT-Thread B /7 BCR .

31.7 S|E&%

o (RT-Thread =z F& A/ FM) : docs/UM1008-RT-Thread- % % 4E9" = °F- & F ) FAt.pdf

RT-Thread RT-Thread W60X SDK F 4% F#} 184



F 323

im|
Iu
H

% OneNET =EEFENGIFE

AAMIFE SN 0T RT-Thread $&HEH) onenet A1 N A H SV BCF &, 48 AT id it
MQTT P4 OneNET T4, #XMH OneNET “F- & 526005 (OneNET FJ' Ft)

32.1 f&Eqr
OneNET VG2t HB s TUBM P ATIERAS 6, BAERIFRKTH. Z2HUEEEAN. F5 API
SCHE Bl g PUR B SR S . OneNET & 0] LLIGIC &M W 28 SRR AY, AR SCRF

KA LWM2M (NB-IOT). EDP. MQTT. HTTP. MODBUS. JT808. TCP i#fs. RGMP %. H
Ju] DR AN 5] S 370 S B AN R A4 N B o

onenet L& RT-Thread 1%} OneNET “F &M ATERS, Eid X NRAFE A Pk # &7 RT-Thread
LAEH T ERES: OneNet P&, SEREEEMARZE. B0, &M S5 ThEE .

32.2 iR

AR Z A Wik DheE e M 45805, KL is o OREEE-F & L/ WiFi Zhegnl DLES T4E, JEH
REMG IR 25

32.3 HEEITE

32.3.1 fBEIEE

FEAE FHAGIFE T 75 24E OneNET “F&VEMIK S, HEK S BAIE™ M, AAENRES% (OneNET /R
BT o P BIERERUE, s R RS LR 7= i ID 1 APIKey.


https://www.rt-thread.org/document/site/submodules/onenet/docs/introduction/
https://www.rt-thread.org/document/site/submodules/onenet/docs/samples/
https://www.rt-thread.org/document/site/submodules/onenet/docs/samples/

RT-Thread W60X SDK JF & T/ 32.3 15 HESTIE

onenet_test FRID B0 Master-APikey
14 93890 uri

32.1: #&GER

BN e S LR TR T A & S0/ B

Q) FrEhl

R

BHEEE

TR

HEERE2 v BEEHE Q
BREE
ig#FID BB BES

& 32.2: MG

$THF /examples/32_cloud_onenet/rtconfig.h, $XF| ONENET_REGISTRATION_CODE, ONENET_INFO_PROID,
ONENET_MASTER_APIKEY IX =N E X, W JE R 7 38 e sl NIRIE S R R I8 &y S . 7= 4 ID A
APIKey, G 0RAF AT

32.3.2 KA

BERTEM, W& L, TEHR—SFERMENE DR, FHERENATEEH B RN DR
IoT Board *T OneNET MM AIEAL T /examples/32_cloud_onenet/applications/main.c A .

32.3.2.1 REFEEFER

WM RIN)E, OneNET P4 4R [ #% ID Al api key, FiF 7 ZORX P AME BARAFEE R, DAELE
NI RE R BUX B ME B T8 5% OneNET & . By 7 ORAF 2 DNIRE(E LS, HP BN ZRAENE
LN I RS EAL, HIRAETT AL H W i 2 2 715 C 22V E M

rt_err_t onenet_port_save_device_info(char *dev_id, char *api_key)

{

EfErrCode err=EF_NO_ERR;

/* RAFW % ID */

orm—
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err = ef_set_and_save_env("dev_id", dev_id);

if (err != EF_NO_ERR)

{
LOG_E("save device info(dev_id : %s) failed!", dev_id);
return -RT_ERROR;

/* RE W% api_key */

err = ef_set_and_save_env("api_key", api_key);

if (err != EF_NO_ERR)

{
LOG_E("save device info(api_key : %s) failed!", api_key);
return -RT_ERROR;

/* RAERFELE:. CEEM */
err = ef_set_and_save_env("already_register”, "1");
if (err != EF_NO_ERR)

{
LOG_E("save already_register failed!");

return -RT_ERROR;

return RT_EOK;

32.3.2.2 FKEUFHERES

WAEM R R & B FERE R, X AR mac HIBEE R &2 FERES, BT RES 2 4
AZHL, EPBZAEERE BRAER, T NIITHLE R OneNET &

rt_err_t onenet_port_get_register_info(char *dev_name, char *auth_info)

{
rt_uint32_t udid[2] = {@}; /* M — & & hril */
EfErrCode err = EF_NO_ERR;

/* 3RA1G MAC HiiE */
if (rt_wlan_get_mac((rt_uint8_t *)udid) != RT_EOK)
{

LOG_E("get mac addr err!! exit");

return -RT_ERROR;

/* WEKFBMERGER */
rt_snprintf(dev_name, ONENET_INFO_AUTH_LEN, "%d%d", udid[@], udid[1]);
rt_snprintf(auth_info, ONENET_INFO_AUTH_LEN, "%d%d", udid[@], udid[1]);

/¥ RAREFEENER */
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err = ef_set _and_save_env("auth_info", auth_info);
if (err != EF_NO_ERR)

{
LOG_E("save auth_info failed!");

return -RT_ERROR;

return RT_EOK;

32.3.2.3 FEUEZRER

SR T & e A5 I RERARRS AR R -

rt_err_t onenet_port_get _device_info(char *dev_id, char *api_key, char *auth_info)

{
char *info = RT_NULL;

/* R & ID */
info = ef_get_env("dev_id");
if (info == RT_NULL)

{
LOG_E("read dev_id failed!");
return -RT_ERROR;
}
else
{
rt_snprintf(dev_id, ONENET_INFO_AUTH_LEN, "%s", info);
}

/* FKHL api_key */
info = ef_get_env("api_key");
if (info == RT_NULL)

{
LOG_E("read api_key failed!");
return -RT_ERROR;
}
else
{
rt_snprintf(api_key, ONENET_INFO_AUTH_LEN, "%s", info);
}

/* KRB & ERAE R */

info = ef_get_env("auth_info");

if (info == RT_NULL)

{
LOG_E("read auth_info failed!");
return -RT_ERROR;

—
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else

rt_snprintf(auth_info, ONENET_INFO_AUTH_LEN, "%s", info);

return RT_EOK;

32.3.2.4 EZETFMRE

KA B A2 15 O ARG i R R

rt_bool_t onenet_port_is_registed(void)

{

char *already_register = RT_NULL;

/¥ REREESCEEM */

already_register = ef_get_env("already_register");

if (already_register == RT_NULL)

{

return RT_FALSE;

}

return already_register[@] == "1' ? RT_TRUE : RT_FALSE;
}

32.4 EHHiRAA

ARGIFE B T 45R% 5s E OneNET “F & EAE —IRIAEDGIREE, FEAI AHAT OneNET FK fir 4 )
ige, FEFPARMSALT /examples/32_cloud_onenet/applications/main.c A

£ main BRECH, EESER T LT JLAMES:

¥igatk LED %

VIUE1k ap3216¢ 154

VEM OneNET JH 3R ECN WiFi 82 I 1 9] 18 pR 4
Ja3h WiFi B 3hE6e

M WiFi &N, 2R /examples/32_cloud_onenet/packages/onenet-1.08.0/src/onenet_mqtt
¢ JCAFF) onenet mqtt init() BRE IXRESIRICR S BB S FRIMTES . RS AREM, &
2l FH W R 2 e G

OneNET % % F 28 )5, < H 35 ${ 1T /examples/32_cloud_onenet/applications/main.cH ]
onenet_upload cycle() B#L, BRESBCE ay LW S A R AL, IFFE 30— onenetsend MIZFE, ZfE
SRR 5 MR — IR ap3216¢ AL S IR BDGIRE R, IR IX N EAL 3] OneNET 1) light HifE it
H, KIE 100 IRE SRR EBIETR . EAREEE ARSI T s
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static void onenet_upload_entry(void *parameter)

{
struct rt_sensor_data als_dev_data = { 0 };
int i = 0;
/* AE light Hodl W b AL 305006 Bodls */
for (i = @; i < NUMBER_OF_UPLOADS; i++)
{
if (als_dev)
{
rt_device_read(als_dev, 0, &als_dev_data, 1);
}
if (onenet_mqtt_upload_digit("light", als_dev_data.data.light / 10) < @)
{
LOG_E("upload has an error, stop uploading");
break;
}
else
{
LOG_D("buffer : {\"light\":%d}", als_dev_data.data.light / 10);
}
rt_thread_mdelay(5 * 1000);
}
}

-4 0 7 [ bR BUE B B R R AR a2 AT B, A UL AR SS . ULACE] ledon A ledoff XAy 4
I, SPATITIT led MKH led HIBI1E, FFIA o AEMIN . BARABS LT Pios:

static void onenet_cmd_rsp_cb(uint8_t *recv_data, size_t recv_size, uint8_t **

resp_data, size_t *resp_size)
char res_buf[20] = { @ };
LOG_D("recv data is %.*s\n", recv_size, recv_data);

/* fr A TLEE */
if (rt_strncmp(recv_data, "ledon", 5) == @)
{

VAR Y

rt_pin_write(LED_PIN, PIN_LOW);

rt_snprintf(res_buf, sizeof(res_buf), "led is on");

LOG_D("led is on\n");

}
else if (rt_strncmp(recv_data, "ledoff", 6) == 0)

{
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/% KA */
rt_pin_write(LED_PIN, PIN_HIGH);

rt_snprintf(res_buf, sizeof(res_buf), "led is off");

LOG_D("led is off\n");

/* JF R 0 AUAEF ONENET_MALLOC >y M 5 % # H1 i% p f7 */
*resp_data = (uint8_t *) ONENET_MALLOC(strlen(res_buf) + 1);

strncpy(*resp_data, res_buf, strlen(res_buf));

*resp_size = strlen(res_buf);

32.5 EIT

32.5.1 #wiF & T

« MDK: Xii project.uvproijx ¥TH MDK5 L2, $HATHmPFE.
o TAR: Wii project.eww T IAR LT, #HATH .

Gise i, FITRIRE PC HLER, SRR E T ERETF AR
Ry 84T H AT B

\ |/

- RT - Thread Operating System

/ 1\ 4.0.1 build Jun 26 2019

2006 - 2019 Copyright by rt-thread team

IwIP-2.0.2 initialized!

[D/soft_i2c] software simulation i2c2soft init done, pin scl: 25, pin sda 24
[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.

[SFUD] w25q128 flash device is initialize success.

[I/sal.skt] Socket Abstraction Layer initialize success.

[I/sensor] rt_sensor init success

[I/sensor] rt_sensor init success

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.
[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash
[I/WLAN.dev] wlan init success

[I/WLAN.1lwip] eth device init ok name:w®

msh />[I/WLAN.mgnt] wifi connect success ssid:aptest

[I/WLAN.lwip] Got IP address : 192.168.12.30 # H 3R E R WiFi
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32.5.2 EZETEMLE

ZRIRCDER: WiFi & HEER:, R A EBBE WA S B SRR, WFHEER T Eadt
AN MSH #7417, S B W AEAMNLE ., [ H MSH 74 wifi join <ssid> <password> It & M %%
(ssid M1 password 73 A& IERE R WIFL P A F1%89), 1R Fis:

msh />wifi join ssid password
join ssid:ssid
[I/WLAN.mgnt] wifi connect success ssid:ssid_test

msh />[I/WLAN.lwip] Got IP address : 152.10.200.224

32.5.3 EZEMIRE

TEMAR EAEAEAE flash 1, EZZ )G, SERAAEMEES5EM RS, KA T EE OneNET
maqtt &7, R EREM I BEE R, fash X (E BT R, I HREMMR S B 1. R EEHE
MBE%, WFHERERXMREAEE. LT

msh />setenv already register o # BEEEMEE
msh />saveenv # RAEKEMTE

o VE: KW OneNET mqtt &P POES, B4 already  register 4 1

32.5.4 #AHK OneNET mqtt & ik

1E WiFi B )E, $Afr4 onenet_mgtt_init X OneNET mqtt &/ i@t T #4614k, HEWT:

msh />onenet_mqtt_init

[D/ONENET] (response_register_handlers:266) response is {"errno":0,"data":{"
device_id":"532439787","key" :"XGf0T40eMZOwzDsg2Y=ugQalgD

M="},"error":"succ" #E MR Bl B & &S R

[D/ONENET] (mqgtt_connect_callback:85) Enter mqtt_connect_callback!

[D/MQTT] ipv4 address port: 6002

[D/MQTT] HOST = '183.230.40.39"

[I/ONENET] RT-Thread OneNET package(V1.0.0) initialize success.

msh />[I/MQTT] MQTT server connect success

[D/ONENET] (mqgtt_online callback:9@) Enter mqgtt_online callback!  # %% 1

o VE: ST WIiFi &35 74 ] BE VAR AL D

32.5.5 HIELL

WIS ER L JG, AL onenet_upload_cycle, SE AR K%

msh /> onenet_upload_cycle
[D/ONENET] (onenet_upload_entry:82) buffer : {"light":20} # b A& s
[D/ONENET] (onenet_upload _entry:82) buffer : {"light":28}
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777 OneNET V&, ERFFIRIE, EFRBIERRT, SLEIT light £, 7T LA SIRIAIE %
FIEE (S 2

EEHEE - BN [98654135261583] ¢

REEE light
SCRIRI:
6
L] L] L] L] [ ] L] L] L] L] ® L ] [ ]
4 L]
2019-06-25 2019-06-25  2019-06-25 2019-06-25 2019-06-25 2019-06-25 2019-06-25 2019-06-25 2019-06-25 2019-06-25 2019-06-25
17:4%:26 17:50:06 17:50:46 175126 17:52:06 17:52:46 17:53:26 17:54:06 17:54:46 17:55:26 17:56:06
ETHEEE 100 v

32.3: $IER

A Ik g A A% TR AR BUM AT led TRGSARIRES, AT LAAE FinSH #2H] 5 M OneNET ) %4 it 1 1 & 2
light ¥dfs & —DNKIVES)

32.5.6 #<iEH

ERETIFRA M, EFTE®S, ORI ReSEA, Sl wH, AT a4
IR BIRESCRF ledon A1 ledoff A4, AR TUXBX PN fiv & Ja 2 3T T AR AT AR _ERIZ0 S led
ANBIRCR IR PR -

ewER

EELON D .

Lo ]

AR

ermd_umabd Fatiie FUnE atya Lt L

B 32.4: WEEHFE
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NEGE X

ledon

& 32.5: Kixdrd

[D/ONENET] (mqtt_callback:62) topic $creq/1798e855-c334-5f03-a8la-5d8f587a0bc9
receive a message

[D/ONENET] (mqgtt_callback:64) message length is 5

[D/ONENET] (onenet_cmd_rsp_cb:212) recv data is ledon

[D/ONENET] (onenet_cmd_rsp_cb:248) led is on

o WASEH THEER R, TIREEMH TR e, SR TmERE: &R > #IEET > B
ZHAE > PP T RS L.

32.6 ;JFEEIN

o HHAABIFERE LML (OneNET P FM)
o 8 AS )RR BT 38 S 18 2L rtconfig.h B = OneNET “F & % & X (ONENET_REGISTRATION_CODE
,ONENET_INFO_PROID,ONENET_MASTER_APIKEY)

—
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32.7 S5|RA&*E

o (GPIO ¥R FH%IE) : docs/AN0002-RT-Thread-i#H GPIO W& M H2Eid.pdf
o (OneNET HJ*'FM) : docs/UM1003-RT-Thread-OneNET H /' F#ff.pdf
o (RT-Thread ZmfE48 ) : docs/RT-Thread 4ufefa g .pdf
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% 33 F
Bl BB 4 BRI SE S N 532

A FE I 7S WA RT-Thread $24L[1) ali-iotkit #FE RN B 2B/ T4 (LinkPlatform Al
LinkDevelop), LA LinkDevelop “F- & A%, M@Aaifi@id MQTT #pi#E N LinkDevelop “F & . #1XAHH
BT B SR e BB AR T RS 2 A IR, 5 Cali-iotkit AP M) o

33.1 &1

ali-iotkit /& RT-Thread #H 1 TIE#M B = ToT T & KR4, Jal SDK 2B B 74ty
iotkit-embedded C-SDK.

ali-iotkit N7 HHE R & L aH 3 THEEREZED, 10 MQTT. CoAP. HTTP. TLS, FfHXAE{}:
FERMT TSR, EHAN S BLAR AT S BR $1 SN R

AL G I =i N SDK, RT-Thread #2t[1 ali-iotkit B A W R H

o PudBENRE

o A BRI

o ZYHPFMIE (GCC. TAR. MDK)

o ZERWMGHF (HTTP. MQTT. CoAP)
o 3 KIMEE M RT-Thread £ FF

o EEWILE. ¥ OS FELF

o WA OTA FF4

o TLS/DTLS ‘%4

o ARSIV B v R T

o TSR

33.2 4R

AGIRE 5 Z AR Wik DheE e M 45805, K iE i OREEAF-F & L/ WiFi Zhegnl DUES T4E, JEH
REMGEIL 25


https://www.rt-thread.org/document/site/submodules/ali-iotkit/docs/introduction/
https://github.com/aliyun/iotkit-embedded

RT-Thread W60X SDK JT & T/t 33.4 5 HIFRfEH A

33.3 EH{HixRA

ali-iotkit BIFEAL T /examples/33_iot_cloud ali_iotkit H3 N, BEEIFMHEWIINFR:

YL pEis

app A applications/main.c

R R SO ports

Ra L 5 DB A~ 5 e N R A6, packages/ali-iotkit-v2.0.3

B B 25 IR 1 65 e N 151 packages/ali-iotkit-v2.0.3 /samples

33.4 f5IFz{ER AR

% ali-iotkit J# 7~ 5 FE A2 F RIS L T /examples/33_iot cloud_ali_iotkit/packages/ali-iotkit-v2
.0.3/samples/mgtt/mqtt-example.c AFH, OB UHALINT .

33.4.1 EEHEEIUE

i menuconfig % B W& WG EIUE (BT E =—— LinkDevelop “F& B0, W NEFR:

cmd - menuconfig _ O %

B <1> cmd - menucont [serch______PE-H~-&0=

rnet of things + IoT Cloud -+ Ali-iotkit Ali Cloud SDK

Ali-iotkit: Ali Cloud SDK for IoT platform

Arrow keys navigate the menu. <Enter> selects submenus ---» (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <¥» includes, <N> excludes, <M> modularizes features. Press <Esc»<Esc> to exit, <?»> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

--- Ali-iotkit: Ali Cloud SDK for IoT platform .
Select Aliyun platform (LinkDevelop Platform) ---> ﬁ&*ﬁ)\”ﬁ
a uvri) Contig Product Key
RGB-LED-DEV-1) Config Device Name MBS S LAZ SR
ZwQWONXfXVeXF39kmefweSirQgRIgq8a0) Config Device Secret 12%12%;%%5‘}“&'5
Ll
Enable MQTT sample Eﬁg MQ-l_r EU*EDE
Enable MOTT direct connect
Enable SSL
Enable COAP
Enable OTA
Version (v2.8.3) ---»

< Exit » < Help > < Save » < Load »

kconfig-meconf.exe™[32]:21212 «180206[64] 1/1 [+] NUM PRI 1272

B 33.1: WEMTEIL

it menuconfig TR E MARAF)E, THSKHCHEE S NF| 33_iot_cloud_ali_iotkit/
rtconfig.h 3CAFH, WRA P JE ENV LH, AREH menuconfig #4T7HLE, W] LLEEIZH rtconfig.h
XAF, W FTR:
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/* M BT E LinkDevelop “F & */

#define PKG_USING_ALI IOTKIT IS_LINKDEVELOP

/* TE S~ ahID */

#define PKG_USING_ALI_TIOTKIT PRODUCT KEY "alHET1Euvri"
/¥ MME R &% T */

#define PKG_USING_ALI_ IOTKIT_DEVICE_NAME "RGB-LED-DEV-1"
/* BE WA B+

#define PKG_USING_ALI_IOTKIT_DEVICE_SECRET "ZwQwQNXfXVeXF39kmofw6SirQgRIgq8a0"

33.4.2 i MQTT E4[EHE

MQTT B % event_handle FIFALH MQTT IRAZM; (k. T4k, HEES), £ MQTT
& R R, ARRS A TR

static void event_handle(void *pcontext, void *pclient, iotx_mqtt_event_msg_pt msg)

{
iotx_mqtt_topic_info_pt topic_info = (iotx_mqtt_topic_info_pt)msg->msg;
if (topic_info == NULL)
{
rt_kprintf("Topic info is null! Exit.");
return;

}
uintptr_t packet_id = (uintptr_t)topic_info->packet_id;

switch (msg->event_type) {
case IOTX_MQTT_EVENT_UNDEF:
EXAMPLE_TRACE ("undefined event occur.");

break;

case IOTX_MQTT_EVENT_DISCONNECT:
EXAMPLE_TRACE ("MQTT disconnect.");

break;

case IOTX_MQTT_EVENT_RECONNECT:
EXAMPLE_TRACE ("MQTT reconnect.");
break;
VAR 5 A U
}

33.4.3 I MQTT EE3ER [

2 MQTT % P o B AR 55 25 KRB St & _demo_message_arrive PREL KRR IVE B A H
AP AR, RIS R

static void _demo_message_arrive(void *pcontext, void *pclient,

iotx_mqgtt_event_msg pt msg)
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iotx_mqgtt_topic_info_pt ptopic_info = (iotx_mqtt_topic_info_pt) msg->msg;

/* FTEDUI IV B Topic E AW R MM E N E */

EXAMPLE_TRACE("----");

EXAMPLE_TRACE("packetId: %d", ptopic_info->packet_id);

EXAMPLE_TRACE("Topic: '%.*s' (Length: %d)",
ptopic_info->topic_len,
ptopic_info->ptopic,
ptopic_info->topic_len);

EXAMPLE_TRACE("Payload: '%.*s' (Length: %d)",
ptopic_info->payload_len,
ptopic_info->payload,
ptopic_info->payload_len);

EXAMPLE _TRACE("----");

33.4.4 B MQTT & iR

YTk iotkit EIEER

A58 P R B 1 A s AR E (PRODUCT KEY. DEVICE NAME 1 DEVICE SECRET) #J%h
1L iotkit EHAEE (peonn_info), AUIGUITN Fras:

iotx_conn_info_pt pconn_info;

AT T 2O

if (@ != IOT_SetupConnInfo(__product_key, _ device_name, _ device_secret, (void **)&
pconn_info))

{
EXAMPLE_TRACE ("AUTH request failed!");
rc = -1;
goto do_exit;

}

BE MQTT BFiFSH
YIEhAE MQTT &/ b BRI 44 B, RSS2 EHLA Mo 525 R S, AR R FR:

iotx_mqtt_param_t mqtt_params;

/* WAk MQTT XidE &5k */

memset (&mqtt_params, @x0, sizeof(mqtt_params));
mgtt_params.port = pconn_info->port;
mqtt_params.host = pconn_info->host_name;
mgqtt_params.client_id = pconn_info->client_id;
mqgtt_params.username = pconn_info->username;
mqtt_params.password = pconn_info->password;
mgqtt_params.pub_key = pconn_info->pub_key;
mqtt_params.request_timeout_ms = 2000;
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mgtt_params.clean_session = 0;
mqtt_params.keepalive_interval_ms = 60000;
mgqtt_params.pread_buf = msg_readbuf;
mgtt_params.read_buf_size = MQTT_MSGLEN;
mqtt_params.pwrite_buf = msg_buf;
mgqtt_params.write_buf_size = MQTT_MSGLEN;
mgtt_params.handle_event.h_fp = event_handle;

mgqtt_params.handle_event.pcontext = NULL;

B8l MQTT Efi%
ffiF] T0T_MQTT Construct BAEME —A MQTT & /i, ARSI T Fis:

/* MERIAEE B MQTT Z %
pclient = IOT_MQTT_Cons
if (NULL == pclient) {

EXAMPLE_TRACE("MQTT construct failed");

rc = -1;

HIEE MQTT 27" 3 BB S H
truct(&mqgtt_params);

goto do_exit;

T8 E /) Topic
§iFf] TOT_MQTT Subscribe BT 45 E ) Topic (ALINK SERVICE SET SUB), 44K Fixs:

/* AT R AR E B Topic */
rc = IOT_MQTT_Subscribe(pclient, ALINK_SERVICE_SET_SUB, IOTX_MQTT_QOS1,
_demo_message_arrive, NULL);
if (rc < 0) {
IOT_MQTT_Destroy(&pclient);
EXAMPLE_TRACE("IOT_MQTT_Subscribe() failed, rc = %d", rc);
rc = -1;

goto do_exit;

ALINK SERVICE SET SUB VS 3 /4: ##tdefine ALINK_SERVICE_SET_SUB "/sys/"PRODUCT_KEY
"/"DEVICE_NAME"/thing/service/property/set”, HTXEBER&EM.

ERESE MQTT EEiB
ffiH 10T_MQTT_vield AWK B =imiIH S .

do {
/* handle the MQTT packet received from TCP or SSL connection */
IOT_MQTT_Yield(pclient, 200);
HAL SleepMs (2000);

} while (is_running);

33.4.5 xF MQTT ZE i
M MQTT 725 i 5 B0 QAT I, JE895 MQTT 2 P uhiEs:, DURIOA 6 .
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1

BEUHIT 8 E R Topic
§ [} TOT_MQTT Unsubscribe HUH C&AEAERITT I

IOT_MQTT_Unsubscribe(pclient, ALINK_SERVICE_SET_SUB);

$H% MQTT E/Pis
ffiH 10T_MQTT Destroy 5k CWAAFIEM MQTT & /7 by, LAREBUR YR 5 H o

IOT_MQTT_Destroy(&pclient);

33.4.6 AmMIAER

32 Alink W8 ¥R
ABIRE PRI —A RGB /T 3% F 21 Alink MU R, s pos:

/* WU B R %Y Topic M EWNE */

memset(msg_pub, ©x0, sizeof(msg pub));

snprintf(msg_pub, sizeof(msg_pub),
"{\"id\" : \"%d\",\"version\":\"1.0\",\"params\" : "
"{\"RGBColor\" : {\"Red\":%d,\"Green\":%d,\"Blue\":%d},"
"\"LightSwitch\" : %d},"
"\"method\":\"thing.event.property.post\"}",
++pub_msg_cnt, rand_num_r, rand_num_g, rand_num_b, rgb_switch);

b Zith=]) s\
§iFH 10T MQTT Publish #2111 MQTT i & i% Alink Pristas = mH &,

memset (&topic_msg, 0x0, sizeof(iotx_mqtt_topic_info_t));
topic_msg.qos = IOTX_MQTT_QOS1;
topic_msg.retain = 0;
topic_msg.dup = 0;
topic_msg.payload = (void *)msg_pub;
topic_msg.payload _len = strlen(msg_pub);
rc = IOT_MQTT_Publish(pclient, ALINK_PROPERTY_POST_PUB, &topic_msg);
if (rc < 0) {

IOT_MQTT_Destroy(&pclient);

EXAMPLE_TRACE("error occur when publish");

rc = -1;

return rc;

33.5 1T

33.5.1 RiF & T

o MDK: XUifi project.uvproijx 7 MDK5 L8, AT
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o TAR: Wi project.eww 1T IAR TH%, #ATH .
e l)E, HITERYE PC HLER:, RERE TSR ETFRIR.
FEFPiztT H & T HoR:
\ |/
- RT - Thread Operating System
/ |\ 4.09.1 build May 8 2019
2006 - 2019 Copyright by rt-thread team
1wIP-2.0.2 initialized!
[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/SAL_SKT] Socket Abstraction Layer initialize success.
[D/FAL] (fal_flash_init:61) Flash device | w60x_onchip | addr: @
Xx08000000 | len: @x00100000 | blk_size: 0x00001000 |initialized finish.
[D/FAL] (fal_flash_init:61) Flash device | norflash | addr: @

Xx00000000 | len: Ox01000000 | blk_size: Ox00001000 |initialized finish.
[D/FAL] (fal_partition_init:176) Find the partition table on 'w60x_onchip' offset

@ox0000f0C8.
[I/FAL] ==================== FAL partition table ====================
[I/FAL] | name | flash_dev | offset | length |
[I/FAL] === === == mmm o m o m o m oo
[I/FAL] | easyflash | norflash | 9x00000000 | ©0x00100000 |
[I/FAL] | app | weex_onchip | ©0x00010100 | @x000ed800 |
[I/FAL] | download | norflash | ©x00100000 | ©x00100000 |
[I/FAL] | font | norflash | ©x00200000 | ©x00700000 |
[I/FAL] | filesystem | norflash | 9x00900000 | 9x00700000 |
R e e S S D S

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start address is 0x00000000
, Size is 4096 bytes.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate ENV CRC32 number is @
XFDFEAQ40.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is OK.

[Flash] EasyFlash V3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash

[I/WLAN.dev] wlan init success

[I/WLAN.1wip] eth device init ok name:w®

[D/main] start to autoconnect

[D/main] The current version of APP firmware is 1.0.0

msh />[I/WLAN.mgnt] wifi connect success ssid:aptest

msh />

33.5.2 EIRETEMLE

WA B 25 AE DG B Ry, WK EAAEREPIeiT e 2N MSH 417, SR P RLE®
HENML ., [ MSH %4 wifi join <ssid> <password> LB %% (ssid 1 password 435l N3 #5 :4%
) WIFT F /4 RERS), 40 F Bis:
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msh />wifi join aptest router_key_xxx

join ssid:aptest

[I/WLAN.mgnt] wifi connect success ssid:ssid_test
msh />[I/WLAN.lwip] Got IP address : 152.10.200.224

33.5.3 SHELL %%

33.5 15 i&

S
1

ali-iotkit BIF2f4 ] MSH iy 2 7R 567 B 2 W1 & B8 dE <2 B FIFESE A 7R 2 LinkDevelop
RGB THI7RHI, WA ) LinkDevelop K/ okl RGB AT %%, 1620 (ali-iotkit 7 T #ilFE
FHZ T ER RGB AT & & M.

LR lIE S
iy Tt B
ali_mqtt_test start Ja3 MQTT 7~

ali_ mqtt_ test pub open

ali_ mqtt_ test pub close

ali_mqtt_ test stop 21k MQTT 741

THIT, IR [FE TP IR
KT 5 I 1) =3 [F) 25 RAT IR

1. B3I MQTT
fiiH] ali_mgtt_test start ar% 53 MQTT /wfil, MG log Wasil L.
%% log W1 R FIR:

msh />ali _mqtt_test start

[inf]
[dbg]
[dbg]
[dbg]

.

[dbg]
[dbg]

iotx_device_info_init(40): device_info created successfully!

iotx_device_info_set(50): start to set device info!
iotx_device_info_set(64): device_info set successfully!
guider_print_dev_guider_info(271):

..................................................

guider_print_dev_guider_info(272): ProductKey
guider_print_dev_guider_info(273): DeviceName
guider_print_dev_guider_info(274): DevicelID

rgb_led_device

[dbg]

[dbg]

guider_print_dev_guider_info(276):

guider_print_dev_guider_info(277): PartnerID Buf :

demo.partner-id [dbg] guider_print_dev_guider_info(278):

,module_id=example.demo.module-id

[dbg] guider_print_dev_guider_info(279): Guider URL

[dbg] guider_print_dev_guider_info(281): Guider SecMode
Plain)

[dbg] guider_print_dev_guider_info(283): Guider Timestamp

[dbg] guider_print_dev_guider_info(284):

RT-Thread RT-Thread W60X SDK F 4% F#}

alCINfmK8VZ
rgb_led_device
alCINfmK8VZ.

,partner_id=example.
ModuleID Buf :

3 (TCP + Direct +

2524608000000

203


https://www.rt-thread.org/document/site/submodules/ali-iotkit/docs/introduction/
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[dbg] guider_print_dev_guider_info(290):

[dbg] guider print_conn_info(248): ----------- oo oo oo oooo -

[dbg] guider_print_conn_info(249): Host : alCINfmK8VZ.iot-as-mqtt.cn-shanghai
.aliyuncs.com

[dbg] guider_print_conn_info(250): Port : 1883

[dbg] guider_print_conn_info(253): ClientID : alCINfmK8VZ.rgb_led_device|

securemode=3,timestamp=2524608000000, signmethod=hma

cshal, gw=0,ext=0,partner_id=example.demo.partner-id,module_id=example.demo.module-id
|

[dbg] guider_print_conn_info(258): ---------mm oo oo

host: alclnfmk8vz.iot-as-mqtt.cn-shanghai.aliyuncs.com

[inf] iotx_mc_init(1703): MQTT init success!

LINUXSOCK 83 HAL_TCP_Establish() | establish tcp connection with server(host=
alclnfmk8vz.iot-as-mgqtt.cn-shanghai.aliyuncs.com msh />

LINUXSOCK 122 HAL_TCP_Establish() | success to establish tcp, fd=4

[inf] iotx_mc_connect(2035): mgqtt connect success!

[dbg] iotx_mc_report_mid(2259): MID Report: started in MQTT

[dbg] iotx_mc_report_mid(2276): MID Report: json data = '{"id":"
alCINfmK8VZ_rgb_led_device_mid","params":{"_sys device _mid":"example

.demo.module-id"," _sys_device_pid":"example.demo.partner-id"}}"'

[dbg] iotx_mc_report_mid(2292): MID Report: topic name = '/sys/alCINfmK8VvVz/
rgb_led_device/thing/status/update’

[dbg] iotx_mc_report_mid(2309): MID Report: finished, IOT_MQTT_Publish() = @

[inf] iotx_mc_subscribe(1388): mqtt subscribe success,topic = /sys/alCINfmK8vz/
rgb_led_device/thing/service/property/set!

[inf] iotx_mc_subscribe(1388): mqtt subscribe success,topic = /sys/alCINfmK8VvVz/
rgb_led_device/thing/event/property/post_reply!

[dbg] iotx_mc_cycle(1269): SUBACK

event_handle|139 :: subscribe success, packet-id=780
[dbg] iotx_mc_cycle(1269): SUBACK
event_handle|139 :: subscribe success, packet-id=8195

2. RELMIHR
ffiH ali_mqtt_test pub open fif & Ki& LED IR&H| =i
%% log 41T FiR:

msh /> ali_mqtt_test pub]|571

publish message:

topic: /sys/alClNfmK8VZ/rgb_led _device/thing/event/property/post
p

payload: {"id" : "2","version":"1.0",
msh />[dbg] iotx_mc_cycle(1260): PUBACK
event_handle|163 :: publish success, packet-id=1311
[dbg] iotx_mc_cycle(1277): PUBLISH
[dbg] iotx_mc_handle_recv_PUBLISH(1091): Packet Ident : 00000000
[dbg] iotx_mc_handle_recv_PUBLISH(1092): Topic Length : 63
[dbg] iotx_mc_handle_recv_PUBLISH(1093): Topic Name : /sys/alC1NfmK8VZ/
rgb_led_device/thing/event/property/post_reply

—
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[dbg] iotx_mc_handle recv_PUBLISH(1097): Payload Len/Room : 188 / 956

[dbg] iotx_mc_handle_recv_PUBLISH(1100): Receive Buflen : 1024

[dbg] iotx_mc_handle_recv_PUBLISH(1111): delivering msg

[dbg] iotx_mc_deliver _message(866): topic be matched

_demo_message_arrive|197 :: ----

_demo_message_arrive|198 :: packetId: o

_demo_message_arrive|199 :: Topic: '/sys/alCINfmk8VZ/rgb_led device/thing/event/
property/post_reply' (Length: 63)

_demo_message_arrive|203 :: Payload: '{"code":200,"data":{"LightSwitch":"tsl parse:
params not exist","RGBColor":"tsl parse: params

not exist"},"id":"2","

_demo_message_arrive|207 :: ----

[inf] iotx_mc_keepalive_sub(2226): send MQTT ping...

[inf] iotx_mc_cycle(1295): receive

3. ZIHEBRMAIHE

RV RS ITRESETUES AN LIRB Sim i ENE, —IRER&BIE. Bis LS5k
8 AR

SRS %52 (Bs) v Q Ma =A I8 &% o E5ES BE W SRR

MERTE BERS

RIEATD P=E:  rgb_led

HTHEBST TTHEBSHT HEREES

RN ‘ = ‘ =
ANZIE L= ]

BRI New 3] DeviceName HEES R

° RS 2019/03/20 15:16:30 rgb_led_device e bigag §019-03-20 1516:30 937, 10EE163E39 200
FHEERS New
2019/03/20 15:01:31 rgb_led_device e bigag §019-03-20 1501:31.084, 10EE163E39 200

LIRSS New

_ 2019/03/20 15:01:24 rgb_led_device 8% £ 201403-20 150124 665, 10EE 163E305F4 200
IR

Rt 2019/03/20 15:01:24 rgb_led_device BEE 20140320 150124 665, 10EE 163E305F4 200

HE4E n

& 33.2: HERS

AR RS S B N A, R EARrh A3 BOR AR N A .
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p

74

52 (b)) ~

Name"“thing event property post. "topi
sys/a CINMmKSVZIrgo | \eu |_devicerthing/ev
Msgld™"11

BRSIRES 6541052 warson" 1.0
0message success.top
VZirgh_led_devicefthing/event/property/po

L LeTEEST TTEESH HEREE

BETHHHT

r*"ts| parse: params not

- hE 1" "Mmessage’"success”. "metho £t
LU 'thing event.property.post"."version":"1.0
"} device=
LB 1w G evicellame S5 {activeTime" 1553842883000 "aliyunCom R
modityCode”-"othu
L 2019/03/29 15:16:30 rgb_led_device BE 15 39 200
_ ifleq" 1553842834000,
FRRBRSS New ‘o PVK2FpER5GDt4Z000100" "name
2019/03/20 15:01:31 rab_led_device 8% rgb_led_device "productiey”"alCINm 39 200
SBFIRE rew K8VZ"'tbac Tenanticr10EE1G3ES05FACA
e 2019/03/20 15:01:24 ob_led_device B8 shangha” "status".'s! 4 200
s pe""DEVICE"}. scriptD:
. D.useTime=3 traceld=Obc1iceal55384370
=i 2019/03/20 15:01:24 rab_led_device 0926608043631 200
S

BEES

33.3: EHFH WAL

4. RinHEEHSENR &
il F =i A R iR ar B HEIAH S, I R IR

w2 (18 ~ Q Ma A Is ®= oV IRSEs N

mERTE HELRid

REAT s | mb_led rob_led_device
v

eEEE
-
- T SEWE - euzasss sxes @ | R

=D EEAE
= e = =
= - 32\ HEET

A Light e

M= B 20190320 15:34:53 482, 10EE163E 305FACAES0481C27 14ACIDAT, downstream - bizType=PROPERTY_SETTING, params=(m
® 2019-03-20 15:34°53 ethod"'thing service_property set”"id""205304 595" "params" {"LightAdjustLevel":0} "version"""1.0.0"} resuit=code:200. message suc

SRS e 3. MSHEE EESS(DD\E sys! a1C\NVmKuVng response=| de" 200, "data" {},"id""295304595" "messag

(Ca €""success”,"version":"1.0"} device: activeTime 1553842883000, "allyunCommodityCode" "iothub_senior” "deviceKey""QnS5ewP

& 5. TRMEIR ‘gmtCreate" 1553842038000, "gmtModified" 1553842884000, "id":35130650, "iotid"-"Qn55ewPY

PEHE 5 jb_led_device" "productkey""a1CINImKBVZ" "rac Tenantid" "1 0EE 163E305FACAESQ481C2714
Y ACSDAT" "region’ "¢ n-shanghal" 'staius ™1 "statusLast"0."thingType" 'DEVICE "} scriptData={} use Tme=7 mpc=false traceld=0be 11d
FERIRS rew 55155384480345333560750¢

AABESS New

e

£

1
BEgs
EEFER
nERE
FERRSTR
LASBERENEE,
R RS

& 33.4: BEEH RS

5. §E X%T—]—lfﬂ HIL,\
AR G KismSE, R’&EITUEZ a4, log WFHIR:

[dbg] iotx_mc_handle_recv_PUBLISH(1091): Packet Ident : 00000000

[dbg] iotx_mc_handle_recv_PUBLISH(1092): Topic Length : 52

[dbg] iotx_mc_handle_recv_PUBLISH(1096): Topic Name : /sys/alAyv8xhoIl/RGB
-DEV1/thing/service/property/set

[dbg] iotx_mc_handle_recv_PUBLISH(1099): Payload Len/Room : 100 / 967

[dbg] iotx_mc_handle_recv_PUBLISH(1100): Receive Buflen : 1024

[dbg] iotx_mc_handle_recv_PUBLISH(1111): delivering msg ...

[dbg] iotx_mc_deliver_message(866): topic be matched

_demo_message_arrive|178 :: ----

.'r"\
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_demo_message_arrive|179 :: packetId: @

_demo_message_arrive|183 :: Topic: '/sys/alAyv8xhoIl/RGB-DEV1/thing/service/property
/set' (Length: 52)

_demo_message_arrive|187 :: Payload:

"{"method":"thing.service.property.set","id":"35974024","params":{"LightSwitch":0},"
version":"1.0.0"}"' (Length: 100)
_demo_message_arrive|188 :: ----

6. B MQTT =4I
ffH ali_mgtt_test stop 2B MQTT /=, &% log &1 FFis:

msh />ali mqtt_test stop

[inf] iotx_mc_unsubscribe(1423): mqtt unsubscribe success,topic = /sys/alHET1lEuvri/
RGB-LED-DEV-1/thing/event/property/post_reply!
[inf] iotx_mc_unsubscribe(1423): mqtt unsubscribe success,topic = /sys/alHET1lEuvri/

RGB-LED-DEV-1/thing/service/property/set!
event_handle|136 :: unsubscribe success, packet-id=0
event_handle|136 :: unsubscribe success, packet-id=e
[dbg] iotx_mc_disconnect(2121): rc = MQTTDisconnect() = ©
[inf] _network_ssl_disconnect(514): ssl_disconnect
[inf] iotx_mc_disconnect(2129): mqgtt disconnect!

[inf] iotx_mc_release(2175): mgtt release!
[err] LITE dump_malloc_free_stats(594): WITH_MEM_STATS = ©
mgtt_client|329 :: out of sample!

33.6 JFEZEI
o (HHABIFERTIESLREE (ali-iotkit F 7 FAHt)
o i FH A1 /E menuconfig B E H OB B & WG £ UE (PRODUCT _KEY. DEVICE_NAME f1

DEVICE SECRET)
o [ menuconfig ML BIRFEELANTF S (LinkDevelop 8(# LinkPlatform)

33.7 S|IH&%E

o (RT-Thread 425 F) : docs/RT-Thread ZFEFEFT.pdf
o (ali-iotkit A FMY : docs/UM1002-RT-Thread-ali-iotkit F f* - .pdf

orm—
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FE 34 E
EX Azure HJEAE &FENGIIZ

ARG FEE R WA fF F RT-Thread #2451 azure-iot-sdk FAF B NN TG o HIRAE R
BRI 5 B A8 TR 2RI BIRE, P (Azure = TP EHAFEH T -

34.1 f&Eqr

Azure 7& RT-Thread #2418 TR Azure ToT ORI AA, JFi5 SDK N: azure-iot-sdk-c.
Wz, ATPLiEIEAT RT-Thread B & HIAHEN Azure IoT b,

Azure ToT HLIBATERMB =R B, seh i Brhads, HIT ToT NIRRT B B & 2 18]
R A)E S . T Azure IoT Hly, FTRAERE T ToT B M LB MR TR 7 58 J5 i 18] 2 57 ) 52 S22 41
HAE, AW ToT MRS JLFAT ORI & E R H] ToT b,

i Azure BAFALIERE ToT 0w LASEELAN T Thig:

o BANIEN Azure IoT 0y, L5 Azure IoT HIA] FEE

o NEAELN SR EIRRAEE, HHEREE S BRI &R =7 B R %
o EHRNAE S KB U R GRS . A ToT W4

NG & Nt et ke

o KB AT % ER 2R A AL

o WA AR SCMRR] ToT it

o K BV BRI B E WA

A LMEH] Azure ToT HbRSEHLE CRIMIRTT G, BEAh, ToT s O &R REN R, WA T
Foisi sy Mz & fEys U ERE R ToT O rIBUR .

34.2 HREHIRRR

Azure GIFE 7 ZAKME 0T Board M~ _Ef) WiFi B TE M 2585, PG is i (R 1F1 & B WiFi
R AT LIRS TAF


https://www.rt-thread.org/document/site/submodules/azure-iot-sdk/docs/introduction/
https://github.com/Azure/azure-iot-sdk-c/tree/5299d0010226fdf2dabb3ac3c1f38eabe4500986

RT-Thread W60X SDK F & F-#it 34.3 T MU

34.3 EH{HiRAA

azure WIFENL T examples/34 iot cloud ms_azure HFF, EEHRMEWRHU T HR:

A i

applications/main.c app A

ports FEAE S
packages/azure-iot-sdk-v1.2.8 azure YIHCF 5B N AR
packages/azure-iot-sdk-v1.2.8 /samples azure YL G HN R

34.3.1 HEEITE

FEIBAT AR BIRE Fr 2 11 75 B AE & TAR T
1. JEMHHER Azure IKF, WIEREA Azure 115, WEEIFAARTOIE — MK Ik .

2. %% DeviceExplorer 1.5, 1X/Z&—4 windows “F-& NI Azure AR IIREL AR T H, %
T HEI 2354078 packages/azure-iot-sdk-v1.2.8 /tools H3& T SetupDeviceExplorer.msi, %8427 % %ER]
Al IhisAT e r S T E .
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-l Device Explorer Twin — O *
Configuraion Management Data Messages To Device Call Method on Device

Connection Information
loT Hub Connection String:

Protocol Gateway HostName:

Update

Shared Access Signature

Key Name jqih,

Key Value 21 Vc59/zFweBF 1UtneEgXoAbwicvKpVKP Jw=
Target |rithreac
TTL(Days) 365 = Generate SAS

34.1: DeviceExplorer T A FLH

34.3.1.1 BENNE
H Al RT-Thread Azure HAAEHZHEP/REIARIS R MQTT A1 HTTP FAE b, A8 Z {4 FH il Fh
W, HFEEAE IR R G AR S PRI . R R A S U, B DA R LA

I YT = B0 A 50 ke, (T HTTPS %A T SEEUR S5 S 416 1A &7 vk, Rk, i A
HTTPS thilif, #&afE IoT Ol N s B & ME E . T EN T8 &M ToT F0 i & 280 .
FRAE 4 HT HTTPS #EN, 56 %A R 25 7 Bh el E K A5 — X B . MQTT SCREEWE] = B &1
TR AT RSB HERE . BT E AN oT OB & M EEE BHE . REEEREFRRER, &iF
i MQTT Wil »FTRAERN %, HTTPS HidH.

2. fEH HTTPS W, & &®&&RNA 25 /0Bl K (A0 0H — IR = B4 1H S . (B7EF R B,
AIHEART 25 F3 B0 i B e A TR 1

3. HIRIR M BOEFECRIE 2% Azure B 7 3OR GEFRIEE ) .

34.3.1.2 B IoT il

B R Azure [T TP EIE ToT Hlee ToT e FH K EIEM A NVF 2 BTN
Bt Ra, B ot —ANEE ANME 2 TIs AT 5 i i 55 5 UM AR 2 12308 D H0 4 -

.'r"\
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RT-Thread W60X SDK JT & T/t 34.3 CERINL]

o
&

1. &Hx%3 Azure 1)/,
2. IEEE CRIETEIR” > DB > “ToT Hib7,

Azure THiR

I\a| loT =y
BN JHIE
EIOENARE
ESHIAN, @ Stream Analytics job
BN JEE
s
RIFEErRiRSS
=iE
Function App Web + 53
SOL #rErE e
A&F Azure Cosmos DB rfi_[ﬁ:_ﬁ_j\_‘ﬁ ___________________ .
| AR i
ESHIHL Skainietelekebelolsfststsisialatstekslshasbsiatatata =
s + B
ST w2 + B
EhEwS FEARTE

f=zih (T

& Azure Active Directory

o =

T

& 34.2: GIEYB L

3+ fE “ToT Hb” EAEH, A ToT FLH LR E S

o Subscription GITHED : EHFEFEHKHLH TR IoT HOmiT 5.

« Resource Group (ZiE4H) : GIEHTILE ToT HORITIHA, s HIAERTEA, EXME
HAEAN—NMEEMETFHATLL T . AXREHMEE, ESEEHTIEHE I Azure THE.

o Region (X)) : ®EHFRIEHINE .

o IoT Hub Name (#JEXMIA/0LRZFR) : GIEE ToT FOMIBRK, XMAFTEERME—R. WEmAR
BRRATH, SR — AR
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SCERVL]

A
S

RT-Thread W60X SDK & T/ 34.3 1

Basics  Size and scale  Review + create

Create an loT Hub to help you connect, monitor, and manage billions of your loT assets. Learn More
PROJECT DETAILS

Select the subscription to manage deployed resources and costs. Use resource groups like
folders to organize and manage all your resources.

* Subscription @ 1 AR ETE -
* Resource Group @ ,é, e ,:, EETAT
* Region © LA -

* 10T Hub Name @

[4)3 ToT duLa)Eir, SEEH—m]
B 34.3: HE JoT L&k
4. % “F—: Size and scale CRK/INFIFAE) 7, DUME4RLEEAIE ToT Hi.

5. &+ “Pricing and scale tier (ENMHZERE) 7. sl HE KU, 5k “Fl:Free tier (F1
- 2% 7 )2 (HHRRMEET R EUATTHD . FXRIFEMEE, 1B EMMAZ .
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An
S

Basics Size and scale  Review + create

Each loT Hub is provisioned with a certain number of units in a specific tier. The tier and number of units determine the maximum daily
quota of messages that you can send. Learn more

SCALE TIER AND UNITS

* Pricing and scale tier @ Fl: Free tier -

51: Standard tier
§2: Standard tier

MNumber of F1 1oT Hub units @ §3: Standard tier
B1: Basic tier
B2: Basic tier _ o
e o CATLLEIFRE B TINEEN ]
Prici d scale tier © B3: Basic tier
ricing and scale tier F1 -
d F1: Free tier | —
Messages per day @ 8,000 Message routing @ Enabled
Cost per month 0,00 CNY Cloud-to-device commands @ Enabled

loT Edge @ Enabled

Device management @ Enabled

34.4: HEIEEE

6. EFE “Review + create (&T2F + 8iE) 7.

7. BE ToT OMfF R, SRR g AT, G2 ToT O nl GE TR EE PRI ] . ATAE @7
TR AL R, B D Ja it mT DAHEAT R — 2B v A T

8« AN TSI A, W LAFE R QIR S E I R IR I SR E

34.3.1.3 EHEE

BRI AT W A& A SR, 7R ESRE R&E BEM R IoT OB, R ZRE&A REREE oT
o FEARVOREIF, ATLMER DeviceExplorer T ERVEM % 4% .

o 13 ToT HLIHZEES (A ToT F0ER 7D

1. IoT P0G, ARERLH T, SHILED W RIGIERT, T PAFTH ToT A0 B0 R AR %
H. JTIF iothubowner, 7547l H 1)@ HEAEF 3RS ToT A0 3L 5 i %4
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o
¥

» rtthread-iot-hub - £=HRERS

rtthread-iot-hub - ZE=ifjalHRE
laT &y

/I_fl & + 1|
I-"’ loT FulHFARRETEHE loT RS mrnnaiiR,. ERETIERHTT loT £
B #3E=
aa ARSI EE)
0
& =0
R / T [ = iothubowner #1711
HEHEERE .
service
O SRR .
device
0 Bfesill registryRead
S Ip EiEEE

registryReadWrite
A Certificates

= EE

™M s

34.5: BEF WA L FLFE 5 7] 50

2+ FEAISE Y AR PEAE AR ToT AP LB 345 5 «
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iothubowner X
rtthread-iot-hub
HE=e X s EE

R
Li ]
| | iTHES M 0
R
| BEEE 6
EES A, REEEE SEEE
| HEEE 6
EEiERE
REEE
R HEHREH
TEH 6
RS 2rkUVoDxcpWeS9/zFweBF1 Utnek ]
EE=H e
ddwh,/9nz2BYxXIEljLaygBmMIBx!
. EET e - TEH 0
['lgl'ffﬁ%ﬂ)g_%"lﬂjﬂ%] HostMame=rithread- - 2.azure-.. E
i = - miEH 0
HostMame=rtthread- - sazure-.. E
34.6: il vy jn L
o BIEEA

1. BTV EZEZFRE, BAVMER LMEH DeviceExplorer T HE KA ¥4, FHIHK IoT H-0HIHRET .
FIHWAA TR, EREERTIHEANRESRZR S . mid update $8 BOFIAHER: ToT HOMEEE, AT
— DA M5 A A o
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-l Device Explorer Twin — O *

Configuraion Management Data Messages To Device Call Method on Device

A a
g Connection Information 3
H loT Hub Connection String: 5
'; HostName=rthread- azure-

i devices.cn;SharedAccessKeyMame=iothubowner,SharedAccesskKey= :BF1Utn

i =

Protocol Gateway HostiNamme: -
| N |
| Update | \\ et e e e

[1. FEEFFRE JEEEEED]

Shared Access Signature [2. ﬁﬁ update ‘E‘Eﬁﬁ ToT EP»'L‘]

Key Name | igthubowner
Key Value |2rkUVoOxcpWc59/zFweBF1UtneEgXoAbwicvKpVKP Jw=
Target | rithread-iothub.azure-devices.cn

TTL(Days) |365 2 Generate SAS

34.7: BlE DeviceExplorer A

2. T9F Management JEIF, 20T B P b BoREEN & . s QiEmshia, #inrblisfr i
#ThRERE T .
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B8 Device Explorer Twin - O X
P

Configuration Management Data Messages To Device Call Method on Device

Actions — - [=EtlEiEE]

[ Create || Refesh | | Update | Delete | SASToken.  TwinProps. |
Devices
Total: 6
Create Device — O b
Filter:
Dlevice #nthentication
Id ®) Security Keys () X509
3 .. | Disconnected
device3dd pevice 1D |devic. " TScabdafchedSl FoTzzefldd | .. | Disconnected|
device 71 Primary Key: |15Lxg]'- .:i.tﬂoiviplcEjQ}{mﬁftIfihd33?U= | - | Disconnected
device8l . | Disconnected|
- Secondary Key: |yh2 jbmE . -QaWkkpmEeG1ZbE] gBbni jTE= | :
devicebé . | Disconnected|
deviced | [#] Auto Generate ID | [] Aute Generate Keys .. |Disconnected

Create

B 34.8: QUK
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B8 Device Explorer Twin - O X
P

Configuration Management Data Messages To Device Call Method on Device

Actions
| Create | | Refresh | | Update ‘ ‘ Delete ‘ ‘SAST{}REI‘L_ ‘ ‘ Twin Props. |

Devices
Total: 6

Create Device — O it
Filter:

Device huthentication
Id

85 Device Created — O * .
. |Disconnected

device33 peyice I 4 afiched5l 0722 f1dd :| . | Disconnected
device7l i Cafit+ToivipleEj9Xms £T £1hA3ZTU= :I | Disconnected|

Primary QaNTHApn ££0G12bE gBbni jTE=
device80 i PR — . | Disconnected|

devicebd . | Disconnected|
. | Disconnected|

Secondar

deviced | Done

n
g
]

34.9: QYRR

34.4 I&{T

34.4.1 HiF & T

« MDK: Xifi project.uvprojx I MDK5 T, $AT4EF.
e TAR: X7 project.eww FJHF IAR TH2, #HAT%MIF.

ke, KRS PC HLER, IR E T ERETF AR
e Ia4T H W T B

\ |/

- RT - Thread Operating System

/ |\ 4.0.1 build May 30 2019

2006 - 2019 Copyright by rt-thread team
1wIP-2.0.2 initialized!

[SFUD] Find a Winbond flash chip. Size is 16777216 bytes.
[SFUD] w25q128 flash device is initialize success.
[I/sal.skt] Socket Abstraction Layer initialize success.
[E/main] 105

I
RT-Thread RT-Thread W60X SDK F 4% F#} 218




RT-Thread W60X SDK JF & Tt 34.4 15 E1T

[D/FAL] (fal_flash_init:61) Flash device | w60x_onchip | addr: @
x08000000 | len: ©x00100000 | blk size: ©x00001000 |initialized finish.
[D/FAL] (fal_flash_init:61) Flash device | norflash | addr: @

Xx00000000 | len: ©x01000000 | blk_size: 0x00001000 |initialized finish.
[D/FAL] (fal_partition_init:176) Find the partition table on 'w60x_onchip' offset

@0x0000f0C8.
[I/FAL] ==================== FAL partition table ====================
[I/FAL] | name | flash_dev | offset | length |
TRAEAIL] 500150 1m0 5 5 5110 o0 5 5 355 e 5 5 1 1 1 5 1 e S 5 e 2 A A S e
[I/FAL] | easyflash | norflash | ©x00000000 | 0x00100000 |
[I/FAL] | app | wedx_onchip | ©0x00010100 | @x000ed800 |
[I/FAL] | download | norflash | ©x00100000 | ©0x00100000 |
[I/FAL] | font | norflash | ©x00200000 | 0x00700000 |
[I/FAL] | filesystem | norflash | 9x00900000 | ©x00700000 |
[I/FAL] =============================================================

[I/FAL] RT-Thread Flash Abstraction Layer (V0.3.0) initialize success.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:152) ENV start address is 0x00000000
, Size is 4096 bytes.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:821) Calculate ENV CRC32 number is @
Xx12D2A372.

[Flash] (packages\EasyFlash-v3.3.0\src\ef_env.c:833) Verify ENV CRC32 result is OK.

[Flash] EasyFlash Vv3.3.0 is initialize success.

[Flash] You can get the latest version on https://github.com/armink/EasyFlash

[I/WLAN.dev] wlan init success

[I/WLAN.1lwip] eth device init ok name:we

msh />[I/WLAN.mgnt] wifi connect success ssid:aptest

[I/WLAN.1lwip] Got IP address : 192.168.12.26 # IhH B & Ewifi

34.4.2 EIETELMLE

IMRBAEFEM LS, FRFIET 23T MSH dr 47, S5 I E R &AM . 1] MSH 4
wifi join ssid key BCEMIZ%, W FHiR:
msh />wifi join ssid_test router_key xxx
join ssid:ssid_test
[I/WLAN.mgnt] wifi connect success ssid:ssid_test
msh />[I/WLAN.lwip] Got IP address : 152.10.200.224

34.4.3 BITHR

34.4.3.1 INEERBI—: REFLEENEER IR 0

AN
NIRRT B A% it B
samples/iothub_11_telemetry sample.c N i R I AR B Azure ToT Ht»

orm—
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~imES AT & R

o TP T AR Data JETFE, MEREHZEITHIBIE, TR

]t

N

34.4 75 i

a5 Device Explorer Twin

Configuration Management Data Messages To Device Call Method on Device

Montoring L L—F o, BERLRNEE]

Event Hub: |rﬂhread-iot—hub| /

Device 1D ‘ device 548f19297013bec7ab453

Start Time: | 07/31/2018 11:28:20

Ed

Consumer Group:  $Default [ Enable

Monitor Cancel Clear

=~ [ Monitor 3540 75407 1

Event Hub Data

[] Show system properties

Receiving events...

& 34.10: HHris&ENEHE

IERRBIRAE PRI B IEEF AT B
1y AEBAT I ] AT i BRI 4 R T A 5

—
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34.4 75 817

-l Device Explorer Twin

Actions

Configuration Management Data Messages To Device Call Method on Device

| Create |

| Update | | Delete |

| SAS Token... |

‘ Twin Props. ‘

Devices
Total: 7

Filter: |

PrimaryKey Secondarykey PrmaryThumbl SecondaryThui ConnectionStrir Conne
(Y de 34dfId646 "1 Copy data for all device HostName=rt..

device33cf2b86cb14.. [m Copy data for selected device(s) HostNames=rtt.. | Discor
device4ebcddb9Bea.. |15 HostName=rt... | Discor
device716f32ea2a30.. ol Loy connectionistring for selacted devics(s) HostName=rtt.. | Discor
device805820d46a0f. Ef  Show device propeﬂk HostName=rtt... | Discor
devicebB8b8732¢6b5...  SALTEVngs/s.. bG9cLiDIIPT... \ HostName=rit.. | Discon
deviced1eall965d65.. XEPiy+bmO7.. JTuHSL3bzh.. \ HostName=rtt.. | Discor]

B 34.11: FRKHZEEFFFE

2. B ERE AR ENNR B ) connectionString FRFE# 1, EHGIFRET, FRBIFFRMF .

——

40 (l#ifdef SAMPLE MQTT
ellT #includs "iothubtransportmgtt.h”
42 “Fendif // SAMPLE MQTT
43 Fl#ifdef SAMPLE MQTT OVER WEBSCCEETS
44 T #include "iothubtransportmgtt websockets.h"
45 “#endif // SAMPLE MQTT OVER WEBSOCEETS
46 []#ifdef SAMPLE RMQP
Q?T #includs "iothubtransportamgp.h”
48 “Fendif // SAMPLE RMQP
49 [[#ifdef SAMPLE_ BMOP OVER_WEBSCCEETS
SDT #include "iothubtransportamgp websockets.h"
51 “#endif // SAMPLE_ BMQP OVER_WEBSCOCEETS
52 f]#ifdef SAMPLE HTTP

i "y L . o N 5 . o
& T #endf;njj"g:m;;“‘,;.[‘“;’;‘a“pmh“p'h CHEEFAF R E— PR EEETE]
55 B _
56 /* Paste in the yoyr iothub connection string =/ o~
57 static const char®* (connectionString ="HostName=rtthread- azure—-devices.cn;Deviceld=device
58 #define MESSAGE COUNT g
58 static bool g _continueRunning = true;
60 static size t g message count_ send confirmations = 0;
6l
62 static void send confirm callback (IOTHUB CLIENT CONFIRMATION RESULT result, wvoid* userContextCal
63 E{

B 34.12: WA RFIEEFFFH

o—
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1

EBITRBIER
1. 7€ msh HIZ41T azure telemetry sample Z~BIFEF:

msh />azure_telemetry_sample

msh />

ntp init

Creating IoTHub Device handle

Sending message 1 to IoTHub

-> 11:46:58 CONNECT | VER: 4 | KEEPALIVE: 240 | FLAGS: 192 |

USERNAME :

XXXXXXXXXX.azuredevices.cn/devicexxxxxxx9d64648f19e97013bec7ab453

/?api-version=2017-xx-xx-preview&

DeviceClientType=iothubclient%2f1.2.8%20

(native%3b%20xxxxxxxx%3b%20xxxxxx) | PWD: XXXX | CLEAN: @

<- 11:46:59 CONNACK | SESSION_PRESENT: true | RETURN_CODE: @x©

The device client is connected to iothub

Sending message 2 to IoTHub

Sending message 3 to IoTHub

-> 11:47:03 PUBLISH | IS _DUP: false | RETAIN: @ | QOS: DELIVER_AT_LEAST_ONCE |
TOPIC_NAME: devices/device@f134df9d64648f19e97013bec7ab453/messages/events
/hello=RT-Thread | PACKET_ID: 2 | PAYLOAD_LEN: 12

-> 11:47:03 PUBLISH | IS _DUP: false | RETAIN: © | QOS: DELIVER_AT_LEAST_ONCE |
TOPIC_NAME: devices/device@f134df9d64648f19e97013bec7ab453/messages/events
/hello=RT-Thread | PACKET_ID: 3 | PAYLOAD_ LEN: 12

-> 11:47:03 PUBLISH | IS_DUP: false | RETAIN: @ | Q0S: DELIVER_AT_LEAST_ONCE |
TOPIC_NAME: devices/device@f134df9d64648f19e97013bec7ab453/messages/events
/hello=RT-Thread | PACKET _ID: 4 | PAYLOAD_ LEN: 12

<- 11:47:04 PUBACK | PACKET_ID: 2

Confirmation callback received for message 1 with result
IOTHUB_CLIENT_CONFIRMATION_OK

<- 11:47:04 PUBACK | PACKET_ID: 3

Confirmation callback received for message 2 with result
IOTHUB_CLIENT_CONFIRMATION_OK

<- 11:47:04 PUBACK | PACKET_ID: 4

Confirmation callback received for message 3 with result
IOTHUB_CLIENT_CONFIRMATION_OK

Sending message 4 to IoTHub

-> 11:47:06 PUBLISH | IS DUP: false | RETAIN: © | QOS: DELIVER_AT_LEAST_ONCE |
TOPIC_NAME: devices/device0f134df9d64648f19e97013bec7ab453/messages/events
/hello=RT-Thread | PACKET_ID: 5 | PAYLOAD_LEN: 12

<- 11:47:07 PUBACK | PACKET_ID: 5

Confirmation callback received for message 4 with result
IOTHUB_CLIENT_CONFIRMATION_OK

Sending message 5 to IoTHub

-> 11:47:09 PUBLISH | IS_DUP: false | RETAIN: @ | Q0S: DELIVER_AT_LEAST_ONCE |
TOPIC_NAME: devices/device®f134df9d64648f19e97013bec7ab453/messages/events
/hello=RT-Thread | PACKET_ID: 6 | PAYLOAD_LEN: 12

<- 11:47:10 PUBACK | PACKET_ID: 6

Confirmation callback received for message 5 with result
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1

IOTHUB_CLIENT_CONFIRMATION_OK
-> 11:47:14 DISCONNECT
Error: Time:Tue Jul 31 11:47:14 2018 File:packages\azurelazure-port\pal\src\
socketio_berkeley.c Func:socketio_send Line:853
Failure: socket state is not opened.
The device client has been disconnected
Azure Sample Exit

2. HHFATTE DeviceExplorer T.H [ Data A% 755 W % & 2 2 v 1138 I 44 <

s Device Explorer Twin _ O be
Configuration Management Data Messages To Device Call Method on Device

Manitoring

Ewvent Hub: |rﬁhread—iot—hub |

Device ID: | device 24648f19e97013bec7ab4b3
Start Time: | 07/31/2018 11:25:20 5]
Consumer Group:  $Default ] Enable

Monitor Cancel Clear [] Show system properties

_ [loT duliElie & & Esra)iEN LR 1
Event Hub Data /

'helle”. 'RT-Thread' ~

2018/7/31 11:47.04> Device: [device(f1 34df3d64648f19e97013bec7ab453), Datatest_message]Properies:
'hello": 'RT-Thread'

2018/7/31 11:47.04> Device: [devicelf1 34dfid64648f19e97013bec7ab453], Data:[test message]Properties:
'hello": 'RT-Thread'

2018/7/31 11:47:07> Device: [device(f1 34df3d64648f19297013bec7ab453), Datatest message]Properties:
'hello: 'RT-Thread'

2018/7/31 11:47:10> Device: [device(f1 34df3d64648f19e97013bec7ab453), Datatest_message]Properies:
'hello": 'RT-Thread'

34.13: LFEMEAE

ABIIEAT ), £ DeviceExplorer T B 2| [ ¥ RS BIMIHLN 01 5 2% BENIKdfE .

34.4.3.2 IhEERHBIZ: BELW =K T LXBOEE

ANty
NIRRT AR i B3
samples/iothub_11_c2d_sample.c TEW & T Azure IoT 0 T & ) EHE
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BB RN B EE T S

5 EHRR G, ATS BIRE B 2 S IR i B & 1 i, B EGE e B AR, T
BT R RIAT . AZCA BT s

| ] iothub_ll_c2d_sample.c

ifdef SAMPLE MQTT OVER WEBSOCKETS

R0

34

ZiE #include "iothubtransportmgtt websockets.h"
36 “#endif // SAMPLE MQTT CVER WEBSCCKETS

37 Bl#ifdef SAMPLE RMQP

38 #include "iothubtransportamgp.h"™

#endif // SAMPLE RMOP
$ifdef SAMPLE AMQP OVER WEBSOCKETS

40 (4
elT #include "iothubtransportamdgp websockets. h"'l

42 “#endif // SAMPLE AMQF OVER WEBSOCKETS

43 Fl#ifdef SAMPLE HTTP

44 #include "iothubtransporthttp.h"

45 | #endif // SAMPLE HITP

46

47 ({#ifcdef SET _TRUSTED CERT_ IN SAMPLES

48 | #include "certs/certs.h" . e

49 | #endif // SET_TRUSTED CERT_ IN SBMPLES - [4%&@?'Jmlﬁ%ﬁﬁt§$ﬁ$ﬁ}\]
50 el

51 /% Paste in the yofiT iothub connection String *©

52 =tatic const char®|connectionString = "HostMame=rtthread-iot-hubk.azure-devices.cn;|Deviceld
|

54 #define MESSAGE COUNT 3

55 static bool g _continueRunning = true;

56 static size t g message _recv_count = 0;

B 34.14: BHEEEETITH
WEIRBITRGIER
o 1E msh F1IZ1T azure_c2d_sample ;RBIFEST, RBIFETIEIT G B &K SIS b R I EdE:

msh />azure_c2d_sample

msh />

ntp init

Creating IoTHub Device handle # EfF IoT HOM N AKEE
Waiting for message to be sent to device (will quit after 3 messages)

BRE/TLBIRREE
1. #T7F DeviceExplorer T.E ] Messages To Device ¥ [1#8 & % % K iE £ -
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-l Device Explorer Twin — O
Configuration Management Data Messages To Device Call Method on Device

Send Message to Device: [EliEiRmEs ID]

loT Hub:  |rithread-iot-hub /

Device ID: ‘ devicel. 4646481929701 3bec7ab453f ‘

Message: ||he||o rt-thread - |

|D Add Time Stamp ‘ [ Monitor Feedback Endpoint [ 2 5121471 1
Properties  System Properties \ [5 % SiEnata)Es ]
| |Key Value
: |
Send Clear
=i Send BR AT 3iR & A B R

oot L& Send EAMTHMIEAEDEER]
Sentto Device ID: [device 1df9d64648f19e97013bec7ab453]. Message:"hello rt-thread", message |d: eal2302d-
d6d2-4b7F-9f71-0873ca%0b7al
Sentto Device ID: [device +df3d64648f19e97013bec7ab453), Message:"hello t-thread"”, message |d: 95239693
ddaf-4222-86b6-4efielfc98d7
Sentto Device ID: [device df9d64648f19e97013bec7ab453]. Message:"hello r-thread", message Id: 48f6ab0d-
d20a-4483-8el6-41aa75b80aab
Sentto Device ID: [device df9d64648f19e97013bec7ab453]. Message:"hello r-thread", message Id: 3f15a3ba-
5d74-45c8-a714-259d64016515
Sentto Device ID: [device 'df9d64648f19e97013bec7ab453]. Message:"hello r-thread", message Id: 4313021c-
1215-4e77-bb8a-c215cH0cass

34.15: JRE# T RIS 814

2 ML FE R U A M ToT H0y RS & FAE

msh />azure_c2d_sample
msh />
ntp init
Creating IoTHub Device handle
Waiting for message to be sent to device (will quit after 3 messages)
Received Binary message # Wi B k) A A
Message ID: ea02902d-d6d2-4b7f-9f71-0873ca90b7a3
Correlation ID: <unavailable>
Data: <<<hello rt-thread>>> & Size=15
Received Binary message
Message ID: 9b2a9693-ddaf-4222-86b6-4ef8e0fc98d7
Correlation ID: <unavailable>
Data: <<<hello rt-thread>>> & Size=15
Received Binary message
Message ID: 48f6a50d-d20a-4483-8e06-41aa75b80aa8
Correlation ID: <unavailable>
Data: <<<hello rt-thread>>> & Size=15
Received Binary message
Message ID: 3fl5a3ba-5d74-45c8-a714-259d64016515
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Correlation ID: <unavailable>
Data: <<<hello rt-thread>>> & Size=15
Received Binary message
Message ID: 4313021c-1215-4e77-bb8a-c215c9f0ca38
Correlation ID: <unavailable>
Data: <<<hello rt-thread>>> & Size=15
Received Binary message
Message ID: 9be87f25-2a6f-46b5-a413-0fb2f93f85d6
Correlation ID: <unavailable>
Data: <<<hello rt-thread>>> & Size=15
Error: Time:Tue Jul 31 13:54:14 2018
File:packages\azurelazure-port\pal\src\socketio_berkeley.c
Func:socketio_send Line:853 Failure: socket state is not opened.

Azure Sample Exit #UCB — B E T REE, ks B BB H

34.5 FEZEIN

o [ERABIFRATELHEL (Azure =P GHAEHFFH

34.6 S|E&%

o (Azure =T EHMEH T FM) : docs/UM1007-RT-Thread-Azure-IoT-SDK i /7 F-if.pdf

—
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% 35 =

i —

ZEETGIE

KRBIFEAENGEEHIRE, 7E 10T Board iR T RT-Thread f2I& AR50, SCHF RS W%, Bl
e, JFiEd LCD o, #EMASH A H, 840 LCD SRR AR

NI RAR AR T 1 T B Y

S ST Ay D Wi B
0 startup JESh A RT-Thread 51F
RUEF [ logo
1 IoT Board E=S 1] 7R ToT Board
FH S ERE A (4 i
ZNEPSS
2 sensor RIRESeEfE  BoREE. B
REHHE BoR At OGRE. BRTIRN
[i] SIEAET
4 BEEP/RGB MRS SSRGB 458 F i fiigns
il T #%/ RGB /T
5 SD card SD F#ulEfER il sd RN
FHif &, BRXfHH
X
6 Infrared MR RBRAINEKHE
] e
8 WiFi Scan WiFi H#7 W BonEian
wifi ssid
9 WeChat Scan WS —4Emd  H A S
B k) 7 T H4gE, R
IoT Board Bt &
X 2%
10 WiFi Config WiFi BLESRr 5 wifl M
FHi 7]
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35.1 5 AL

S5 SLTH] b it Thae i
11 NetInfo Mz BRI IoT Board BEX
[id] BN R A
IP 1 45 1 ]
12 RT-Thread Cloud Scan & RT-Thread FERASEAN
Config Cloud = F&H  M%EA SRR,
TG =R ] E AR SR
H

35.1 fE{HiRRE

IoT Board [JRFLEINALTF: RT-Thread W60X_SDK/docs/board/W601 Board V1.4 SCH.pdf.

35.2 EX{FiRER

iot_ board_demo ZE&HIFEN T examples/36_iot_board_demo H T, HEESCARR E U BH R FTR:

A B

applications N

applications/main.c VAR NE

packages W) RT-Thread %46
packages/aht10-v1.0.0 T AR SR A
packages/ap3216¢-v1.0.0 J R B AR S AR R AL
packages/EasyFlash-v3.2.1 2B Flash & fo B F
packages/fal-v0.2.0 Flash % E KA
packages/netutils-v1.0.0 W2/ TR A AT

ports oAt SO

ports/cloudsdk RT-Thread Cloud zF & A3 FI K AF 2 AE
ports/easyflash EasyFlash B AF R AE
ports/fal fal B 0 ¥ RS A
ports/wifi wifi ThEg 4 R R R A
modules IoT Board ZE& IR H AT R
modules/event LA IR 5 R A B
modules/infrared LEE PRSI B R H b B R

modules/iotb_ workqueue

modules/key

RT-Thread

LA HIRE AR A SRR
ERE DIREL AL PR B
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A ]

modules/lcd ZEG R LCD BiR ik

modules/sensor L IR AR AR AL P A

modules/ymodem ZE 5 BT ymodem OTA JHJARHR
EFEAO:

int main(void)
{
/* BoRE T */

iotb_lcd_show_startup_page();

/* fE SD R LHEH XM RG */
if (iotb_sensor_sdcard_fs_init() != RT_EOK)

{
LOG_E("Init sdcard fs failed!");

/* WU AL WIFT */

if (iotb_sensor_wifi_init() != RT_EOK)

{
if (iotb_sdcard _wifi_image_upgrade() != RT_EOK)
{

/* f# ] 'ymodem start' A JHZ% WIFI [E1£F */

LOG_E("sdcard upgrad 'wifi image' failed!");

LOG_E("Input 'ymodem_start' cmd to try to upgrade!");
lcd_set_color(BLACK, WHITE);

lcd _clear(BLACK);

lcd_show_string(@, 120 - 26 - 26, 24, "SDCard upgrade wifi");
lcd_show_string(@, 120 - 26, 24, " image failed!");
lcd_show_string(e, 120, 24, "Input 'ymodem_start'");
lcd_show_string(@, 120 + 26, 24, "cmd to upgrade");

return 0;

LOG_E("iotb_workqueue_start!");
/* BB TAENS, RP A EFERAES */
if (iotb_workqueue_start() != RT_EOK)

{
return -RT_ERROR;

iotb_workqueue_dowork(iotb_init, RT_NULL);

/* BB LCD e, H F WA E menu FH {4 */

—
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iotb_lcd_start();
/* REFEL S */

iotb_event_start();

/* BB R AR */

iotb_key process_start();
LOG_E("Init key process start ok!");
return 0;

~EE:

1.6E iot_job 2

15 iotb_init() FHEHLTAERATIFIAFIH

215 iotb_init() #IRAHE TIERATIERAT 1262

3.6 lcd HF2

4 QERESPHINERER

5 SRR R

N

& 35.1: EFrraEA

35.3 IoT Board &2 iR

35.3.1 #Wi¥ & T&
e MDK: Xii project.uvprojx T MDK5 T8, #AT4mik.
kT RE, R EE R E I RR

35.3.2 1ZHE(FE FHLAR
AN RGRILHE:

o WK UP #g
AL ZE VUK A% WK UP 28, 3ENRUE FIS AL S

I
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o KEYO %5
EAEE TR AT KEYO #%58, AT 7.

o KEY1 %42
RIE EARFIMEE A, RGN L8 Th 8 A0 T A 20 N AZ 32 s 4
35.3.3 SD F3f4iiER

LZEPIREAE SD R E— AN EN sYSTEM SLIFR, ZREBIREAER Sk A &% H %, 16 EE A
AT AR B AT H G InT -

H% A
SYSTEM GEBIRE RGN H
SYSTEM/WIFI 1EI WiFi & 1

35.3.4 LCD EmiiAA

35.3.4.1 R@\ 0 BEhAE

JB7x RT-Thread FIFE S &7 LOGO.

.-,—’-h\\
RT-Thread

ERIRF

& 35.2: &A@ 0
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35.3.4.2 FAMm 1 EFMA

IoT Board

RT-Thread: 4.0.1
HardWare : 0.3
Firmware : 1.1

KEYD 2 NextPage

& 35.3: F 1

UL T RO A BRI AR S R G5 B, JFIR ] KEYO #ZEU1H#E] T~ — 17T,

ZSHI R N RN static void iotb_lcd_show_index_page(iotb_lcd menu_t *lcd_menu);.

35.3.4.3 A@E 2 BEESHRE

sensor

 ftemp  29.5C
& humi 37.1%

Olight 161ux

Pprs @ps
r— —

B 35.4: F2H 2

IR NIRRT AR AR aht10 , JYEHEGR AL AR ap3216¢ B EHE, % T~ KEYO %8 nT LAY #e 3
T,

EAFHIIAE A 2 T RT-Thread package $#2fit[] aht10-v1.0.0 5 ap3216c-v1.0.0 XN HAFHL .
AR FEA A B R] 2% /examples/07_driver temp_humi Y /examples/@8 driver_als_ps [
%,

ZSH A M BN static void iotb_lcd_show_sensor(iotb_lcd menu_t *1lcd_menu);.
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35.3.4.4 FME 3 #1535 /RGB

& 35.5: Al 4

PERIBRCEIES 4% . RGB AT, 4% F KEYO 8l LAY # 3| T — 1.

o WK _UP 2 i igeny 2%
o KEY1 #8¥H RGB T

Z A H X N R # static void iotb_lcd_show_beep motor_rgb(iotb_lcd menu_t *1lcd_menu);.

35.3.4.5 AM@E 4 SD card

dir
Kt fil
_Ifmmd-HLpf:i.‘t
‘bootloader. bl file

35.6: FLH 5

ZAME AN SD 2B C&mA, AERR SD RIXHFRGEN I, Wk IoT Board KifiA SD
+*, BAERFEPR—EE/R Insert SD card before power-on , ZEEBIFEATFHGRAE, B4 LHATEA
SD K. 4% KEYO 0] IYI# 3] — T,

2 VRN M RGE R B 7 5 B f2: /examples/11_component_fs_tf_card

Z S N R ET static void iotb_lcd_show_sdcard(iotb_lcd_menu_t *1lcd_menu);.

—
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35.3.4.6 FM 5 LMk

Infrared

Decode Value

Ox00

& 35.7: FH 6

i NEC Prisths sUOn 2L M Aok 25, AR5 A0 gin i Kt A A St /s
% KEYO %4 ] L2~ — 3.

Z LT N R B static void iotb_lcd show_infrared(iotb_lcd menu_t *1lcd menu);. #HI<MH)Ab
NV & @ HiE S % /36_iot_board_demo/modules/infrared HHHIFEF LA /example/05 basic_ir HlFE.

35.3.4.7 AMm 6 WiFi 134

= WiFi Scan

realthread_modou?
rphyzhao

& 35.8: A8

% T KEYO #88] IYIHLE] T — 1T,

Z SR N R EL static void iotb_lcd_show wifiscan(iotb_lcd _menu_t *1lcd_menu);.
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35.3.4.8 A@E 7 MISFIBEM

WeChat Scan

& 35.9: &9

R B RN A B8 LR 22 R iZ O, S50 A A 1340 — 4R b AT M 2% BT B .
B IR ML 5, A HRIRIZ I .

FHAHE e ET, E W E THIEN 2.4GC S 2 A . RIEMAMEHE— A 4660, 7
S AN G RT THLEN wifi (568, fdy iE5EA . ToT Board 24503 wifi B9 %5 B H3hERERIX
A WiFi W%,

EE: WRAHEEHENY, HEEE T K% WK_UP #%#4) 6 5.
% KEYO $Z8En DAY 2]~ — T,
FHUACE S 0%

ECEizsE R

Wi-Fi B0 STe

EER..

=

| m2s space rem

& 35.10: R 9
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2SR N R AT static void iotb_lcd_show wechatscan(iotb_lcd_menu_t *lcd_menu);o

35.3.4.9 AM 8 FF WiFi EZERIN

WiFi Config WiF1i Config WiFi Config

Smartconfig finish

ss1d fero :

pwd 123456789 Join ap success
wailting ip up ...

walting connect. ..

35.11: A 10

2 ToT Board R wifi BSHZSHITMNE R G, BB wifi, ARG SHFRF wifi kS (B
NI E shiER wif) FF A58 % A .

ZFLTH X M B #L static void iotb_lcd_show wificonfig(iotb_lcd menu_t *1lcd_menu);.

35.3.4.10 K@ 9 ML EERTRET

=  Network

ssid Zero

LAN 192.168.12.53
WAN 183.193.243.90
DATE 2018-12-085
TIME 11:26:02

| .
35.12: FLf 11

B ]

ssid L HTERN wifi R
LAN W ip Huhk

WAN AW ip Huhk

DATE FEHH

TIME inga i

XHEE/RT SSID. LAN. WAN. DATE. TIME {55. #% F KEYO0 #%4n] DL #: 3] F—T1.
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Z S N R AT static void iotb_lcd_show_network(iotb_lcd_menu_t *1lcd_menu);.

35.3.4.11 RMHE 10 AW ERHFE RT-Thread =F&

wil M@+ 100 @ o EENE )

X REWE

4."""!\__
RT-Thread

& 35.13: FE 12-1

WRB A CEEFIEAMY, HEFHG e, WEE LCD SRR R ZIm. HE 52 EHF
H# 4 (TLMERBE IS FEANKSY S TUH, EFESAE RT-Thread Cloud 7 & 33 MK 2 fs

P B AT BASE B IR E -

WIS E G, &R device online, i57E iot.rt-thread.com M¥EEBRLEHEE, WF

B

& 35.14: A 12

I
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35.4 FEEMN

g

35.5 S|E&%

o (RT-Thread ZwfE48 ) : docs/RT-Thread 4ufEdaFg.pdf

—
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