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2.3.2 IR MR .oooevvvvensessses e 3

2.3.3 FRIF HIB003 SDKu.ooeeeeeeeeeeeeeee et esse s sass s e s sssss s s ssssssssasssssasssassassasssnssassssssassassasssasssssssssassaes 4

2.3.3.1 Hi3093 SDK GBI ISR ..ottt sa s s sssssss st ss s s s s e sasssns 4

2.3.3.2 Hi3003 SDK ZRIF....ooveereerreeereereesseessesssssssessssssses s ssssssss s sss s sssssssssessssssssssssssssssssssssssasssssssnsssassssssssssnsses 4

2.3.4 UDOOT ZRTZF ..ottt sa s s sas s st s s sass s s sassassasssassnssasssassanes 4

2.3.5 HHUE UIMAGE. ...t 5

2.3.6 IMCS ZRIF.vorveerreerressies ettt bbb A 5
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o openEulerS{REZEHIRIFFIE
e iEBaremetallA M Baremetal FBHIZmIE

o WIFRSEIES2Z{FEHopenEuler, 2#Z{FFBaremetalfVins.
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2.1 docker fRiFfaiE

SEVH: BEE TRIRERZEIES — openEuler Embedded?E£:324 1.0.0 374
(gitee.io),

FFopenEuler EmbeddedtdiZiIti2FEEE FopenEulen#MER %L, BEELZRRZ R
STEMETER, AHEFAARVREEDERE, RIVSHETZmMKSaE
ERFNTEHER—1 AR, FEFEARTURREZE—MIZEINE, #Hiik
ANERBAASE, BeEESTREMEREEAENE,

2.2 #ll{E openEuler+Baremetal 5%

fRIFINE: python 3.4+, OpenSSL 1.1.1f, CMake 3.20.5+,

FB1 THireleaseftAB3Empu_solution.tgzFFiEIE .

HIE2 $52.1 dockerfmiFtaEdockerF g2 IS /usr1/openeuler/src/yocto-embedded-
tools/config/arm64 B & FHIdefconfig-kernelF14RiF 4R AY0openeuler-image-gemu-
aarch64-* rootfs.cpio.gz. zimage#E I EImpu_solution/custom/open_eulerBRT,

SE|3 PITRIERIA

cd mpu_solution/
./build.sh

HIRIFEIETE, WA “oe bm” .

$£BA  REERAISTEEMpuU_solution/build/build_hi3093/outputBR T .
e u-boot_rsa_4096.bin: uboot,
e Hi3093_ext4fs_cms.bin: WHREFKLIE
e Hi3093_ext4fs.img: HHRZE, BEEEulmagefliZ&EH.

R
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A EE

NERFHEABiFopenEulerRE, HIRABPHEENE, —BIORMAhSBIIRE
T&openEuler-22.03-LTS-SP1iRA, FAFRIEZ{ELbuild.shigEopenEulerfR A,
openEulerRF#EBDRINELZERAEAFRAR.

A

o TE(FAEBGsudotPRAIKS FEH1Tbuild. shEIA
HiTbuild.shidF2H AT gES LA IKFEERS
IASEIEE~/hi3093_toolBF, BEEFRIFAKEN T BEMMmiFENE.

MBRETINEEITEE SR FZRKko. bin, so. BIANZES, EEIEHM
EImpu_solution/custom/usrXIf B R, REBHMITHERA,

MREFZ2ATISHERITRIMA, RXIRE)AS R Empu_solution/custom
Ei"lz,i iﬁ%?ﬂhi3093_product.5h, REBRITRERA, RASHIPE=EE)
IE FALLLRAI AR

mpu_solution/build/build_fs/cpio_fsfrfz T {4+ R Gt EERIRI K B R

2.3 DIERGRF
2.3.1 EEES

gz
SER2

T&ireleaseftiBEmpu_solution.tgzFFiEIE

$%52.1 dockerfmiFtaiEdockerass B K12 /usr1/openeuler/src/yocto-embedded-
tools/config/arm64H = T AYdefconfig-kernel#N4m1FEE B AY0openeuler-image-gemu-
aarch64-*.rootfs.cpio.gz. zlmage¥& W EImpu_solution/custom/open_eulerBRT,

R

2.3.2 HFENEER

g2y

S£IR2

I3

MUEAT &2 FEopenEuler-22.03-LTS-SP1RZX X #wiR4EE] ~/hi3093_tool B R,

http://121.36.84.172/dailybuild/EBS-openEuler-22.03-LTS-SP1/embedded_img/
armé64/aarch64-std/openeuler-glibc-x86_64-openeuler-image-aarch64-gemu-
aarch64-toolchain-22.03.sh

HATU R e,

sh openeuler-glibc-x86_64-openeuler-image-aarch64-gemu-aarch64-toolchain-22.03.sh -d /home/${USER}/
hi3093_tool/toolchain/ -y \

BcEopenEulerX W ImIFNE, BTN TS,
. /home/${USER}/hi3093_tool/toolchain/environment-setup-aarch64-openeuler-linux

.
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T
o TEEREopenEulerERBIIEAT, BERIR “A() THE()” , RAIESHEATEL
»,

o EDERIRFIESR, WMIFERAERSZZZAICMakeFFEA3.20.50RARLL L

2.3.3 4®i% Hi3093 SDK

2.3.3.1 Hi3093 SDK {miF¥HH
SE1 EXIRERAUR .

cd mpu_solution/
chmod u+x -R build

2 MitX T openEuler-22.03-LTS-SP1X3 M AYAIZLZEImpu_solution/open_source B3
T, FIEERIEHSMLINUX5.10, EMAGSUNT.
cd mpu_solution/open_source
wget --no-check-certificate https://gitee.com/openeuler/kernel/repository/archive/openEuler-22.03-LTS-
SP1.zip
unzip openEuler-22.03-LTS-SP1.zip
mv kernel-openEuler-22.03-LTS-SP1/ linux5.10

B3 RERFNTEENINE,
cd mpu_solution/build

source build_prepare.sh
source build_exports

$RA WERZ.
1. ERAZENAECE .

cd mpu_solution
cp custom/open_euler/defconfig-kernel open_source/linux5.10/arch/arm64/configs/defconfig

2. ¥Jpatch,

cd mpu_solution/open_source/linux5.10
patch -p1 < ../../src/patches/openEuler/kernel-22.03-lts-sp1-mmc.patch

3. RFERZ.

cd mpu_solution/open_source/linux5.10
make ARCH=arm64 defconfig
make ARCH=arm64 CROSS_COMPILE=aarch64-openeuler-linux-gnu- -j32

R

2.3.3.2 Hi3093 SDK #®iF

HATIN T ap L 4miESDKo

cd mpu_solution/build/build_sdk/
./build_sdk.sh

SDKERIFTRESITBERMPN S hi3093sdk.tar.gz, securec.tar.gzfZzH7E
mpu_solution/build/outputBR T,

2.3.4 uboot fRiF
#iEA R u-boot, HTITFSHS,

cd mpu_solution/build/build_uboot
./build_uboot.sh openeuler

S A5hRAS 00BO1 (2023-10-31) WRINERE © BRIRAEIRAH 4
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B SHITRES, Empu_solution/build/outputBR T4 RLu-boot_rsa_4096.bin3
%,

2.3.5 #I{E ulmage
A FFopenEulerfYiERAVEEHE, zImageiEifipkulmage, BRI :

1 #117552.3.4 ubootiRiEAJubootFHIVERIL RS, $EEmpu_solution/custom/
open_eulerB R4 mkimageAJ T35

$I82 JSopenEulerfmiEtifvzimagedlfERulmage, HITUITFE<
cd mpu_solution/custom/open_euler

./mkimage -A arm -O linux -T kernel -C none -a 0x98280000 -e 0x98280040 -n linux-5.10.0 -d zimage
ulmage \

----$ER
WIT5ERE, Empu_solution/custom/open_eulerBR 4R ulmage3is,

2.3.6 mcs miF

R RS XREIERR(MCS, Mixed Criticality System), SLEIE—FR ERXGHEE
Z10S, ErHRMHLInuxAIIRS EEEENUANSERTOSTHRAVSSLERT. SR SR TEEE
o THZREU TR

o mcs_km: I2HOpenAMPERFERIZIER, Z#FClient OSEzN. ERAFEKA. B
EREAFEIRE.
e rpmsg_pty_demo: I2tOpenAMPRE P EIEF LinuximtEH), SZIFELinux EiEig

ptyig#&ifiaClient OS
e library: $2OpenAMPHEFI ERIIERremoteproc. virtio. rpmsg. openamp.,
BRmESBUT:

LB 5Epk2.2 FlfFopenEuler+BaremetaliB RN mIES, WRFZEFHFHITHshell&FOIETT
mestEiR, MEFEZEHTUTER.

cd mpu_solution/build

source ~/hi3093_tool/toolchain/environment-setup-aarch64-openeuler-linux
source build_exports

source build_prepare.sh

$IR2 FHAbuild/build_hi3093HR, HITUITar<ImIEXINAYopenAMPSLibmetal,

cd mpu_solution/build/build_hi3093
sh ./build_openamp.sh

$I83 #HAbuild/build_baremetalBRE, H{TUI T,

cd mpu_solution/build/build_baremetal
sh ./build_mcs.sh

B4 SRS mes_km.koFdrpmsg_main{fizFmpu_solution/build/build_baremetal/
output/mcs_rpmsg,

.

2.3.7 Baremetal 4giF
121 #Abuild/build_baremetalBZE, T T5<.

cd mpu_solution/build/build_baremetal
sh ./build_baremetal_2with2.sh
sh ./build_sample.sh oe_bm

X #5hRAs 00B0O1 (2023-10-31) WRINERE © BRIRAEIRAH 5
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FIE2 AR AIbInSZ{E 7 Fmpu_solution/build/build_baremetal/output/StRERE T

-

2.3.8 MHRFERIHUF

1 ¥Empu_solution/custom/open_euler B3 TAJopeneuler-image-gemu-aarch64-
* rootfs.cpio.gz#12.3.5 #llfFulmagepkAJulmageriEImpu_solution/build/output B
i-lto
cd mpu_solution

cp custom/open_euler/openeuler-image-gemu-aarch64-*.rootfs.cpio.gz build/output/
cp custom/open_euler/ulmage build/output/

B2 Bmpu_solution/build/outputB R THIopeneuler-image-gemu-aarch64-

*.rootfs.cpio.gz{&4ginitrd_boot.cpio.gz,

cd mpu_solution/build/output
mv openeuler-image-gemu-aarch64-*.rootfs.cpio.gz initrd_boot.cpio.gz

$IE3 fRiEdtb,
cd mpu_solution/build/build_rtos
dtc -1 dts -O dtb -0 hi1711_asic.dtb hi3093_mcs_2with2.dts

S HITRAG, TEmpu_solution/build/build_rtos&ERkhi1711_asic.dtb3Z{4

#£184 i Ampu_solution/build/build_fsBRT, FERAEsudoiRIKSHITHS .
cd mpu_solution/build/build_fs
./build_hi3093_ext4.sh oe_bm

/5 ST, TEmpu_solution/build/outputBF FaERKhi3093_ext4.tar.gz {4
( [E45 7 Hi3093_ext4fs_cms.binF1Hi3093_ext4fs.img3{4 ) , £mpu_solution/
build/build_fs/cpio_fs{®RTF ¥ X4 ARGt /E 485003 F K B REEN .

R

X #5hRAs 00B0O1 (2023-10-31) WRINERE © BRIRAEIRAH 6
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1 REEEA RIS

1 BRI NopenEuler&%, HTIUA TS,

sh /hi3093_initsh (MNRERGSHMEREBIMITILG<S, WARBEXRRNT)
ifconfig eth2 192.168.0.11

FIE2 j@EidtMobaXtermiEizsshiEE, remote hostiz9192.168.0.11, IB5E2.2 HI{E
openEuler+BaremetaliE{&HHI1EFSALAIHIZ093_ext4fs.img.
Hi3093_ext4fs_cms.binfJu-boot_rsa_4096.binETHER A NME/tmpBEFRT, WE
3'1ﬁﬁ7.|_To

3-1 XHHERITEE

t £ o A §
-
¥  Name

3

Hi30093_ext4fs.img
D Hi3093_ext4fs_cms.bin
D u-boot_rsa_4096.bin

TE]3 HTUNTHS.
cd /tmp
sh /hi3093_upgrade.sh 4096
reboot

£RA ARG, BARRE, #TPHRCHINEESR.

ifconfig eth2 192.168.0.11

$U5 HAlib/modulesBR, T TS,
cd /lib/modules

insmod mcs_km.ko
$I86 JFmIFFAIrpmsg_main. mcs_core2.bin, mcs_core3.bini@id MLZ(EMHZEiR_FRIE
— LT (FEEBMEtMpER) -

X #5hRAs 00B0O1 (2023-10-31) WRINERE © BRIRAEIRAH 7
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BaErE H EZmFIRTIER 3 BEEPEHRIER
PITUTSHS,
./rpmsg_main -i 2 -c 2 -t mcs_core2.bin -a 0x93000000 -m mcs_core3.bin -n 0x93100000
Bl
e rpmsg_mainfiZFmpu_solution/build/build_baremetal/output/mcs_rpmsg,
e mcs_core2.bin, mcs_core3.binfizFmpu_solution/build/build_baremetal/
output/mcsH,
o K& rpmsg_mainfmcs_core2.bin. mcs_core3.binf9HITAPR; #NRrpmsg_main
FImcs_core2.bin. mcs_core3.biniTIREAIZ, SEHFINITEM
1k

g

87 W76, BN T$TENHello, Barmetal,

3-2 openEuler Ui HREE]

# ./rpmsg_main -1 2 -c 2 -t mcs_core2.bin -a Ox930008860 -m mcs_core3.bin -n 0x931606806
path:mes_core2.bin

the virtie, virtqueue and rpmsg device
status_reg:0x7fa610c000, tx:0x7fa6138000, rx:0x7fa6134000, mempool:0x7fa6lleoe0

start client o
[core2][sample mcs_run:54]:bm_mcs_create_ept create first su
2 data: aaaaa aaa

receive times = 1
5 B y endpeint 55
3 > peint, shut with i st os
found matched endpo g le with v in host os
The console endpoint
H

e
1
1
0

B
a
o
e
m
e
t
a
1

R
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