3.1 RaPNEBERE *

3.1.1 LiteOS RIZALA

AR R G0 TR PR U AR Dt B R 5 R R 2 AT s I O A 0 A 42
B R —Fh R G . RGN R A RN IS, AT 4 R S R AE 2R G0 L5 T B AE R 40 IR 55 2
PR R G, 6T — e /NRU N L 7F 2R 48 2 i R L B 0 S R BRI 0 R
G (5 FH A2 2% e K R B A R 0 A /N B 1 S s 4R 4 2R 4 B BB I 1 FH I oK

OpenHarmony % 5t R48 /N R G M bR HE R G0, HAE R R 3 R0 R 46, 43 5l il
HATRIE BN, 53514 LiteOS I Linux, £ E RE AN RS LM H LiteOS )
e AE /NS R GERBRER G EEFEETH Linux W%,

LiteOS &4 T 7] 4 56 W G T & ) — D TR W W R HERE RS, 2
OpenHarmony K RN Z —. WAL EUL, Bt & —4 RTOS, BLA S a9 4% 0] 32 54T
5545 BP9 AE A B L ISF ) AR L A ML L T B LA S A B SRR R e i AR S RE R A
FERIZH 1 | RE % 0T U Hb S BRI RE I 5, S tickless ML, X FE M g XF ¢ . [FIAF LiteOS
At S WA EAE 1. BT LwM2M, CoAP, mbedtls, LwIP 2% ToT &P, H7E
LwM2M gy il b, 42 7 AgentTiny £ 8, HI 2 R & A & 59 B, 1A 2 56 T
LwM2M ST, B AgentTiny B3¢ A9 4 11 B o] @& SR PR U SE 9 5 = °F & & &)
FER S, LiteOS XK LiteOS-M fil LiteOS-AL i # £ B4 W8 25, )5 & E 24
INRS R GERIARME R S . RK2206 J& MCU % AL 3& A ] LiteOS-M N B, 3 F K P i
LiteOS-M Qnfaf # 4% ] RK2206 ith i I

3.1.2 LiteOS 21EEHC

LiteOS A MR B A7 58« $58 R W AR 478 TR B 7 20, 7E 88 TP W7 2UF L it LiteOS
B I8 B I, 5 B B RK2206 W85 7 J3 3 SCF B A LU B A% . RK2206 1 H W7 78 B Ak
AR A R LiteOS & HL R 7, Br LT T 8 B A 2 BB R AR I b r Ry . iy
(4 15 FE AR AL TR e — AR

AN A P JE B F OpenHarmony 3. OLTS JEACHS 5 RK2206 & A i 9 1& B, A R
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RK2206 its i B IEA B, BT LR LiteOSMAEB#EAER S, T iR OpenHarmony #R A 5L
& OpenHarmony 3. 0LTS, LiteOS-M 2Rkt &2 LiteOS,

1. T#i OpenHarmony & X3

OpenHarmony JFEACHE KRB 5 2 F 4 A LL T HiFh .

1) ##id repo+ssh T 3%

repo init — u git@gitee. com: openharmony/manifest. git — b refs/tags/OpenHarmony — v3. 0 — LTS
——no — repo — verify

repo sync —c

repo forall —c 'git 1fs pull'

2) il repot+https T #

repo init — u https://gitee. com/openharmony/manifest. git — b refs/tags/OpenHarmony — v3. 0 —
LTS —— no— repo — verify

repo sync —c

repo forall —c 'git 1fs pull'

2. BIETE
1£ OpenHarmony & H 5% N & device/rockchip H3% & 3. 1.1 iR,

lingzhi@lingzhi:/svn/mouxian/gitee/lockzhiner-rk2206-openharmony3.0lts/device/rockchip$ tree -L 2

— hardware

— BUILD.gn

— docs

— lib

'— 1libhardware.a
— LICENSE

— README_zh.md

— rk2206

— adapter

— BUILD.gn

— README_zh.md
— sdk_liteos
'— third_party
— tools

— linux

— package

— pictures

— README .md
— windows

12 directories, 7 files

3.1.1 device/rockchip H %

* hardware U3 FEEAFE L RK2206 568 7 9 [ 14 )% .

o rk2206 SCF e 32 AT A oA A C B SO AR OGSk SO

s tools IUMFJe FEAFMRS T H ATHR T HAE,

3. B & target_config. h

target_config X #8784 LiteOS-M Frifs DI RE MY 2 B 1 58 X, A B2 8 Lkl ge . A
So e SCHE R BE T 4R B P B B A T R AT Y D RE B AT, AR B O BT AR b
LiteOS (T EE . b 20 48 2508 L IIRE . T A 28 7 8 L& L RHAB BT .

D) ¥ link. h 3k 3CF

/ * RK2206 it B9 AH G HC &, 56 N A7 B 5 = /
# include "link. h"

# include "soc. h"



56 || OpenHarmonyfx AR ARG /RIES N i——HTRK2206: 5 f ( $B2hR « BURTLIIAR )

B RK2206 85 19 link. h Sk SCETR N E] target config. h W, J§%E—2 LiteOS Bl & 7
RSk S,
2) RGN AR B

[ ============================================
EINEE 8o T
============================================== % /
# define 0S_SYS CLOCK 96000000UL
# define OSCFG_BASE CORE _TICK PER SECOND (1000UL)
# define LOSCFG BASE CORE TICK HW TIME 0

@ # define LOSCFG BASE CORE TICK WTIMER 0

@ # define LOSCEG BASE CORE TICK RESPONSE MAX O0XFEFFFFUL

Hr,08_SYS _CLOCK 78 LiteOS Y Z 45 i #h & 11, 5k & RK2206 W85 H 19 2 45 it

LOSCFG_BASE_CORE_TICK_PER_SECOND # 75 LiteOS % #0 Tick %+, Bl mj w4
A%, 1E LiteOS ™, 5 ¢ 4 i FIBH ZE B [A] #R & DL Tick b 8600y, Bt % LOSCFG_BASE _
CORE_TICK_PER_SECOND H {8 A LA 2248 v W i 451 58, DT[] 42 2028 LiteOS Y B2
W(T=1/f), WH¥ LOSCFG_BASE_CORE_TICK_PER_SECOND {4 & & 1000,
4 LiteOS By BT8P IS Ims, 3F & MRG0 H R Z R & LiteOS WM S HE £
() CPU I fa] , A 23 B AR 2% — ok LOSCFG_BASE_CORE_TICK_PER_SECOND [
{Hi% & 50~1000,

LOSCFG_BASE CORE_TICK HW _ TIME & % i} #8 87 4% i 1 3 e 2 2 8%, i A
JF LA AN T LR 0,

@ R Tick ZHUE A AT HIE L.

@ R Tick ZH00 B RKEUE . B IZEUE - 3 500 B0k 5 357 1 46 114k .

3) B A A1 v R B

/% =================================================================
A 7 A 8 v DAL e
=================================================================== x /
# define LOSCFG PLATFORM HWI 1

# define LOSCFG_USE_SYSTEM DEFINED INTERRUPT 1

# define LOSCFG PLATFORM HWI LIMIT 128

Hr,LOSCFG_PLATFORM_ HWI /5 LiteOS i {4 rf 7 52 1 B & S 80,8 1 R
LiteOS $#4 TAMT Wi, 8 0 %IR8 LiteOS N EE i, RK2206 5 A &R BEE N 1, /D
LiteOS #2245 b,

LOSCFG _USE SYSTEM DEFINED INTERRUPT /R ffi ] LiteOS & LAY o 7 iR
0, 1R LiteOS 5 U b W7 pR 2, S 0 7R R LiteOS & SCHY v 187 bR 4L
RK2206 i AL &0 1, B LiteOS & Sy H T R 8L

LOSCFG_PLATFORM_HWI_LIMIT %5 LiteOS 3 £ f K1 4h b Wi 8. RK2206
T BC B E R 128, B LiteOS SR R A ER gy 128 4,
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4) AT 55 BB iC B

/% ================================================================

T 55 BB i
================================================================== x /
# define LOSCFG BASE CORE TSK LIMIT 63

# define LOSCFG BASE CORE TSK IDLE STACK SIZE (0x10000)

# define LOSCFG BASE CORE TSK DEFAULT STACK SIZE (0x10000)

# define LOSCFG BASE CORE TSK MIN STACK SIZE (0x200U)

# define LOSCFG BASE CORE TIMESLICE 1

# define LOSCFG_BASE CORE TIMESLICE_ TIMEQUT 20000

Hp,LOSCFG_BASE _CORE_TSK_LIMIT #%/R” LiteOS 37 # f5t K AT 55 A5 (5 F2 23
AT 55 . — BRI 63,

LOSCFG_BASE_CORE_TSK_IDLE_STACK_SIZE %/R LiteOS 25 AT 5 k& K/,
RN 0x500U F75,

LOSCFG BASE CORE TSK DEFAULT STACK SIZE 7R LiteOS 145 B ERIAFR K/,

LOSCFG_BASE_CORE_TSK_MIN_STACK_SIZE %~ LiteOS T %5 By e /ME R/,

LOSCFG_BASE_CORE_TIMESLICE /& LiteOS J& 75 ffi F i 18] B 58 5% vk .1 R fili
B0 A dh 1,

LOSCFG _BASE CORE _TIMESLICE TIMEOUT 75 LiteOS #f [E 4 %6 20 09 1% 45 i
AT B TR] S B A Bt A 4 JEL I

5) 155 AR R T B

/* === === ==========================================================
{55 m A P T B

-

# define LOSCFG_BASE_IPC_SEM 1

# define OSCFG_BASE IPC SEM LIMIT 48 // LiteOS Iz KX R {5 5 & 1A%k

Hdr ,LOSCFG_BASE_IPC_SEM F/n 55 a2 58 .1 a0 WAL & BCh 1,
LOSCFG_BASE_IPC_SEM_LIMIT /R LiteOS fix K L5209 5, dih 48,
6) T J i A B i

/* e e e === == === =====E============================================
L B R T

E=E================================================================= % /

# define LOSCFG BASE IPC MUX 1

# define LOSCFG BASE IPC MUX LIMIT 48

H, LOSCFG_BASE_IPC_MUX /R H RS2 )5 .1 )8 .0 2L, #1301,
LOSCFG_BASE IPC MUX LIMI /R LiteOS e K T H 0 R @109 45k, #8148,
7) T8 B NS AR e i B

# define LOSCFG BASE IPC QUEUE 1
# define LOSCFG_BASE IPC QUEUE LIMIT 48
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Hr,LOSCFG_BASE_TPC_QUEUE #£/x i B S B HZE RS .1 MR .0 A2k
8w 1,

LOSCFG_BASE_IPC_QUEUE_LIMIT %7R LiteOS iz K 32435 14 H B\ S i %6, 8 Ny 48,

8) HR A B A5 e i

[ % =S=es===============sS==Es=S===S=S====S=====S==S===ESS====S========
O Y AL

=== =S==S====S=S=SSSSSSSSSSoSSSSSSSSSSSSSSSSSSSSSSSSSSSS=SS========== % )

# define LOSCFG_BASE_CORE_SWTMR 1

# define LOSCFG_BASE_CORE_SWIMR ALIGN 0

# define LOSCFG_BASE_CORE_SWIMR LIMIT 48

HH,LOSCFG_BASE _CORE_SWTMR #/x# M4 EM g 2 &m0 M0 R
AL, AN N1,
LOSCFG_BASE _CORE_SWTMR_ALIGN /R4 & 255t 5 EE, 1 X 55,0 N

KT BBV 0,
LOSCFG_BASE _CORE_SWTMR_LIMIT %7~ LiteOS fiz K 3 H5 514 1 i 2% 19 4> %k,
W 48,
9) NAFREL &
/% =================================================================
P A7 e

# define LOSCFG_MEM MUL_POOL 1
# define 0S_SYS_MEM_NUM 2
@ # define LOSCFG_MEM FREE BY TASKID 1
@ # define LOSCFG BASE MEM NODE INTEGRITY CHECK 1
®) # define LOSCFG_MEM LEAKCHECK 1
# define LOSCFG_SYS_EXTERNAL HEAP 1
(®extern unsigned int heap start;

# define LOSCFG_SYS HEAP ADDR & heap start

# define LOSCFG_SYS_HEAP SIZE (PSRAM_SIZE — SYS STACK SIZE)

H ,LOSCFG_MEM_MUL_POOL /s WA N IIGE, 1 ha .0 AEEH &
BWH 1,

OS_SYS_MEM_NUM #/R LiteOS i KN AFHE 2N 20,

O Fm MRS RBBNAT.

@ FoREHHFTNAETT A, 1 R0 MEEAL.

© TR EGIHa NAE R RIALE . 1 a0 A . FFR IR RERT , N AE LT <
H shic s g N AR R BOE I OE R . — B BUN AN R4 Sf X s (5 BATEI I Ok,

LOSCFG_SYS EXTERNAL HEAP %7~ LiteOS & 7& X H A e, 1 M B 1,0 R 2k
L8N 1,

@ Forw LHEM R A L,

LOSCFG_SYS_HEAP_ADDR %75 LiteOS 7 X PN 17 3t 4 2 16 M hik

LOSCFG_SYS HEAP SIZE #7i LiteOS & LN AEHE R AE SR/,
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10) AT 55 Ak M 4 1 B I 2

# define LOSCFG_BASE_CORE_TSK_MONITOR 1 // &4 #% Wit oife, 1 HFTTF, 0 L
(D # define LOSCFG_BASE CORE_CPUP 1

[/ AT 55 AT IS I 2% 54 F PR AR B, BRI 1

# define LOSCFG_BASE_CORE EXC TSK_SWITCH 1

H, LOSCFG_BASE_CORE_TSK_MONITOR /R8T 5t W TG, 1 I T,
0 S XHT, BN 1,

LOSCFG_BASE_CORE_TSK_MONITOR HF £/~ F )i CPUP Bdewithfb. 1 F£mx
B0 FREEA ., H CPUP(Central Processing Unit Percentage, CPU 5§ %) 3 3 [
TR/ RGP 25 551 CPU i IS L

LOSCFG_BASE_CORE_EXC_TSK_SWITCH 275 I # 4% B4 55 $h A7 1 DE 258 44 T 18
B E BV 1,

Yl 5S¢ EE B target_config. h il A F) sdk_liteos/include H 3 H1,

4, BEE config. gni

1E sdk_liteos H s N A& config. gni CF, 48 B34S T RE g 2% 48 AH OG5 B, AL 46 S 15°
B AR PRI LA 4 PRASEER PN 2%

Copyright (c) 2022 FuZhou Lockzhiner Electronic Co., Ltd. All rights reserved.
Licensed under the Apache License, Version 2.0 (the "License");

you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www. apache. org/licenses/LICENSE — 2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

SE R R SE RE AR OE E A SE 4E

# Kernel type, e.g. "linux", "liteos a", "liteos m".
kernel type = "liteos m"

# Kernel version.

kernel version = "1.0.1"

# Board CPU type, e.g. "cortex—a7", "riscv32".
board cpu = "cortex - m4"

# Board arch, e.g. "armv7 —a", "rv32imac".

board arch = ""

# Toolchain name used for system compiling.

# FE.g. gcc — arm — none — eabi, arm — linux — harmonyeabi — gcc, ohos — clang, riscv32 — unknown —

elf.

# Note: The default toolchain is "ohos — clang". It 's not mandatory if you use the default
toolchain.

board toolchain = "arm— none — eabi — gcc"

use_board_toolchain = true

# The toolchain path installed, it 's not mandatory if you have added toolchain path to your
~/.bashrc.
board_toolchain path =
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# Compiler prefix.

board toolchain prefix = "arm — none — eabi-—"
H Compiler type, "gcc" or "clang”.
board toolchain type = "gcc"

# Board related common compile flags.
board cflags = [
" — mcpu = cortex — m4",
" — mthumb",
"~ Wall",
" — fdata — sections",
— ffunction — sections",
" — DUSE_HAL DRIVER",
" — D STORAGE LITE ",
"-D LITEOS M ",
" — D BSD SOURCE",
" — D GNU_SOURCE",

]

board cxx flags = board cflags
board 1d flags = board cflags
# Board related headfiles search path.
board_include dirs = [
"//device/rockchip/rk2206/sdk liteos/include",
"//device/rockchip/rk2206/adapter/include"”,
"//device/rockchip/rk2206/sdk_liteos/board/fs",
"//device/rockchip/hardware/1ib/CMSIS/Device/RK2206/Include",
"//third party/cmsis/CMSIS/Core/Include",
"//kernel/liteos m/kal/posix/include",
"//kernel/liteos_m/components/fs/fatfs",
"//kernel/liteos m/kernel/include",
"//kernel/liteos m/kernel/arch/include",
"//kernel/liteos_m/kernel/arch/arm/cortex — m4/gcc",
"//kernel/liteos m/utils",
"//kernel/liteos m/kal/cmsis",
"//kernel/liteos_m/components/net/lwip — 2.1/porting/include",
"//third party/FatFs/source",
"//third party/musl/arch/arm",
"//third party/lwip/src/include",
"//utils/native/lite/include",
"//foundation/communication/wifi_aware/interfaces/kits",
"//foundation/communication/wifi_ lite/interfaces/wifiservice",
"//foundation/communication/ipc lite/interfaces/kits",
"//foundation/communication/softbus lite/interfaces/kits/discovery/",
"//foundation/communication/softbus lite/interfaces/kits/transport/",
"//base/startup/syspara lite/interfaces/kits",
"//base/security/huks/interfaces/innerkits/huks_lite",
"//utils/native/lite/include",
"//base/hiviewdfx/hilog lite/interfaces/native/kits",
"//third party/openssl/crypto/ec”,
"//third party/openssl/include",
"//kernel/liteos_m/components",
"//third party/bounds checking function/include",
]
# Board adapter dir for OHOS components.
board_adapter dir = ""
# Sysroot path.
board_configed_sysroot =
# Board storage type, it used for file system generation.
storage type = "spinor"
rk third party dir = product config.rk third party dir

nn
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Horp kernel type s NAZZEA, @10 liteos-m,
board_cpu it i BS , #ICN cortex-md
board_toolchain 7~ 4 PE#F . 1 K arm-none-eabi-gcc,
board_cflags /8 gee FRiF0E I, @1 K

— mcpu = cortex — m4 — mthumb — Wall - fdata — sections — ffunction — sections — DUSE HAL
DRIVER - D STORAGE LITE -D LITEOS M - D BSD SOURCE — D GNU SOURCE

board_cxx_flags /8 g++ W3R 10,

board_ld_flags &7 4 3R 55 3 56 0,

board_include_dirs &7~ 4m 15 3k SO A%

5. %55 Makefile

1E device/rockchip/rk2206/sdk_liteos H & F 8] Makefile, F] T ¥ T A 4% 173 11 19 6 25
JEBEH L bin SCMF IFAT AU AR SO AR I F

TARGET = liteos

BUILD DIR = $ (OUTDIR)

BOARD DIR = $ (shell pwd)
PREFIX = arm— none — eabi —

CC = $ (PREFIX)gcc

AS = $ (PREFIX)gcc — x assembler — with — cpp
CP = $ (PREFIX)objcopy

SZ = $ (PREFIX)size

HEX = $ (CP) — O ihex

BIN = $ (CP) —O0 binary — S

BHHE SRR SRR R R H R E R R R A SRR R R E R R EEE R R A E R R H
# CFLAGS

HEH S EH I H SR H R R HE RS H BT HH BT T HHAE T H
# cpu

CPU = —mcpu = cortex — m4d

# fpu

FPU = - mfpu= fpv4d — sp—dl6

# float — abi

FLOAT — ABI = —mfloat — abi = soft

# mcu

MCU = $ (CPU) — mthumb # $ (FPU) $ (FLOAT — ABI)

R R R R R
# LDFLAGS

FE S B S SR B R SR B R SR HEH SRR HH B E R H A H
LDSCRIPT = board. 1d

boot LIBS = - lbootstrap — lbroadcast

hardware LIBS = - lhal iothardware — lhardware

hdf LIBS = - lhdf config — lhdf core — lhdf osal lite — lhdf platform lite

app LIBS =

xts LIBS = - Imodule ActsBootstrapTest — lmodule ActsDfxFuncTest — Ilmodule ActsHieventLiteTest

— lhuks_test common — lmodule ActsHuksHalFunctionTest — lmodule ActsKvStoreTest \

— Imodule ActsLwipTest — lmodule ActsParameterTest — lmodule ActsSamgrTest — lmodule
ActsUpdaterFuncTest — Imodule ActsUtilsFileTest \

— Imodule ActsWifiIotTest — lmodule ActsWifiServiceTest — lhctest — Imbedtls — lhal update
static — lhota

common LIBS = - larch — lcjson static — ldump static — lhal wifiaware — lhuks 3.0 sdk \
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— Inative file — lsec static — lwifiaware — lauthmanager — lcmsis — lexchook — lkernel — lpm \

— lsysparam — lwifiservice — lbacktrace — lcppsupport — lhal file static — lhichainsdk \

— lposix — ltoken static — lboard - lcpup — lhievent lite — lmbedtls - lsamgr — ltrans
service \

— ldiscovery — lhal sysparam — lhilog lite — Imusl—c — lsamgr adapter — lutils \

— 1lwip — lhal token static — lhiview lite — lmusl —m — lsamgr source — lutils kv store \

— lpahomgtt_ static — 1llzlittlefs

LIBS= —Wl, —— start — group \
—Wl, —— whole — archive $ (boot LIBS) $ (hardware LIBS) $ (hdf LIBS) $ (app LIBS) \
—Wl, —— no— whole — archive \

$ (common LIBS) \
— W1, —— end — group

LIB DIR = —-L$ (BUILD DIR)/libs

LDFLAGS = $ (MCU) \
—— specs = nosys. specs \
~ T$ (LDSCRIPT) \
$ (LIB DIR) \
—Wl, —— start — group $ (LIBS) — Wl, —— end — group \
—Wl, —Map= $ (BUILD DIR)/ $ (TARGET).map, —— cref \
—Wl, —— gc — sections

all: $ (BUILD DIR)/S$ (TARGET). elf $ (BUILD DIR)/$ (TARGET). hex $ (BUILD _DIR)/
$ (TARGET) . bin
$ (BUILD DIR)/ $ (TARGET).elf:
$(CC) $ (LDFLAGS) —o $ @
$(sz) s @

(BUILD DIR)/ % .hex: $ (BUILD DIR)/ % .elf
(HEX) $< $ @

vr

$ (BUILD DIR)/ % .bin: $ (BUILD DIR)/ % .elf
$ (BIN) s< $ @

— include $ (wildcard $ (BUILD DIR)/ * .d)

Hop , TARGET £R i i 4 HAR A LiteOS #Y bin 3CFF.

PREFIX,CC 5 P58 UG v

CPU F/R48 E 413k CPU 28480, Bl cpu=—cortex-m4,

LDSCRIPT /452 RK2206 S5 i 1d #3224

LIBS 3R/n 46 5E 9 s ZREHE M S . b A 2R o 9 LiteOS WY JITJE A 5 3
BLI B 0 25 PR 75 25 A g 0% B 5 32 0 25 2 WS I £E- W1, —-whole-archive FlI-W1,--no-whole-
archive Z [f],

LIB_DIR 7R 5 % H £ i 25 1 B A2

6. %85 build. sh

7 device/rockchip/rk2206/sdk_liteos/build. sh, 1% shell I A 7155 AT 3 #8019
TAE:

(1) 4 1d BEE A

(2) J ] Makefile %% bin SO, B LiteOS Z i 3014

(3) BATITALIA AT AR5 727 FBL G SO



b
w
it

build. sh HAREAT .

£ error out on errors
set —e
CPUs = ‘sed —n "N;/processor/p" /proc/cpuinfo|wc —1°

OUT DIR="$ 1"
SDK_DIR= $ (pwd)
TOOLS_DIR= $ {SDK_DIR}/../../tools/package

PART SYSTEM BLOCKS = $ (cat include/link. h | grep " # define PART SYSTEM BLOCKS" | awk —F '
{print $3}"')
PART LOADER BLOCKS = $ (cat include/link.h | grep " # define PART LOADER BLOCKS" | awk —F'
"{print $3}"')
PART LITEOS BLOCKS = $ (cat include/link.h | grep " # define PART LITEOS BLOCKS" | awk — F'
"{print $3} ')
PART ROOTFS BLOCKS = $ (cat include/link.h | grep " # define PART ROOTFS BLOCKS" | awk —F'
"{print $3}"')
PART USERFS BLOCKS = $ (cat include/link.h | grep " # define PART USERFS BLOCKS" | awk — F'
"{print $3}"')

LDSCRIPT = board. 1d
CFLAGS = "SDK_DIR= $ {SDK DIR} LDSCRIPT = $ {LDSCRIPT}"

function main()
{
# make 1d script
make $ {CFLAGS} — f build/link.mk
£ make liteos
make OUTDIR = $ {OUT_DIR} — i $ {CPUs}
# make images

OpenHarmony##1&

$ {TOOLS_DIR}/mkimage. sh $ {PART SYSTEM BLOCKS} $ {PART LOADER BLOCKS} $ {PART

LITEOS_BLOCKS} $ {PART ROOTFS_BLOCKS} $ {PART_USERFS_BLOCKS}
}

main " $ @"

H i, make $ {CFLAGS} -f build/link. mk F/R 4 3% 1d 4% 82 1 48, 12 5k 382 1 A 19 Y5 SC

3% H device/rockchip/rk2206/sdk_liteos/build/link. mk,
7. AMERRF

A% device/rockchip/rk2206/sdk_liteos/board SC4F 3 , G HEAH & YR AT S, ELAR n

& 3.1.2 s,

lingzhi@lingzhi:/svn/mouxian/gitee/lockzhiner-rk2206-openharmony3.01ts/device/rockchip/rk2206/sdk_liteos/board$ tree

— BUILD.gn

— dprintf.c

— fs
ff_gen_drv.c
ff_gen_drv.h
fs_config.h

— include

L— config_network.h

iotmain.c

main.c

src

L— config_network.c

— startup

L— startup_rk2206.S

4 directories, 10 files

3.1.2 board 3L E

|| 63
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Horr, dprintf. ¢ 9K printf o8 B E ), 85 83 100 15 SO EBUHS D0 B R, BAR AU

mr

X

k% ok ok ok ok ok k% ok % ok k>

Copyright (c) 2022 FuZhou Lockzhiner Electronic Co., Ltd. All rights reserved.
Licensed under the Apache License, Version 2.0 (the "License");

you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www. apache. org/licenses/LICENSE - 2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

~

# include < stdarg. h>
# include < stdio. h>
# include "1z hardware.h"

# define DEBUG_PORT 1

int printf(char const * fmt, ...)

{

H

va_list ap;
char buffer[256];

va_start(ap, fmt);

vsnprintf(buffer, 256, fmt, ap);

DebugWrite(DEBUG_PORT, (const unsigned char * )buffer, strlen(buffer));
DebugPutc(DEBUG _PORT, '\r');

va_end(ap) ;

return 0;

{4, src/config_network. ¢ J& Wi-Fi/AP M2 ELE . FEH TR LwlP Uhisl#k , %

B Wi-Fi/AP, Z# 4 ERD S LiteOS BAE X R AR A TER .,
startup/startup_rk2206. S &3 & A,
main. ¢ 1)) e 46 B 4F 9] iR 4k . LiteOS #4616 LA & AT 55 LA & HDF R 55 91 46 4k 55

ERENY

% % ok ok ok ok ok %k ok ok N

%

BT

Copyright (c) 2022 FuZhou Lockzhiner Electronic Co., Ltd. All rights reserved.
Licensed under the Apache License, Version 2.0 (the "License");

you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www. apache. org/licenses/LICENSE — 2.0
Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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* See the License for the specific language governing permissions and
* limitations under the License.

*/

# include "los_tick.h"

# include "los_ task.h"

# include "los config.h"

# include "los_interrupt.h"
# include "los_debug. h"

# include "los compiler.h"

# include "1z_hardware. h"

# include "config network.h"

# define MAIN TAG "MAIN"
int DeviceManagerStart();
void IotInit(void);

/*********************************************************************

Function : main
Description : Main function entry
Input : None
Output : None
Return : None

KAKKEEKXEEXKXX XX XX XXX UK XXXXXXXXEKEE XXX XX XXXXXXEERRX XXX XXX XXX XXX /

LITE_0S_SEC_TEXT INIT int Main(void)
{
int ret;
LZ HARDWARE LOGD(MAIN TAG, "% s: enter ...", func );

HalInit();

ret = LOS KernellInit();
if (ret == LOS_OK) {
TotInit();
OHOS SystemInit();
[/ R EEMS */
DeviceManagerStart();
LZ_HARDWARE_LOGD(MAIN_TAG, "% s: LOS_Start ... ", __func__);
LOS_Start();

while (1) {
__asm volatile("wfi");

}

Hov, Hallnit T B4 40 46 10 L 6055 Bk 8h 450K B B 8 8 0o i 1e 45
LOS_KernellnitO) FE ¥ 151k LiteOS W,

OHOS_SystemInit() F 2 & #] i b T — L8 M B Be | R 48 A 45 9/ H 2% R 8 MODULE _

INIT .SYS_INIT s 4t SAMGR_BootstrapO H#1 416 )3 35
DeviceManagerStart () £ & J& 5 WK ah & R 55 .
LOS_StartO EERIFIT LiteOS #AE RS
8. 45 BUILD. gn
A3 device/rockchip/rk2206/sdk_liteos/BUILD. gn, BAR N AT .
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import("//build/1ite/config/component/lite component.gni")
import("//build/lite/config/subsystem/lite subsystem.gni")

declare args() {
enable hos_vendor wifiiot xts = false

}

lite subsystem("wifiiot sdk") {
subsystem components = [ ":sdk" ]

}

build ext component("liteos") {
exec_path = rebase path(".", root build dir)
outdir = rebase path(root out dir)
command = "sh ./build.sh $ outdir"
deps = [
":sdk",
"//build/lite:ohos",
]
if (enable hos vendor wifiiot xts) {
deps += [ "//build/lite/config/subsystem/xts:xts" ]
}
}

lite component("sdk") {
features = [ ]

deps = [
"//device/rockchip/rk2206/sdk liteos/board:board",
"//device/rockchip/hardware: hardware",
"../third party/littlefs:lzlittlefs",
"//build/1ite/config/component/cJSON:cjson static",
"//vendor/lockzhiner/rk2206/hdf config:hdf config",
"//vendor/lockzhiner/rk2206/hdf drivers:hdf drivers",
"//drivers/adapter/khdf/liteos m/test/sample driver:sample driver",
"//drivers/adapter/uhdf/manager : hdf manager",
"//drivers/adapter/uhdf/posix:hdf posix",

Hrf, build_ext_component("liteos") F= Z & HAT 1l H 5% & ) build. sh A<, 7EH
4T build. sh BIA Z /7, 64T sdk F1//build/lite: ohos,
sdk FE I 13% 45 E WD Re L, 35 board ( £ FE F) . hardware C[E 4 ) | Lzlittlefs
(littlefs SCPF R4 \hdf (HDF 3K 8 il 45 #1 HDF 3830 ,
9. ¥ vendor 3 43k
##8 OpenHarmony B H F#MIEZE K . vendor/)] /I Z MWK FK, 7£ vendor 43
AT R AR SR e, BRI 3. 1.3 BT
1ingzhi@lingzhi:/svn/mouxian/gitee/lockzhiner-rk2206-openharmony3.01ts/vendor$ tree -L 2
- lockzhiner
LICENSE
E README_zh .md
rk2206

2 directories, 2 files

3.1.3 vendor X 3£
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1E vendor/lockzhiner/rk2206 H 5% T % config. json X4F, BIEANEWNT .

{
"product name": "lockzhiner — rk2206",
"ohos_version": "OpenHarmony 3.0",
"device company": "rockchip",
"board": "rk2206",
"kernel type": "liteos m",
"kernel version": "1.0.1",
"subsystems": [
{
"subsysten": "applications",
"components" : |
{ "component": "wifi iot sample app", "features":[ ] }
]
P
{
"subsysten": "iot hardware",

"components" : |

{ "component": "

"iot controller", "features":[ ] }

{
"subsysten" : "hiviewdfx",
"components" : |
{ "component": "hilog lite", "features":[ ] },
{ "component": "hievent lite", "features":[ ] },
{ "component": "blackbox", "features":[ ] },
{ "component": "hidumper mini", "features":[ ] }
1
P
{
"subsysten" : "distributed schedule",
"components" : |
{ "component": "samgr lite", "features":[ ] }
1
b
{
"subsysten": "security",
"components" : |
{ "component": "hichainsdk", "features":[ ] },
{ "component": "huks", "features":
[
"disable huks binary = false",
"disable authenticate = false",
"huks use lite storage = true",
"huks use hardware root key = true",
"huks_config file = \"hks_config lite.h\""
]
}
1
b
{
"subsysten": "startup",
"components" : |
{ "component": "bootstrap lite", "features":[ ] },

{ "component": "syspara lite", "features":[ ] }
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]
}/
{

"subsysten" : "communication",
"components" : [
{ "component": "wifi lite", "features":[ ] },
{ "component": "softbus lite", "features":[ ] },
{ "component": "wifi aware", "features":[ ]}
]
o
{
"subsysten": "iot",
"components" : [
{ "component": "iot link", "features":[ ] }
]
o
{
"subsysten": "utils",
"components" : [
{ "component": "file", "features":[ ] },
{ "component": "kv store", "features":[ ] },
{ "component": "os dump", "features":[ ] }
1
}/
{
"subsysten" : "vendor",
"components" : [

{ "component": "rk2206 sdk", "target": "//device/rockchip/rk2206/sdk liteos:
wifiiot sdk", "features":[ ] }
]
o
{

"subsystemn": "test",

"components" : [
{ "component": "xts acts", "features":[ ] },
{ "component": "xts tools", "features":[ ] }

}
I,
"vendor adapter dir": "//device/rockchip/rk2206/adapter",
"third party dir": "//third party",
"rk third party dir": "//device/rockchip/rk2206/third party",
"product adapter dir": "//vendor/lockzhiner/rk2206/hals",

"ohos product type":"",
"ohos manufacture":"",

"ohos brand":"",

"ohos market name":""

"ohos product_series":"",
"ohos product model":"",
"ohos software model":"",
"ohos_hardware _model":"",
"ohos hardware profile":"",
"ohos_serial":"",

"ohos bootloader version":""
"ohos_secure patch level":"",

"ohos abi list":""
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B BUILD. gn 3CfF, RAAN AT .

Copyright (c) 2022 FuZhou Lockzhiner Electronic Co., Ltd. All rights reserved.
Licensed under the Apache License, Version 2.0 (the "License");

you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www. apache. org/licenses/LICENSE - 2. 0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

B S G L e

group("rk2206") {
}

10. RIFLTRE
f£ OpenHarmony ¥ H3E N, B & 4k £ HE A WS

hb set — root

PEPE R TR g A2
hb set

e #E lockzhiner-rk2206 4% T8, WA 3. 1.4 Fi7s .

[OHOS INFO] hb root path: /svn/mouxian/svn/lockzhiner-rk2206-openharmony3.0lts
OHOS Which product do you need? (Use arrow keys)

lockzhine

> lockzhiner-rk2206

3.1.4 EFF lockzhiner-rk2206 %1% T 12
i TR AT A

hb build — £

S 58 BUR S AN 18] 3. 1. 5 /s 45 8RR S 2

[OHOS INFO] [830/834] STAMP obj/device/rockchip/rk2206/sdk_liteos/sdk.stamp

[OHOS INFO] [831/834] STAMP obj/device/rockchip/rk2206/sdk_liteos/wifiiot_sdk.stamp

[OHOS INFO] [832/834] STAMP obj/build/lite/ohos.stamp

[OHOS INFO] [833/834] ACTION //device/rockchip/rk2206/sdk_liteos:1liteos(//build/lite/toolchain:arm-none-eabi-gcc)
[OHOS INFO] [834/834] STAMP obj/device/rockchip/rk2206/sdk_liteos/liteos.stamp

[OHOS INFO] /svn/mouxian/svn/lockzhiner-rk2206-openharmony3.01lts/vendor/lockzhiner/rk2206/fs.yml not found, stop pe
es not need to be packaged, ignore it.

[OHOS INFO] lockzhiner-rk2206 build success

[OHOS INFO] cost time: 0:00:03

3.1.5 ®mIFERTIH

YT A LB 18 ST AE out/rk2206/lockzhiner-rk2206/images/ H 3% T, &l 3. 1. 6
Fr s

-rw-rw-r-- 1 lingzhi lingzhi 2097152 4/ 12 10:16 Firmware.img
-rw-rw-r-- 1 lingzhi lingzhi 16 4)1 12 10:16 Firmware.md5
-rw-rw-r-- 1 lingzhi lingzhi 35093 4/ 12 10:16 rk2206_db_loader.bin

E3.1.6 MHEEXH
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EE: R A EXRGASYEITER P B IER, N T A

python3 —m pip install build/lite

3.2 BHaEPBNEEENR

2
3.2.1 B8

R T IAR E AR AR S O AT — AN R R I A R O LiteOS AT 55
=

3.2.2 ERIRIT

T FE RN RS AR IR G H 1, main O BRECT I — 4> task_example O R %L, B 4
WAME S . — MMES5 R 1s FTEI— R “Hello World” #4585 B —ME 548 2s FTEI—K
“Hello OpenHarmony” F4F e, 7 i B AR UL A RE P 51 4 9% .

1. €& a0 hello_world 3 {3k

TE OpenHarmony AU 3= H 5% vendor/lockzhiner/rk2206/samples F 418 a0 hello_
world ¥,

2. BI# hello_world. ¢ 3Z {4

1 a0_hello_world X3 F 6] hello_world. ¢ 3¢, Hdr, task_exampleO) K%L 71 3%

BT ME S, 43 9~ task_helloworld #1 task_openharmony,task_helloworld 1135 & & 1s
FTEl— W “Hello World” = £F & 09 /£ 45 , task_openharmony 1 3% & F& 2s §1 E1 — KX “ Hello
OpenHarmony” F4F Hf AT 55 . HARARAL 4N T,

# include "los_task.h" // OpenHarmony Lite0S /4T 45 45 3 sk S {4

/*********************%*****************************************
* PR FK: task helloworld
* P B . 28 #% BR %X helloworld

x 5 B o
* 3R [0 fH: 7o

***************************************************************/
void task helloworld()
{
while (1)
{
printf("Hello World\n");
/ % BENR 1s,1% K%K OpenHarmony LiteOS PN 4% B A pR 4, BA{v :ms * /
LOS Msleep(1000);

}

/***************************************************************
x PRENA FR : task_openharmony
B B RERMK

* & B
* G& [ {H: T

KEXXKXXKXXRXXX XX XX XXKXXXXX XX XXX XXX X XX XXX X XXX XXX XX XXX XXX XX XXX X XXX /
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void task openharmony()

{
while (1)
{
printf("Hello OpenHarmony\n");

/ % WEHR 1s, % PA%L K OpenHarmony PN 4% M AR PR AL, B4V ims * /
LOS_Msleep(2000);

}

/**********96*%%*********%%*%%*******%**%*%********%*%%**********
x PRI FK: task example
* Ui B - AT 55 B 2 ) 7

* Z B
* & [@ {H: Jo

KEXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX /

void task example()

{
/* A% id x /
unsigned int thread idl;
unsigned int thread id2;
/x {EESH +/
TSK INIT PARAM S taskl = {0};
TSK_INIT PARAM S task2 = {0};
/x REME */
unsigned int ret = LOS_OK;
/ % A4 HelloWorld £ %% * /
taskl.pfnTaskEntry = (TSK_ENTRY FUNC)task helloworld; // BITRELA O
taskl. uwStackSize = 2048; /1 HER RN
taskl.pcName = "task helloworld"; /7 PRERTE Y 45
taskl.usTaskPrio = 24; /] AR5 e g, i 0~63
ret = LOS_TaskCreate(&thread idl, &taskl); /! BIEAL 5
if (ret !'= LOS OK)
{
printf("Failed to create task helloworld ret:0x % x\n", ret);
return;
}
task2. pfnTaskEntry = (TSK ENTRY FUNC)task openharmony; // BT RELA D
task2. uwStackSize = 2048; /] HERG RN
task2. pcName = "task openharmony"; [/ PRECE 4 R
task2.usTaskPrio = 25; /AR5 B Se gk, S 0~63
ret = LOS TaskCreate(&thread id2, &task2); /! BIEAE S
if (ret != LOS_OK)
{
printf("Failed to create task openharmony ret:0x % x\n", ret);
return;
}
}

3. fl# BUILD. gn

7E a0_hello_world 3C{3¢ T @ # BUILD. gn 3({F. BUILD. gn it 3 # hello_world. ¢
SO 4 B RS JE libtask_helloworld. a, BUILD. gn BB 5 gn 1B, %) gn 15 % 8%
FR 2 T LAVT IR) gn B I 156 35 AH DG SORY BRI 4T -
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static library("task_ helloworld") {
sources = [
"hello_world.c",

include dirs = [
"//utils/native/lite/include",

4. (& main, ¢ X5

&2 OpenHarmony 3= H 5% device/ rockchip/rk2206/ sdk_liteos/board X432 B4 main. c.,
A OpenHarmony #:4E R G0 F8R%L. 76 main. ¢ LAFHHNNZEAT hello_world. ¢ X
F) task _exampleO pRE, BRI UIT .

# include "los tick.h"

# include "los task.h"

# include "los config. h"

# include "los_interrupt.h"
# include "los debug. h"

# include "los compiler. h"

# include "1z_hardware. h"

# include "config network. h"

# define MAIN_TAG "MAIN"

int DeviceManagerStart();

void IotInit(void);

void task example(); // 7 B task example PR%X

/**%*%%*********%%*%%*********%%*%%*******%*%%*%%*******%*%%***

Function : main
Description : Main function entry
Input : None
Output : None
Return : None

EXXX XXX XXX XXX XXX XXX XXX XXX XXX X XXX XXX XXX XX XXX XXX RXX /
LITE OS SEC_TEXT INIT int Main(void)
{

int ret;

LZ HARDWARE LOGD(MAIN TAG, " % s: enter ...", func );

HalInit();

ret = LOS KernellInit();
if (ret == LOS_OK) {
TotInit();
task example(); // P task example pR%{
OHOS SystemInit();
ClkDevInit();
/x R E MRS */
//DeviceManagerStart();
/ /External TaskConf igNetwork() ;
17 HARDWARE_LOGD(MAIN TAG, " % s: LOS Start ...", func );
LOS_Start(); // JT )3 OpenHarmony #:1E & 4t
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while (1) {
__asm volatile("wfi");
}
}

5. {&BL Makefile

B OpenHarmony F H 5% device/rockchip/rk2206/sdk liteos X4 3¢ F B9 Makefile
A, % Makefile SCH 17 57 44 G 13 47 1Y 1 285 P22 R0 AT $RAT SCOFAT AL bin SCOF . 8 B 122
libtask_helloworld. a # AN E] Makefile 1, 1EH i 2 45 6 0 bin SCHF, BAABSINT

e R R R R TR TR R
£ LDFLAGS

R R R R EEEEEEEE R
LDSCRIPT = board. 1d

boot LIBS = - lbootstrap — lbroadcast
hardware LIBS = - lhal iothardware — lhardware — ltask_helloworld

1t Makefile X4 B hardware LIBS 28 g W s hi-1task_helloworld,

6. & BUILD. gn

&8 OpenHarmony 3 H 5% device/rockchip/rk2206/sdk _liteos 3C {4 3 T #) BUILD. gn,
% BUILD. gn X7 58 a4 D414, S B A E task_helloworld, BARLAS AT .

import("//build/lite/config/component/lite component.gni")
import("//build/lite/config/subsystem/lite subsystem.gni")

declare args() {
enable_hos_vendor wifiiot xts = false

}

lite subsystem("wifiiot sdk") {
subsystem components = [ ":sdk" ]

}

build ext component("liteos") {
exec path = rebase path(".", root build dir)
outdir = rebase path(root out dir)
command = "sh ./build.sh $ outdir"
deps = [
" sdk",
"//build/1lite:ohos",
]
if (enable hos vendor wifiiot xts) {
deps += [ "//build/lite/config/subsystem/xts:xts" ]
}
}

lite component("sdk") {
features = [ ]
deps = [
"//device/rockchip/rk2206/sdk liteos/board:board",
"//device/rockchip/hardware: hardware",
# xts
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"//device/rockchip/rk2206/adapter/hals/update:hal update static",
# xts

"//base/update/ota lite/frameworks/source:hota",

"../third party/littlefs:lzlittlefs",
"//build/lite/config/component/cJSON:cjson static"”,

"../third party/lwip:rk2206 lwip",

"//kernel/liteos m/components/net/lwip—2.1:1wip",
"//vendor/lockzhiner/rk2206/samples:app",

"//third party/paho mgtt:pahomgtt static",
"//vendor/lockzhiner/rk2206/hdf config:hdf config",
"//vendor/lockzhiner/rk2206/hdf drivers:hdf drivers",
"//drivers/adapter/khdf/liteos m/test/sample driver:sample driver",
"//vendor/lockzhiner/rk2206/samples/a0_hello world:task helloworld",
1

EE . BIHE 3TN A AR I task_helloworld, H P .“."aT @A £ HhifFw iz, /)"
% 7 OpenHarmony B X A £ B &; “.7 )6 @ A & & % & 6912 3R, ¥/ /vendor/lockzhiner/
rk2206/samples/a0_hello_world/BUILD. gn S_ 4 ¥ #9 45 i 2 3,

3.2.3 RmiFER

A 247 M 3] OpenHarmony 3 H 5%,
1. EEFHRER

LTI/ R

hb set — root

2. IXERIFME

LT/ N

hb set

$E#E lockzhiner-rk2206 Wi H , AR WA 3. 2.1 i,

[OHOS INFO] hb root path: /svn/mouxian/svn/lockzhiner-rk2206-openharmony3.0lts
OHOS Which product do you need? (Use arrow keys)

lockzhine
> lockzhiner-rk2206

3. %%i%¥ OpenHarmony

AL 4
hb build - £

WIFERE.ERWAE 3.2.2 iR,

[OHOS INFO] [830/834] STAMP obj/device/rockchip/rk2206/sdk_liteos/sdk.stamp

[OHOS INFO] [831/834] STAMP obj/device/rockchip/rk2206/sdk_liteos/wifiiot_sdk.stamp

[OHOS INFO] [832/834] STAMP obj/build/lite/ohos.stamp

[OHOS INFO] [833/834] ACTION //device/rockchip/rk2206/sdk_liteos:1liteos(//build/lite/toolchain:arm-none-eabi-gcc)
[OHOS INFO] [834/834] STAMP obj/device/rockchip/rk2206/sdk_liteos/liteos.stamp

[OHOS INFO] /svn/mouxian/svn/lockzhiner-rk2206-openharmony3.01lts/vendor/lockzhiner/rk2206/fs.yml not found, stop pz
es not need to be packaged, ignore it.

[OHOS INFO] lockzhiner-rk2206 build success

[OHOS INFO] cost time: 0:00:03

3.2.2 RiIFHER
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4. RERERF
RERFLBEIESHE 2 FAE . AR HEGR .

3.2.4 LWER
P T LS PR O R RS B R A )

entering kernel init. ..
[IOT:D]IotInit: start ...
hilog will init.
[MAIN:D]Main: LOS_Start ...
Entering scheduler
[IOT:D]IotProcess: start ...
Hello World success.
Hello OpenHarmony

Hello World

Hello OpenHarmony

Hello World

Hello World

Hello OpenHarmony

Hello World

Hello World

Hello OpenHarmony

Hello World

Hello World

Hello OpenHarmony

Hello World

Hello World

3.3 EFHEMZ] *

(1) OpenHarmony #/E R 4t /& tH BPLE#AE RGEA L7 AT A X 4 L1.L2 #il 137

(2) Linux,LiteOS-M il LiteOS-A 233 & H 247 ©A1H H 4 X 52

(3) LiteOS B2 Aa#ERG? A AFEm? SRR T)EE?

(4) LiteOS Rt I HAD R B R RERAEA T4 X2

(5) fijif OpenHarmony 5% & 5 /E R G0 2844,

(6) FET RK2206 /& A B9 OpenHarmony #4847 MR85 B 7 A7 WF 26 14 G5 S5 100 2

(D IR ERNEBAETE T NE . F 2 OpenHarmony HACHS , B4 LiteOS R4, IF
AT G5 .

(&) R RN AN X NE . S SRR T Mg i 7, IR TR S,



