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6.4. ESZHH

IRARA, BEEZTARTOS SDK V2.X{EF FiEZT  2024/04/08

CSlI

CSI-Core
CSI-Driver
CDS

CDK
yoctools

smartl

xiaohui

Chip System Interface, Z#EXN—ERANREZOME, ZEOBST
CPU #. & RIEENF2F. DSP 1ELEF Mo rEOMR.

FXICPU REHFRICSI 20O

X SMEIIRENRICSI #2200

ZH%FFRHE FEclipse KIIDE

ZHFRHNER TEAMFAIMCU giRYIDE

ZHFFRHN—EE FsconstIAH N mIFHETLR

ZHAEBBEIAFPGAT S, HIEIXXRT, ZEHKQEMUKEIEERERIIT AT

machine
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ZHER/NRERTOS SDK R ZHMEREENRGALATRE, RHEERE CSI EOMTE. BF@
131Z SDKIRIESS LKA R R H TN S WM, thr]$%E SDK PEMMNEHERAGURRFERHIT
ML, RRFEREmAR. Z XA EERTOS-SDK-CPUTYPE-V2.x.X.ZiphR A HISDK(FR/NR F
RTOS SDKEMAZSE MM, BAIFSEE2NIRANER ., EBEAISDKIRE ZEATHE CIxx/RIXX/EIxXX
QIBLRES, T[EOSH A TN, MAFLEIREM. SOCKIT&MXARARSEER,

SDKA Rt T freertos({X &%) Mrtthread(STIFSMPIRIE R STNBIEIERS, AFETZHK
QEMUEI23151T. HANTEIXRTILIESE, SZfFsmartlFa, TC/ROxFRIILESR, (X325
xiaohui*F &, SDKHRMH TEBE=MRIERARS. RERTOS, ETOSALFR)NERTG, BFAR
BEARNFKRSEZER, REIKRBRM T =MEEHIN, DAIAETLinuxas<iT. CDK, CDSHIEYRIF
1T, BTFSMHEREISTNEFEESR, SonAEBER, BMSERFEITHR., HP, — B
TBIFELInUxaL1T/CDS TR 4i%, Z. COK{HIFARIREORIIRIFR, =. B0 mHIHTIREHE
X, QEMURRAREN, PTUARSIFEDIZFIETT.

1.2. SDKZ2%4

ZHRTOS SDK V2 XN XIRAZEAIZITTERANE, —FIF ZFIEIXXHICIOXXBIRTOS SDKES

— PN EES—ER, ZEMCSN.ONMREICSI2.08%OfnE, =FRBAEHHLRY

RIEZHZLIEEFAREFFER, RO N=TRARMBRNASG, 0T

EH AH

TON 70N

(B Fyoctoolst ) H

baremetal level EE&RIEFIFR, REZXYcputli. cache. tcm. ecc®E HIZETRTOS
coretBXAiE. NMABIEER®IHEN, FELEIMNE, SDKFF &R E
FTOSIESEEFRKF, —figram < 50KB corefB XI5 1E
B S BB RHIE
Zerh
mcu level EEmeu firmwareZR3l, XMRTOSEZXR(REZARAERE EHIZEETRTOS
A0SEO). NAENAEZR. IMFRD. REXHRS SDKFH R EiiRIESS
(WOKV)#iH SR, —ffram < IMB, FtC++. SDE. LWIPE  FERTOSHXTHI®E
MR BRI BmBEERY
HEZRH
soc level HEBRFRER, NAREZ. IMERFEMIGS, W HEETFRTOS
EeEEFE. WERMBL. IPCE, — MR EEFAposixiZO(R  SDKHAE, | &
BEIFFRFELE0SEO), BC++. SDE. LWIP, BEFHMN  RTOSERHEFIEZETIR
. VFSEEK, ram > 1MB B ATE



SDKARRRMH T E R =FRAIRVER RG], SFEPr. RIFE. BARIMRIER). benchmark, [REA
#(freertos & rtthread)tz/0vE . WixFX(KFBosalF &) MEOF ., AP A BR(ERX N ARG
ZERAIREHATIEN, A REE AT RS RMEREEZRETAREAN RGBSR &3S N AERIR TS
=, BEEASDKERMEET:

posix
S S Components
RTTHREAD/FREERTOS/RHINOY... T
CSI-CORE
CSI-DRIVER CSI Layer
CSI-DSP
XUANTIE

E9XUCIXX/ROXX... CIHEEISR HW Layer

BASDKAMO RIE, WTF:
o IEHE: FENCSIEXIFETZHERTILIEEMSOC, AP MARIECSHEONITE SIS HEH 48

o CSHEORE: HMMARNRL, EXTCPUAKRBIERO. IMEIRERFEROFG—REHROMNTE. H
BILERFRARSHRNESR, ATEARGNERRIRSERENBENS.

o AHE: /UTEMART. @217, XHRA. MBI, FEDFSMRENANG, EHZPE
PR T R/ VKEEH, BFASEE0THREXEA T HEMAAEERNE S

o BRARRE: ERZIPEHR{URM T ZHMERNEATRSE), WP, ({IF. RTOSXOENIRE
ERFINEE. BFEMNBRARMERMKIEAN. S, HRNIFBESEESTHEXERT
5

HAPCSIEEEAE EE:

e CSI-CORE: EX TCPUFIEXxZ:EBESI/MEHIEOME
e CSI-DRIVER: ENX 7 &BNIEsIAYEOHTE
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A AP, PDPDWWWWWWWWWWNNNDNNNNNNNRRPRRPRPRPRRPRRLRRR
A WNPFPOCOVONOUDD WNERERPROCOVONOUUPEAEWNRPOCOVONOUDE, WNEROS

— boards

L— board_riscv_dummy

— components

— aos

— chip_riscv_dummy
— cli

I— csi

— debug

— freertos

kv

libc_bare

— libc_freertos
— libc_rtthread
— libc_stub

— partition

— posix

rtthread

T

TTT

ulog

— uservice

— vfs

— xuantie_cpu_sdk
L RTOS SDK_base

L— solutions

— bare_core_dsp
|— bare_core_ecc
— bare_core_lockup
|— bare_coremark
— bare_core_matrix
|— bare_core_nmi
— bare_core_tcm
|— bare_core_vector
— bare_core_vic
|— bare_core_wfe
— bare_core_wfi
— bare_cpp_demo
— bare_dhrystone
— bare_drv_timer
— bare_drv_uart
— bare_helloworld

sdk_chip_riscv_dummy



45 — bare_linpack_dp

46 — bare_linpack_sp

47 — bare_whetstone

48 — mcu_freertos_cpp

49 — mcu_freertos_event

50 |— mcu_freertos_helloworld
51 F— mcu_freertos_message_q
52 — mcu_freertos_mutex

53 F— mcu_freertos_sem

54 — mcu_freertos_task

55 — mcu_freertos_time

56 — mcu_freertos_timer

57 F— mcu_rtthread_cpp

58 F— mcu_rtthread_event

59 — mcu_rtthread_helloworld
60 — mcu_rtthread_message_q
61 — mcu_rtthread_mutex

62 F— mcu_rtthread_sem

63 — mcu_rtthread_task

64 F— mcu_rtthread_time

65 — mcu_rtthread_timer

66 — soc_core_dsp

67 — soc_core_matrix

68 — soc_core_vector

69 — soc_helloworld

70 — soc_kernel_event

71 — soc_kernel_message_q
72 — soc_kernel_mutex

73 — soc_kernel_sem

74 — soc_kernel_task

75 — soc_kernel_time

76 — soc_kernel_timer

77 L car emn demn

Hr, EZAFRIIAUTRAR:

boards RPAB R IBIERIELL B FH
boards/board_riscv_dummy ZEtMRRdummyAHF, APEEFREER, JETLER

components A%, chip. cEE. posix. osalZEEMAMIFRIELE RS
components/aos BRIERGHR E(osal) A

components/csi CSiEOENX
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components/chip_riscv_dum  EFZ#4IEREMchip dummyBE, EF &KFiMsoc, RIETILE
my n

components/cli BT osaliZ O L 1TAMN

components/devices rvm-hali% & IKEHESR

components/freertos FreeRTOSA#Z K Z tkarchtB X< RS

components/rtthread RTThread A% Kk Z EkarchtB X 15

components/libc_stub EhitickE, EoiEOWprintfEFosaliz[Xd1E

solutions BRHREEBAMG, RHETHORRS. RERTOSE=TERXHIN
Nt

solutions/bare_xxx EHERAZNEMTAE, S258r. tem. c++. MEENILEF

solutions/mcu_freertos_xxx E T freertos[REEMAZIRHEZORIRG, WH. F5E. HE
BAZY

solutions/mcu_rtthread_xxx EFrtthread REEMAZIZMEIZONRA, WEHEF. BE. B
BAZY

solutions/soc_xxx ETosal#RMNZIREEZEONSRAE, WES. ENEE. SMPE

2. BL{K{EF

2.1. AR (ki

AP I EFWindowsIfiR FRICDK/CDSEELinuxIMRE (3 F) FTH A, BETWindowsF AT, BFEHR
T EMRARF ., BEATHIHNESZRE—TARS., EETLnuxIME TMER, HEFRBAOIFEN
T

UBUNTU 20.04
python 3.6+

pip 21.3.1+

11



yoctoolstaiZ2 T B 2.0.76+

Xuantie-900-gcc—elf-newlib-x86_64471¥ TH  2.10.0+
Bt

PSRN 4.2.9+

2.2. ZP THATHIZR

AT ZRGERF LM SRVE HinEFESR S EF(Uvectorig < . ZHEMT RIELFH),

BRRABERE 2R NN T ARZECITS.

2.2.1. TE

THEENTHIBESEHRTEXIRA., RESEWT:

# N EREER/optBH

N =

opt/.

#BWIETE, ~/.bashrcXEREIBRIMTITABTHEK

export PATH="/opt/Xuantie-900-gcc-elf-newlib—-x86_64-V2.8.0/bin: $PATH"
source ~/.bashrc

#BEBENNARAS

riscv64-unknown-elf-gcc -v

NOo o~ Ww

2.2.2. Z{kiEH] 23

LR BT HES EHE6TIRMA., RRSEWT:

eSlie

sudo tar zxvf Xuantie-900-gcc-elf-newlib-x86_64-V2.8.0-20231018.tar.gz -C /

12
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Bash

#L&KE/optBRXT

tar zxvf Xuantie—-gemu—-x86_64-Ubuntu-22.04-V4.2.3-B20231025-1012.tar.gz

sudo mv install /opt/Xuantie—gemu—-x86_64-Ubuntu-22.04-V4.2.3-B20231025-1012
#EREWRTE, ~/.bashrcXEEERINTITRBHAER

export PATH="/opt/Xuantie—-qemu-x86_64-Ubuntu-22.04-V4.2.3-B20231025-1012/bi
n:$PATH"

source ~/.bashrc

H#EBFNN AR

gemu-system-riscve4 —-version

2.2.3. yoctoolstgZ T B

Z#XRTOS SDKZELiInuxEFE FE2EF Biffflyoctools T E4RiZFME, 2T H@idpip FE, aI&ETF
python2/3ia1T(#FEpython3.6 X A ERRZA), SELSEUT:

A W N R

Bash

#E ZRIARLZEyoctools

sudo pip install yoctools

#E ZAIEREEyoctools, AIARIINE
sudo pip install -U yoctools

ZEMINGE, PIBZUTHaREERES:

Bash

yingc@docker-ubuntul8:~/work/git/develop/tmp$ yoc —-version
2.0.76

SERIEpythonHlpiphRA—E, I=Epython2 or python3hkZAs, ZMFIRELIRRFE
EHNEATR, JJeERINNTARIME, L@ I RS PRRpipFRIETEH

Linux3ME FERRIZI, B ZAIRTRIZH TR, yoctoolseBi FE(BINFIEIZHE AW
I N HRMRATEBHLRE).,

2.3. (KI8T

13



HEIZHRTOS SDKEERETHMRBTHARX, PHINEHIBECPURISZIPE S T & ()
f@Edyoc(ETFLinuxifiE, Kkiffiyoctools)dn< T, MMAR THNRBELEARE, WT:

s ERZIPEHEERHIIEEZHRAERESH, FTHEIZBImakeds LM (B A& do_build.shiff
)
o yocap ¥ THAMNBERMIANZRGIESRES, AP @ do_build.shilZAN EAXSHAE,

231. ERZIPEHEE T

BRI ZHAIERE S WG N EEECPURISSDK, féfEithtitanT:
https://www.xrvm.cn/community/download?id=4222755144183386112

THEER, FETLruAMEERREIFNE, BENNEEBR THITyoc initth L H LR RRMIRA
TR,

2.3.2. yoc#H ST H

#R M TIEZ B ((XHAT—IR)

yoc init

#TEHZERTOS SDK(A@iZhttps://gitee.com/yocopihtmEEXNMNAHHD L)
yoc install xuantie_cpu_sdk —-b master

A W N P

2.4. RiF&IETT

A FsolutionsBR T, RBET=MEFLX, 2AATETFLinuxar<1T. CDK, CDSHMERIFIT
17, AT SHHEREZIFNTHES, o ROIREER, BMEEEEITHA,

FRERIFE R elf o EF X% BIFPGATE S (E9xx{YsmartlFEE, C/RIxx{¥xiaohuiF&) EiE1T,
HFRAERR, BRLEEEEIINNNFPGAT SR, LR AIEIY 2 S EN R IEITNER D R EISZIF).,
ERFPEERTRENFPGAT EFEAIXLERE, B EFIATHNATSERE,

2.41. MELITRIFXIBIT

IMsolutions/bare_helloworld&/NTIERHI, HiFGLSUWT:

14


https://www.xrvm.cn/community/download?id=4222755144183386112

1 #UZ%c907 fdvmabIEE3 Al ({¥xiaohuiFa)
2 ./do_build.sh c907fdvm xiaohui

3 #MUZ%e907fdpAhIBE B (Xsmart LES)
4  ./do_build.sh e907fdp smartl

5 #cleanm<

6 make clean

RIEE, BEER TE— eIk R LR BISMAIR) ATl Z S g2 sy B T S RIFPGAREf T 415
7.
S

EENERZIPETHEER, FEAREREZFRITYoC initds< . HIFERFIN AT EIZRITmakeds
<

2.4.1.1. ETFZH%QEMUIETT

ZHRMBN T HIESZEOTEXIRA, TXfE, EFREXGLSSEUNT:

1 #c907fdvm( &%)
2 gemu-system-riscv64 —-machine xiaohui -nographic -kernel yoc.elf —-cpu c907f
dvm

4  #c907fdvm (i)
5 gemu-system-riscv64 —-machine xiaohui -smp cpus=2 —-nographic —-kernel yoc.el
f —cpu c907fdvm

7  #c907fdvm-rv32(E4Z, C907 RV32i&EL)

8 qgemu-system-riscv32 -machine xiaohui -nographic —-kernel yoc.elf —-cpu c907f
dvm-rv32

9

10  #e907fdp

2.4.1.2. EFZYFPGAEHTFSIET
ETFFPGAIZITH, EEEFILETF LY DebugServer(jtag) TH, MG THIESZETHIAS,

2.4.1.2.1. DebugServeri&i(jtag)

Sbitl I T HElfpga T afa, MWHFEINN T REEZR(MLInuxREAE]), EZRGISEWMT:

15
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

jenkins@30.120.234.10 :~$ DebugServerConsole —prereset
+—— ——+
| T-Head Debugger Server (Build: Jan 28 2024, Linux) |
User Layer Version : 5.17.22
Target Layer version : 2.0
| Copyright (C) 2023 T-HEAD Semiconductor Co.,Ltd. |
+—— —t
T-HEAD: CKLink_Lite V2, App_ver 2.37, Bit_ver null, Clock 2526.316KHz,
5-wire, With DDC, Cache Flush On, SN CKLink_Lite_V2-T00000003636503
B6537894.
WARNING: executing abscmd 0x320ccl(read reg xrlenb) gets ABSTRACTCS.cmder
r 3(exception: an exception occurred while executing the ABSCMD sequenc
e). The result of the operation will not be trusted.
WARNING: Matrix module is found in CPUID, but failed to get XRLENB, defaul
t 16.
ERROR: CPU_1l: Fail to enter debug mode.
WARNING: CPU_1: DMSTATUS is 0x4030a2, interpret as:

NdmResetPending: 0, StickyUnavail: 0, ImpEbreak: 1, AllHav
eReset: 0

AnyHaveReset: 0 AllResumeAck: 0, AnyResumeAck: 0, AlWNon
exitent: 0

AnyNonexistent: @, AllUnavail: 1, AnyUnavail: 1, A11Run
ning: 0

AnyRunning: 0, AllHalted: 0, AnyHalted: 0, Authen
ticated: 1

AuthBusy: 0, Hasresethaltreq: 1, Confstrptrvalid: 0, Versio
n: 2.

ERROR: CPU_2: Fail to enter debug mode.
WARNING: CPU_2: DMSTATUS is 0x4030a2, interpret as:

NdmResetPending: 0, StickyUnavail: 0, ImpEbreak: 1, AllHav
eReset: 0

AnyHaveReset: 0 Al1ResumeAck: 0, AnyResumeAck: 0, Al1Non
exitent: 0

AnyNonexistent: @, AllUnavail: 1, AnyUnavail: 1, A11Run
ning: 0

AnyRunning: 0, AllHalted: 0, AnyHalted: 0, Authen
ticated: 1

AuthBusy: 0, Hasresethaltreq: 1, Confstrptrvalid: @, Versio
n: 2.

ERROR: CPU_3: Fail to enter debug mode.
WARNING: CPU_3: DMSTATUS is 0x4030a2, interpret as:

NdmResetPending: @, StickyUnavail: 0, ImpEbreak: 1, AllHav
eReset: 0

16



30 AnyHaveReset: 0 AllResumeAck: 0, AnyResumeAck: 0, AllNon

exitent: 0

31 AnyNonexistent: @, AllUnavail: 1, AnyUnavail: 1, AlTRun
ning: 0

32 AnyRunning: 0, AllHalted: 0, AnyHalted: 0, Authen
ticated: 1

33 AuthBusy: 0, Hasresethaltreq: 1, Confstrptrvalid: 0, Versio

34 n: 2.

35 +—— Debug Arch is RVDM. ——+

36 = +— CPU O —+
37 = RISCV CPU Info:

38 = WORD [0] : 0x09181b0e

39 = WORD[1]: 0x1000e000

40 = WORD [2] : 0x20000000

41 = WORD [3]: 0x30030066

42 = WORD [4] : 0x46590000

43 WORD [5] : 0x50000000

44 WORD[6]: 0x68000900

45 MISA : 0x8000000000b4112d

46 MHARTID: 0x0
Target Chip Info:

47 CPU Type is (C907FDVM-rv64, Endian=Little, with TEE, Vlen=256, Mlen
b=128(Rlenb=16), Version is ROSOP14.

48 DCache size is 32K, 4-Way Set Associative, Line Size is 64Bytes, w
ith ECC.

49 ICache size is 32K, 4-Way Set Associative, Line Size is 64Bytes, w

59 ith ECC.

51 MMU has 512 JTLB items.

52 HWBKPT number is 3, HWWP number is 3.

53 MISA: (RV64IMAFDCVX, Imp M-mode, S-mode, U-mode)

54

55 GDB connection command for CPUs(CPUQ):

56 target remote 127.0.0.1:1025

57 target remote 30.120.234.10:1025

58

50 Ckkkkkioklkklkkrkk  DebuggerServer Commands List sekkkkskkksdorksdork
60 help/h

61 Show help informations.
Sksk sk sk ok Sk sk Sk ok sk sk Sk sk sk sk ok sk sk Sk Sk sk sk sk sk Sk sk sk Sk sk sk sk sk Sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk

YitagiEE M INE S Htarget remote yourip:10253TENE B (R HXE— BRI RSB
—MCPUOERER),

7E=: DebugServerConsole &EiZan @ ELENFIRARMDItAIRERB ER . HEREWEY, BEELH
XA

2.4.1.2.2. gdb FTHIEFIEIT

17



EEdgdb T iz FEIfpgaz B, BERIE tagERMINERIFTENER, 18X
boards/board_riscv_dummy/script/xiaohuig{&boards/board_riscv_dummy/script/smartlf X3 Nz cpu
B S gdbinit.xxxX {4 FtargetE it (Eth FZBNVIRER E S Z1%gdbinitlA, ERNHBEEAE
XS AR TR2ImEER).

Mboards/board_riscv_dummy/script/xiaohui/gdbinit.cO07fdvm A fll, SEWT:
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N o ok W N R

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

target remote 30.120.234.10:1025

set confirm off
set height @

reset
set $msmpr = 0x1

# Invalidate & Clear IBP BTB BHT ICache & DCache

set $mcor = 0x70013

# Enable L2 Cache
set $mccr2 = 0xa042000a

# Enable L1 Cache
set $mhcr = 0x10011bf

# Disable L1 & L2 Cache for debug
#set $mhcr = 0x108
#monitor set $mhint4=0x1000000

# Enable CPU Features
set $mxstatus = 0x638001
set $mhint = 0x3alaallc

##set $opensbi_addr = 0x00000000

#set $opensbi_addr 0x80000000

#set $vmlinux_addr $opensbi_addr + 0x00200000
#set $rootfs_addr $opensbi_addr + 0x04000000
#set $dtb_addr = $rootfs_addr — 0x00100000
#set $dyn_info_addr = $rootfs_addr - 0x40

#

## Load rootfs & kernel

#restore ../rootfs.cpio.gz binary $rootfs_addr
#restore ../Image binary $vmlinux_addr

#

## Load dtb

#restore hw.dtb binary $dtb_addr

#set $al = $dtb_addr

#set $a2 = $dyn_info_addr

#

19



43  #set *x(unsigned long *)($dyn_info_addr) = 0x4942534f

44  #set x(unsigned long *)($dyn_info_addr + 8) = 0x1

45  #set x(unsigned long *)($dyn_info_addr + 16) = $vmlinux_addr
46  #set *(unsigned long *)($dyn_info_addr + 24) = 0x1

47  #set x(unsigned long x)($dyn_info_addr + 32) = 0x0

48  #set *(unsigned long *)($dyn_info_addr + 48) = 0x0

49 #

50  ## Load opensbi

51 #restore ../fw_dynamic.bin binary $opensbi_addr
52

53 set *x0x18030028=0x0
54 set *0x1803002c=0x0
55 set *x0x18030030=0x0
56 set x0x18030034=0x0
57 set *x0x18030038=0x0
58 set *0x1803003c=0x0
59 set *x0x18030040=0x0
60 set *x0x18030044=0x0
61

62 #file ../vmlinux

63  #source ../gdbmacros.txt
A4 Tn

gdb FEiz{T, SEWT:



o

0o N O !

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

yingc@docker—-ubuntul8:~/work/git/develop/xuantie/solutions/bare_helloworld

$ riscv64-unknown-elf-gdb yoc.elf -x ../../boards/board_riscv_dummy/scrip

t/xiaohui/gdbinit.c907fdvm

GNU gdb (Xuantie-900 elf newlib gcc Toolchain V2.10.0-rc5 B-20240319) 10.

0.50.20200724—git

Copyright (C) 2020 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.ht

ml>

This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law.

Type "show copying" and "show warranty" for details.

This GDB was configured as "--host=x86_64-pc-linux—-gnu —-target=riscv64-un

known-elf".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:

<https://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".
Type "apropos word" to search for commands related to "word"...
Reading symbols from yoc.elf...
0x0000000000000000 in ?? ()
0x0000000000000000 in ?? ()
Loading section .text, size 0x3ff8 lma 0x50000000
section progress: 100.0%, total progress: 94.35%
Loading section .rodata, size 0x3d@ lma 0x50003ff8
section progress: 100.0%, total progress: 99.98%
Loading section .data, size 0x4 1lma 0x500043c8
section progress: 100.0%, total progress: 100.00%
Start address 0x0000000050000034, load size 17356
Transfer rate: 136 KB/sec, 2479 bytes/write.
(gdb) c
Continuing.

o fR#EDebugServeriE izt HIAYE BIE X gdbinitl AP RjtagiEiEam <
o gdbinitfil&1E{EHBboards/board_riscv_dummy/scriptXt iz fogaF &g Ecpuil S EINELE

DebugServerConsole —preresetian < (linux )iE1IjtagiEiz
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2.4.2. CDSYRIF&IEIT

FRA R AI BT CDSYRIE, COSHENIASERL T Z#kQEMUT A(windowshikAs), RflI4R1%E A @I
B R E BB ETFQEMUEBIT(H 2 RAIAIFQEMUIETT, BRASZEITERMLREISZT).,

B ZHE A MG N EHNZIPFSSDKEENAEERAISNEF AR T I N X CPURLS R EIA
RTOSZKANCDSI#E, BFaZE TR/ N\ HABRRIFIEIT. Bidyocin L FEBISDKR IR B ERK
CDSI?E, BFPuZZEUTHLETFLINUXIME FAER:

1 #XFbare_xxxgimcu_xxxffl, FEXSNdemoEHF FHAUTGRLM eI AEcds/e906/smart 1B
F NEMCDSTRZFRBERNN G

yoc cds e906 smartl

#33Fsoc_xxxnffl, EXNdemoBER TFHWAUTHSHMAIAECds/e906/smartl/rtthreadB
F NERCDSTEMBENXH

yoc cds €906 smartl rtthread

w N

#1EZRIdemo B & FAEMKATE cpuFEERICDS THE
yoc cds —-f ../../components/xuantie_cpu_sdk/xt_rtos_sdk.csv

O 00 Nd O Ul b

#7E£solutions BR TEMIEEdemofIFfA cpuFSHICDS THE

10 yoc cds —f ../components/xuantie_cpu_sdk/xt_rtos_sdk.csv —-s <demo>
11

12 #fEsolutionsBR TFEMEERdemofiE cpuFARICDS TFE

13 yoc cds —f ../components/xuantie_cpu_sdk/xt_rtos_sdk.csv

14

15  #fxsolutionsBHER TAEMEERdemorIE N cpuFERICDSTFE

16 yoc cds —-f ../components/xuantie_cpu_sdk/xt_rtos_sdk.csv —-c <cpu>
17

ARTOS-SDK-E907FDP-V2.x.x.zipE Hibare_helloworldR ]l TIEE FCDSHRIFITITHIBSEY
T

2.421. TS

BidFile—>Import& A\ T8, SEZWT:
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B Wworkspace-cds - Eclipse IDE

Edit Navigate Search Project Run Target Window Help

Create new projects from an archive file or directory.

‘--- v | ‘ No Launch Configurations V| on: | G o * 1H
-:'.!; & +¥o O w row
1r Debug B Project Explorer 2 - =
ESA &GS ~
0 x
Select

Select an import wizard:

| I Existing T-Head Projects into Workspace
{3 File System
[l Preferences
) Projects from Folder or Archive
» = CfC++
» & Git
il Registers 52 G Debud | > & Install
» = Run/Debug
B Console 52 [* Proble » [ T-Head Executable

No consoles to display at

@ < Back Next = Finish

‘ Cancel

1E4EhelloworldXX 4R THICDS, aNF:
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& workspace-cds - Eclipse IDE

File Edit Navigate Search Project Run Target Window Help

i

AEEREE X

|*¥Debu9 || ™ vic Debug v iN-HR| BiPin|oENEe R SRiICE e W@l
4+ Debug 2 [ Project Explorer =B
n|1<>|'l§¢§ BT

a Import O x
Import Projects B
Select a directory to search for existing Eclipse projects. 7|
@ Select root directory: ‘ ‘ Browse... |
(O Select archive file: Browse...

Select root directory of the projects to import

it Registers & & Debugger Console

> bare_drv_uart i

B Console &2 [2] Problems v bare_helloworld

Select All
Deselect All |

No consoles to display at this time. > app
v cds
v e907fdp
smartl
script

> bare_linpack_dp
> bare_linpack_sp

> bare whetstone i [

|—E[>

Finish

Cancel
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a Import

O X
Import Projects B
Select a directory to search for existing Eclipse projects. -
@ Select root directory: D:\tmp‘\cds\RTOS—SDK—EQ[JTFDP—VE.D| Browse...
(O Select archive file: Browse...
Projects:
bare_helloworld (D:\tmp\cds\RTOS-SDK-E907FDP-V2.0.0| | Select Al
Deselect All
Refresh
< >
[| Copy projects into workspace
Working sets
[ ]Aadd project to working sets New...
Working sets: Select...
® < Back Next = Finish Cancel

2.4.2.2. B E&4mi¥F

BR[EIE, EfFrebuilddmiF, WT:
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& workspace-cds - Eclipse IDE
File Edit Mavigate Search Project Run Target Window Help

| A | | 1= | | ‘ |——— v | ‘ Mo Launch Configurations V‘ on: |———
- o - r: C:I - 5 w
1¥ Debug |5 Project Explorer - b
BEE/R &GS ~
v 1= bare_hellgwmrld
- @l Includes New &
> = boards Show in Local Terminal >
’ [Epmm;?or 5 Copy Ctrl+C
R [_E’ SDIUt":_m Paste Ctrl+V
=l aft_builc Delete Delete
= specs.d Source *
Move...
Rename... F2
ta Import...
i Export...
%, Options for Project
@4 Rebuild Project

Build Project

it Registers &4 Clean Project
2] Refresh 5

B console & * Close Project

No consoles to ¢ Build Configurations ?
Build Targets 4
Index >
Run As >
Debug As >
Profile As »

Restore from Local History...

wWENINGE, ERZEUWT:



&t Registers &2

& Console & Problems

CDT Build Console [bare_helloworld]

Building file: D:/tmp/cds/RTOS-SDK-ES@7FDP-V2.8.8/boards/boar
Building file: D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.08.8/boards/boar
Building targét:-bareihellowohid.eif =

Gize of bare_helloworld.elf:

text data bss dec
27424 4 728 28156

hex filename
6dfc bare_helloworld.elf

Building file: D:/tmp/cds/RT0S-SDK-E9@7FDP-V2.0.8/boards/board_riscv_dummy/src/button/board_button.c

d_riscv_dummy/src/bt/board_bt.c

Building file: D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.8.0/boards/board_riscv_dummy/src/audio/board_audio.c

d_riscv_dummy/src/adc/board_adc.c
d_riscv_dummy/src/board_init.c

make --no-print-directory post-build

I am in CDS post build.
d:\C-Sky\CDS\MinGW\riscv64-elf-tools\bin\riscv64-unknown-elf-
[INFO] Generated output files ...
Jd/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.0/solutions/bare_helloworld
D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.8/solutions/bare_helloworld/
D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.6.08/solutions/bare_helloworld/
D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.0/solutions/bare_helloworld/
D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.0/solutions/bare_helloworld/

Outputing file bare_helloworld.ihex

<

2.4.2.3. EREERKIETT

& o [5l e

sh D:\tmp\cds\RTOS-SDK-E9@7FDP-V2.0.0\solutions\bare_helloworld\cds\e907fdp\smartl\Debug/../aft_build.sh bare_helloworld D:/tmp/cds/RTOS-SDK-E987FDP-V2.0.0/

objdump.exe: 'D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.8/solutions/bare_helloworld/cds/e907fdp/smartl/.

cds/e907fdp/smartl/../..
cds/e997fdp/smartl/../..
cds/e987fdp/smartl/../..
cds/e9@7fdp/smartl/._/..

e
e

AHTFE, %#EDebug Config..., 81T

../../solutions/bare_helloworld
../../boards/board_riscv_dummy
..[-./components/chip_riscv_dummy
..[-./solutions/bare_helloworld/generated
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%+ Debug |5 Project Explorer 2

v 3% bare_p~llannrd

> 3% Binz
& Incly
= boa
> & com
&= Deb

sini Registers

& Console ¢
CDT Build Cc
Building f
Building f
Building f
Building f
Building f
Building t

Size of be
text
27424

make --no-
sh D:\tmp\
I am in CC
d:\C-Sky\C

it}

x

#pp L E

New

Show in Local Terminal
Copy

Paste

Delete

Source

Move...

Rename...

Import...

Export...

Options for Project
Rebuild Project
Build Project

Clean Project
Refresh

Close Project

Build Configurations
Build Targets
Index

Run As

Debug As
Profile As

Restore from Local History...

= File Explorer

Run C/C++ Code Analysis
Team

Compare With

Configure

Properties

ard_init.c

2 helloworld\cds\e9@7fdp\smartl\Debug/../aft_build.sh bea

Ctrl+C
Ctrl+V
Delete
>
F2
ES
) .
> pards/board_riscv_dummy/src/button/board_button.c
» bards/board_riscv_dummy/src/bt/board_bt.c
»ards/board_riscv_dummy/src/audio/board_audio.c
> bards/board riscv dummv/src/adc/board adc.c
> W 1T-Head Application
Debug Configurations...
orld.elf
>
>
>
Alt+Enter

cnown-elf-objdump.exe:

[INFO] Generated output files ...
JSd/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.0/solutions/bare_helloworld

M Jdme f A~ /DTNAC CNY COATENAND WY A Alcralidtmne fhavn halTlrann A e dr FA0RTLAR Frmanmd+ T 1

7 ! i

'

'D:/tmp/cds/RTOS-SDK-E907FDP-V2.€

fenTudsnane Fh-
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& pebug Configurations

Create, manage, and run configurations ﬁ\'
Wiltat24kbare_helloworld Debug

rer i EIl=E R

n
5

o
x

Configure launch settings from this dialog:

|type filter text

~ E T-Head Application
A bare_helloworld Debug »
%1 T-Head Attach to Application % - Press the 'Delete’ button to remove the selected configuration.

[ - Press the 'New' button to create a configuration of the selected type.

- Press the 'Duplicate’ button to copy the selected configuration.

T-Head Linux Application I - Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives' preference page.

2llowg
fcds /|
fcds/|
fcds /|
fcds /|
fcds /!
_hell

ld.elq| Filter matched 4 of 10 items
H
28

@ Debug Close
“arv

= Debug Configurations

Create, manage, and run configurations ﬁ\‘
@ Simulator Machine not specified. 8 ﬁ%DebUggenﬁm{

X3~
|type filter text

>
Name: |bareﬁhel|oworld Del ‘

Main ﬁk Debug_gemﬁé System} By Snurce] =] gommon}
2. 17EConnectioni&li &

~ ® T-Head Application .

=1 bare_helloworld Debug SaprenSEiy & Ll

® T-Head Attach to Application
T-Head Linux Application

Debugger Options

Main |Connection

O Local JTAG (O JTAG Server

Connection Type

O OpenOCD

Local Jtag Settings

ICE CLK: 12000 KHZ

Delay for 'mtcr': |10 ms
3. GEEHRSRET )
Other Flags: Use DDC || Enable debug printf

Jtag Server Settings
IP: localhost

4, RHIRREE

Port: 1025

Simulator Settings

Machine: [Setting...
Other Flags: |
[J Enable trace

Filter matched 4 of 10 items. Revert ‘ | Apply |

@

Debug Close
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Create, manage, and run configurations

B Simulator Machine not specified. a Select Simulator Configuration File
Select Simulator Configuration File
=
X B~ Nam| | ~ csky CPU Type: e907fdp Little Endian
type filter text an ~ cskyvl Memory Sections:
~ & T-Head Application [ ] smarth_610m_cfg smar‘t_glst_mem, SIEIRE _OXC:
= smarth 610 cf smart_ ata_r_nem, Start: Ox:
U bare_helloworld Debug ALEh ] smart_outchip_mem, Start:
4 T-Head Attach to Application Dd trilobite_610e_cfg smar‘t:sys_mer;l, Start: Ox6(
@ T-Head Linux Application M » cskyvieb This file is used for dynamic configu
s cskyv2
» cskyv2eb
~ riscv32
N . "
sifive_e ﬁ_’ﬁ}%iﬂﬂchu%@f‘t
sifive_ex
smartl_902_cfg
smartl_ 906 cfg
smartl 907 cfg
» riscve4
< >
Cancel
Machine:

() OpenOCD

Use DDC | | Enable debug prir

Seftinr

IIAELLZE cpuBic & (smartl_907_cfgi@ AT Z$4e907/e907f/e907fd/e907p/e907fp/e907fdp,

H )G, FriaDebug, aF:

ile Edit Source Refactor Navigate Search Project Run Target Window Help

1 Debug ~|| Y bare_helloworld Debug + it~ ‘@‘E"Q BNI2IRE| S I - BT
»Debug % 5 Project Explorer = O &' Disassembly &2
i[5 £33 © v ¥ | »000005¢0: 0x1f2030ef | jal ra,Bx37d2 <board init>
« & bare_helloworld Debug [T-Head Application] 000005e4: 0x00006791  lui a5%,0xd
~ & bare_helloworld.elf [1] 000005e6: Oxfe@78513  addi 0,a5,-32 # 0x3fed
~ of® Thread #1 1 (CPU#0 [running]) (Suspended : Breakpoin
= main() at main.c:11 0x5e0 @ main.c 2
wl riseve4-unknown-elf-gdb (10.0.50.20200724)
sl T-Head Simulator (24-3-25 T41:59)
2 printf("Hello World!\n");
3 #if !CONFIG_CPU_E9XX
- 4 .. .printf("cpu work mode = %s!\n§ csi_get cpu_work_mode() == 1 ? "Supervisor" : “"Machine");
1. FEFFiaDebu ShddFTEmainERELL
printf("bare_helloworld runs sucgess!\n");
return 0; Snramin
3 2. MM
>
#Registers 2 @ DebuggerConsole #/[S8E| % ¥ = O
e = =il _a e — —
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&2 workspace-cds - bare_helloworld/solutions/bare_helloworld/app/src/main.c - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run Target Window Help

--- ’%?Debug V|I-Ibare helloworIdDebug v Hwid | RiDia|mnmNz DB E ] - ‘@
35 Debug 2 I3 Project Explorer = O =¥ Disassembly
[i+| & 130 % v ¥ | 000005¢0: 0x1f2030ef  jal ra,®x37d2 <board_init>
~ U bare_helloworld Debug [T-Head Application] 000005ed: PxPRAL6E791 lui a5, 0x4
~ & bare_helloworld.elf [1] 0000@5e6: Oxfed78513 addi a0,a5,-32 # Ox3fed
»2 Thread #1 1 (CPU#0 [running]) (Running : User Request
w riscv64-unknown-elf-gdb (10.0.50.20200724) [¢ main.c 5

wl T-Head Simulator (24-3-25 T41:59) o {

board_init();

printf("Hello World!\n");
#if ICONFIG_CPU_E9XX

printf("cpu work mode = ¥s!\n", csi_get cpu_work mode() == 1 ? "
#endif

printf("bare_helloworld runs success!\n");

return 8;

BRIt
v =&

%! Registers 3 G Debugger Console %58 B | £t
B Console 52 £l Problems |
bare_helloworld Debug [T-Head Applicatiof[*f-Head Simulator (24-3-25 75-1:59) ]

Hello World!
bare_helloworld runs success!

[~ oI T N N V. I S VY Np ey

L4 >

N

2.4.3. CDK4RiIZF&IGTT

BIZH%EHMILTEHAZIP /USDK@ETJUAT_%TW'JY#SE"FEEETXTVZ%%CPUL?&EMJ\
RTOSEEMCDKILRE, AFPRZZE TR/ TARRIFIEIT, Bdyocin < THISDKRBIFPEEER
batIAIRIEIE X S EIECDK T2 (E Fiproject.cdkproj TiEXf4), AFAIZZ A T ap< EWindowsap
ST TE/R:

1 #CDKIFEFE®EIcdkproj_build.bathfiAEE

2 X TFbare_xxxamcu_xxxmfl, EXNNdemoBFETFSEGS
3  cdkproj_build.bat €906 smartl

4  ##FFsoc_xxxmnffl, EXINdemoBR TSEGSL

5 cdkproj_build.bat e906 smartl rtthread

AT Z#%CDK IDELEEE@mBImcudF &, FRAMBI IS A HMEXXRYILGEZE, BRI ETIL
EWindowsEATHE, HiIFLEFNelfa] UEFCOKABENZEQEMUTL ESiFPGAT & IE1T (D Rl
BAETCDKAIURIE, EBXEETQEMUEIT, BEMESEE3TiRA),

PARTOS-SDK-E907FDP-V2.x.x.zipE F#bare_helloworld/~ffl TIZ2EFCOKRIFEITHTBSE
T
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2.4.31. TE{TH&RIF

~tmp > cds > RTOS-SDK-E907FDP-v2.0.0 | solutions > bare_helloworld |

LS S GRS

Jna

AR

app
cds

generated
script
i9] .gitignore
L] cdkinitflash

o~

cdkproj_build.bat

do_build.sh
L] gdbinit

L] gdbinitflash
D Makefile
mkflash.sh

E2HE

2024/3/2511:27
2024/3/25 11:28
2024/3/25 13:59
2024/3/25 11:27
2024/3/25 11:27
2024/3/25 11:27
2024/3/25 11:27
2024/3/2511:27

HEF

priLs

ITidsE

priLe

TR

Git Ignore JE3#5
praLs

Windows #gME...
SH iFszis

HNZIX Rl B S 1 T CMT R 3

[1] package.yaml

project.cdkproj

“ README.md

D SConstruct
L. yoc.asm

L] yoc.bin

L] yoc.elf

[ ] yoc.map

ARAENTE,

1EFERebuild/RiZFEE:

2024/3/25 11:27
2024/3/25 11:27
2024/3/25 11:27
2024/3/2511:27
2024/3/25 11:27
2024/3/25 11:27
2024/3/25 11:27
2024/3/25 13:59
2024/3/25 13:59
2024/3/25 13:59
2024/3/25 13:59

MiF

pri s

SH szl
Yaml JF3zid
CDKPROJ 2%
Markdown File
pra =

ASM 304%

BIN 3745

ELF 374%

MAP 3z

COKTL AN THIBFESEROTHEXIRE, RRiffE, NENMRFAINTEXHITHF, WF:

Foih

2 KB

1 KB

3 KB

2 KB

1 KB

1 KB

1 KB

1 KB

6 KB

9 KB

6 KB

1 KB
246 KB
524,299 KB
253 KB
525 KB

v|Q| | TE bare_helloworld =%
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i | project ]
File Edit View SDK Project Flash Debug Peripherals Tools Windows Help

v | bare helloworld (v>~-~ |

" app ZX Options for "bare_helloworld (v7.9.y)"
cds Packages Path Setting...
> generated Switch SDK...
‘ SCHER Create a new SDK...
B 'i“;?';”h Create a Common Package
% :' Er: 'Idash Packages for "bare_helloworld (v7.9.y)"
o build.s
[£) gdbinit Build Order...
[E) gdbinitflash & Build
E] mkflash.sh -
Rebuild
[5) README.md I : |
E] SConstruct E Foit
E] yoc.map Build "bare_helloworld (v7.9.y)" Only
Project Set As Active (double click)
Output View Export Makefile
00 = ‘ }.{ ‘ New Folder
Add Source Falder

SN TRIFRLAS, RASRIFHIN:

Output View

ST K| GHEBEB

B | | X | | B~ I nc 1N - 117
Project View BX
Y Mm & ¥ &
bare_helloworl v BuildSet vl
& project | N

size of target:

text data bss dec hex filename

27448 4 724 28168 6e@8 ./0Obj/bare_helloworld.elf
checksum value of target:@xBE4SBE16 (143,576)

riscv64-unknown-elf-objdump -S .//0Obj/bare_helloworld.elf > .//Lst/bare_h

Obj/bare_helloworld.elf is modified at: 2824/3/25 14:23:43

Executing Post Build commands ..

after build 1!11111!

CDK_Version: V2.19.5

Board Path: D:/tmp/cds/RTOS-SDK-E987FDP-V2.8.8/boards/board_riscv_dummy
[INFO] Generated output files .
/d/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.@/solutions/bare_helloworld

I am in CDK.
D:/tmp/cds/RTOS-SDK-E987FDP-V2.8.8/solutions/bare_helloworld/
D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.8.8/boards/board_riscv_dummy
D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.8/components/chip_riscv_dummy
D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.8.8/solutions/bare_helloworld//generated
Done

====8 error(s), @ warning(s), total time : 21s492ms====

HE O B E|
elloworld.asm
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2.4.3.2. EHREEIETT

PRiF LRl AT EEETCOKTARAE T ZHQEMUT AR SE 2 41T P EFFPGAT RIETT.
ETABEMNQEMULAREIETSEWT:

Project View

7 @K ¥

bare_helloworl | BuildSet

[ prcoc
v bare_helloworld (v7.9.y)
> [ app
> cds
> script
[E) .gitignore
[® do_build.sh
[E) gdbinit
[E) README.md
B SConstruct
v 4 Packages
> board_riscv_dummy (v7.9.y)
> £3 chip_riscv_dummy (v7.9.y)
> &% csi (v7.9.y)
> 3 libc_bare (v7.9.y)

Project

Qutput View

=K @B B
riscv64-unknown-elf-objdump -S .//0bj/bar
size of target:

text data bss dec hex

27440 4 724 28168 6e@8 .
checksum value of target:@x80FA7380 (143,
Obj/bare_helloworld.elf is modified at: 2{
Executing Post Build commands ...
after build !!!111!
CDK_Version: v2.24.1
Board Path: D:/tmp/cds/RTOS-SDK-E987FDP-V]
[INFO] Generated output files ...
/d/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.8/solutis
I am in CDK.
D:/tmp/cds/RTOS-SDK-E987FDP-V2.0.0/soluti
D:/tmp/cds/RTOS-SDK-E987FDP-V2.8.8/boards

EETEAZ ENIERARETRIRE, SZWT:

Edit View SDK Project Flash Debug Peripherals Tools Windows Help

T | I"BAal4a dHE B 6 Q@ | |5 %
Ox ~ v Outline
&
Project Settings 1. #%$EDebugitlfi+ X
Build Type: | gyildSet / v
Target Output User Compiler Assembler IjnkerFlash Base
Connector Configurations e
‘-/ 2, R FRRIIRE THRCE
@) Use Simulator Settings... QuUse: ICE Settings...
Pre Init:‘ I
Init Fi\e;IS(PrujectPath)/schpt,’gdbiﬂit | I E

Load Configurations

[ Load Application to Target  [] Perform Reset after Load

3. gdbinitlAEFCOSIE TAIAMMECE, Bilisis, FETRTAFEIRE

After Load: ‘

MAuto Run [ Stop at: Imain

Misc Configurations

Reset CPU Type: Hard Reset v Ox

After Reset: l

[[] Start with CDK core file:

SVC File: |

EIREQO7(smartl ES)ERE, WT:

Click Help button to confirm the sequence of debug launch.

ETiRE
=l
B
$(ProjectPath)/$(ProjectName).cdkeore
OK Cancel Help
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Project Settings

Build Type: | gyjldset

Target | Output | User | Compilor | A Simulator Configuration X
Connector Configurati
AR R Simulator Version : ‘latesi(\“-z-n V‘ |@J
® Use Simulator Settings... Machives: Duiscri pions F
. - cskyvl CPU Type: e907fdp "
Pre Init: - ol B FI0TRSHE | |Litle Endian
Init File: l & cskyv2 Wiy ?ectlons:
i3 - smart_inst_mem,
Load Configurations iy Start: 0x0, Length: 0x1000000
i Load Applaton o T o ’—?1'"!5“32 smart_data_mem,
R PSR g - -sifivee Start: 0x20000000, Length: _
After Load: | . -sifive e 0x40000 I |
[ sma 2 cfg smart_outchip_mem,
[ Auto Run [ Stop at: E: i y Start: 0xS0000000, Length: ‘
. -smartl 906_cfg oy
Misc Configurations i smart_sys_mem,
i --xiaohui 907 cfg Start: 0x60000000, Length:
Reset CPU Type: |Hard Reset "I - riscv64 0x1000000
L v .
After Reset: { | I: B
[ Start with CDK core file:  $(Projec{ Other flags: l | [ =
SVC File: [ I [
[ Trace enable e
Click Help button to confirm the seque oK ‘ ‘ e ‘ Help ‘
oK | Cancel Help ‘
File Edit View SDK Project Flash Debug Peripherals Tools Windows Help
B X | & @ - <> CREE o ss e a EQe s |5 %
Profect v'“: X - { Start/Stop Debugger Ctrl-F5 ]} hd] &
v mK ¥ &
bare_helloworl | BuildSet v
& project
~  bare_helloworld (v7.9.y)
> [ app
> cds
> script EEFE R, FraEiET
.gitignore
[® do_build.sh
gdbinit
[E) README.md
SConstruct
v & Packages
> board_riscv_dummy (v7.9.y)
> L3 chip_riscv_dummy (v7.9.)
> &% csi (W7.9y)
» 5 libc_bare (v7.9.y)
Project v
Output View

EEEFENSTERE, FrRiliaT, dT:
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File Edit View SDK Project Flash Debug Peripherals Tools Windows Help

BeE X %BE| 5 - - QR a4 8- @ w@{p]elsiys
Finjct ) [DeetenEs { Continue Debugger F5 h
< & o¥ o | O ex000085ee <main+B>: 2805 jal @x610 <board_init>
- Ox000005e2 <main+l@>: 6791 lui a5,0x4
FO ey i) [Race | 0x000@eSes <main+l2>: FfO78513  addi  a0,as,-16 # @x3Ffe
E project L5 ox000085e8 <main+16>:  1b2838ef jal ra,@x379a <printf>
v bare_helloworld (v7.9.y) 2xPeeeasec <main+2@>: 6791 lui a5,8x4
> app 0xP0e@BSee <main+22>:  @BB78513 mv a@,as
> cds Ox0008085f2 <main+26>:  la8@3@ef jal ra,®x37%a <printf> N
1 3
» script ex000e085f6 <main+3@>: 4781 11 a5,0 3. REHREREST
.gitignore 0x800eesf8 <main+32>:  853e mv a@,aS
do build.sh exepeeasfa <main+34>:  48b2 lw ra,12(sp)
gd;:linl'l @xeeeeasfc <main+36>: 4422 Iw s0,8(sp)
README.md 9x000085fe <main+38>: 2141 addi 5p,5p,16
@ SConstruct ~||
v 4P Packages i " '
> board_riscv_dummy (v7.9.y) o, i
5 fiinclude <stdio.h>
Pregact - 6 finclude <csi_core. h>
i #include “board. h
ister X 8
Reg 5 int main(void)
Q Search QJ 10 |
: ) = = board_initQ ;
e - 12 printi( Hello World!yn");
& csr o) 13 #if 'CONFIG_CFU_ESXX
@ float 1148500RE B EEmain@E node = %s1\n", csi_get_cpu_work_mode() == 1 ? “Supervisor”
D aensral 15 fiendif
— v 16
< > 17 printf ("bare_hellovorld runs success!\n");
Debugger OX  Frame Info
ﬁ " =3 Name Value

QEMU cmdline: gemu-system-riscv32 -kernel "D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.8.8/solutions/bare_helloworld/(

2. miEOutputiEIi-EEEROFTED
< >
Send: VHSend_‘Stop‘(
@ Breakpoints I Threads m {) Command = PCTrace (D Statistics v (0 locals W Watches [[] CallStack

BRI TERSEUT:
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BBV X B O~ - | - BRI A4 B -2 i | I
Project View X Disassemble
</ @ }‘\ ¥ 6° 9xB00PB5e@d <main+8>: 2885 jal @x61@ <board_init>
2x000005e2 <main+l@>: 6791 lui a5,8x4
bare_helloworl BuildSet OxPPeeA5e4 <main+l2>: ff@78513 addi a@,a5,-16 # ex3ffe
Q project Lo 2xP00e85e8 <main+l6>: 1b2@30ef jal ra,@x379a <printf>
v bare_helloworld (v7.9.y) 0xBeBPASec <main+2@8>: 6791 lui as,@x4
) app BxB000@5ee <main+22>:  @0B78513 mv a@,as
» cds Bx0000085F2 <main+26>: 1a8083@ef jal ra,@x379a <printf>
script BxPaeessfe <main+30>: 4781 1i a5,@0
[E .gitignore 0xepeeesfs <maint32>:  853e mv a@,as
@ do_build.sh Bx000005fa <main+34>: 40b2 lw ra,12(sp)
EJ gdbinit Bx000005fc <main+36>: 4422 Iw s@,8(sp)
B README.md 2xpoeess5fe <main+38>: 2141 addi sp,sp,16
B SConstruct w

v 4 Packages
> board risev_dummy (v7.9.y)

5 tinclude <stdio.hd
Project v &) #include <csi_core.h>
7 #include “board. h”
Register 4 o -
= = int main(void)
Q Search Q 10 .
Name Value 11 board_init () :
12 - printf (“Hello World!\n");
# csr ~ 3 g.‘.'wl f |CONFIG_CPU_ESXX
@ float ' 14 : printf (“cpu work mode ¥s!1\n", csi_gzet_cpu work mode() 1 ?
= I 1 15 fendif
) genera o lf] i
< > 17 printf ("bare_helloworld runs success!\n"):
Debugger BOX Frame Info
EX: Nome

QEMU cmdline: gemu-system-riscv32 -kernel "D:/tmp/cds/RTOS-SDK-E9@7FDP-V2.0.8/solutions/bare_helloworld/(
Hello World!

bare_helloworld runs success! \
BITER

< >
Se-nd:‘ v‘ Send Stop -
@ Breakpoints 2 Threads W Output <) Command — PCTrace (O Statistics v (O Locals @ Watcl

JEE: solutions TAYsoc_xxx_xxxtB xR FAAEAIARTOSER,, MREFBEYIRAZER, AJ5E
README.mdX{@idbatl A E#1i2CDK TFE.

3. mlli%AA

Z X RTOS SDKA 3R T driver. benchmark. kernelfBx{ERRHIZZ. HFFPGAEES
QEMUZE R LINEE FEZERERFA (Mece. temZFINEEMAEN), FLRFIHAREI X IFFPGAT
BMQEMU L HRIFTHIEIT. HXRINEEIFBRIBESEI I THAIRA,
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3.1. INRESZHFIBM

ZEKRTOS SDKARYRABIAZUEE A T :

o FTBERBITELINUXEFL1T/COS TR RIE, EHAETFTQEMUYRIIETT
o COK{NISAHREIX R T YRiE
o WMORBIATIREEIRER, QEMURRENL, FRLAMNZIFRD ~EIAEIT
e CDK/CDSHIAE T Z#AQEMUIRIZE, ZWiFHKAVelftI XN NAIFPGAT S LBTJTAGTAT
1T
BB RBITNEEM B IFIERIESZM T HRIE, HPEIIRPALFIROIFAZIFNCcpuB S, FE=FIRHA
ZRBIR BRI UAEFZHRQEMUIETT, EIFIRAIZRIEE rTUETFCDKERF:

bare_helloworld €902/e902m/e902t/e902mt/e906/e906f/e906fd/e9 Y
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

bare_cpp_demo €902/e902m/e902t/e902mt/e906/e906f/e906fd/e9 Y Y
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-—
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920
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bare_drv_uart

bare_drv_timer

bare_core_vic

bare_core_ecc

bare_core_tcm

bare_core_lockup

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

c907/c907fd/c907fdv/c907fdvm/c907-
rv32/c907fd-rv32/c907fdv-rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

e907/e907f/e907fd/e907p/e907fp/e907fdp

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp
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bare_core_nmi

bare_core_wfe

bare_core_wfi

bare_core_dsp

bare_core_vector

bare_core_matrix

bare_coremark

bare_dhrystone

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp

e906p/e906fp/e906fdp/e907p/e907fp/e907fdp

c906fdv/c907fdv/c907fdvm/c907fdv—
rv32/c907fdvm—-rv32/c908v/c920/c920v2/r920

c907fdvm

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

e902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920
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bare_linpack_dp

bare_linpack_sp

bare_whetstone

mcu_rtthread_hell

oworld

mcu_rtthread_mut

ex

€906fd/e906fdp/e907fd/e907fdp/c906fd/c906fdv/c
907fd/c907fdv/c907fdvm/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c910/c910v2/c920/c920v2/r910/r
920

€906f/e906fd/e906fp/e906fdp/e907f/e907fd/e907f
p/e907fdp/c906fd/c906fdv/c907fd/c907fdv/c907fd
vm/c907fd-rv32/c907fdv-rv32/c907fdvm-
rv32/c908/c908v/c910/c910v2/c920/c920v2/r910/r
920

e906f/e906fd/e906fp/e906fdp/e907f/e907fd/e907f
p/e907fdp/c906fd/c906fdv/c907fd/c907fdv/c907fd
vm/c907fd-rv32/c907fdv-rv32/c907fdvm-—
rv32/c908/c908v/c910/c910v2/c920/c920v2/r910/r
920

e902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-—
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920
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mcu_rtthread_task

mcu_rtthread_mes

sage_(

mcu_rtthread_eve

nt

mcu_rtthread_tim

er

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

e902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920
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mcu_rtthread_tim

e

mcu_rtthread_sem

mcu_rtthread_cpp

mcu_rtthread_smp

mcu_Tfreertos_hell

oworld

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

c907/c907fd/c907fdv/c907fdvm/c907-
rv32/c907fd-rv32/c907fdv-rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920
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mcu_freertos_mut

ex

mcu_Tfreertos_task

mcu_freertos_mes

sage_q

mcu_freertos_eve

nt

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

e902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920
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mcu_freertos_time

r

mcu_freertos_time

mcu_freertos_sem

mcu_freertos_cpp

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

e902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

45



soc_helloworld

soc_kernel_mutex

soc_kernel_task

soc_kernel_messa

ge_q

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

e902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920
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soc_kernel_event

soc_kernel_timer

soc_kernel_time

soc_kernel_sem

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

€902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
r910/r920

e902/e902m/e902t/e902mt/e906/e906f/e906fd/e9
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv—
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920
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soc_cpp_demo €902/e902m/e902t/e902mt/e906/e906f/e906fd/e9 Y Y
06p/e906fp/e906fdp/e907/e907f/e907fd/e907p/e9
07fp/e907fdp/c906/c906fd/c906fdv/c907/c907fd/c
907fdv/c907fdvm/c907-rv32/c907fd-rv32/c907fdv-
rv32/c907fdvm-
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/
ro10/r920

soc_smp_demo c907/c907fd/c907fdv/c907fdvm/c907—- Y N
rv32/c907fd-rv32/c907fdv-rv32/c907fdvm—
rv32/c908/c908v/c908i/c910/c910v2/c920/c920v2/

r910/r920
soc_core_dsp €906p/e906fp/e906fdp/e907p/e907fp/e907fdp Y Y
soc_core_vector c906fdv/c907fdv/c907fdvm/c907fdv— Y N

rv32/c907fdvm-rv32/c908v/c920/c920v2/r920

sSoc_core_matrix c907fdvm Y N

3.2. HE#R ARG R B R B
EARAGRAIOTORM TR, UTREIS. B, omZENERSE, BPTETEARD
ARSI B A REHEL,

3.2.1. bare_helloworld

Z i Fsolutions/bare_helloworld, EE—MER G =/NTIE,

Ho X FZHEXXRINNEZIIME, COXXKRIXXIXEZIFMESTS(BRIAME), AIEE g
package.yamIX {4, {F8ESESZIF(FFECONFIG_RISCV_SMODEEEE), #1T:
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A W N B

N =

def_config:
CONFIG_KERNEL_NONE: 1
CONFIG_DEBUG: 1
CONFIG_RISCV_SMODE: 1

ET Z ¥R Efxiaohui FPGA(LAc907fdvm B fl) A FHBRINGITERSEWN T

Hello World!
cpu work mode = Machine!
bare_helloworld runs success!

Hep s T ENRBEHRNETEMT,

TR HEIZXBQEMUB R IESTIET

3.2.2. {RIRHE <1

IR RBIRM T B NAIMRERTSE, SREEOMENSNERSE. BXREI=R]

CSI2.03#OLM,

3.2.2.1. bare_drv_uart

O© 00 O Ul &~ WN -

=
=

Zm BT solutions/bare_drv_uart, EER{HSEOZ WM HRIAMIMEIIAIFTENMHINRE,

EFZEAERxiaohui FPGA(LAcO07fdvm A fil) & EMEAZTERSZWT:

bare_drv_uart demo start

==uart_test_sync_mode start==

ABCDEFGHIJKLMN
ABCDEFGHIJKLMN
==uart_test_sync_mode end==

==uart_test_async_mode start==

ABCDEFGHIJKLMN
==uart_test_async_mode end==
bare_drv_uart success

3.2.2.2. bare_drv_timer

H

:J:
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Zm BT solutions/bare_drv_timer, AT &RENZBIIRNAER, ZRBIROINEERN FFARIZE
T—MsHENE, RAEFH2SNEENGZTMEEMA, ERBR T3sEITHRINGITS

HEFZ A Zxiaohui FPGA(LAcO07fdvm Bl FEE FNBRIINEITERSEZW T :

1 bare_drv_timer demo start!
2 bare_drv_timer success

3.2.3. cpu corefB xRl

cpu corefBRRAIRM T LIk IEF PR Tl FBTERE. INFE. NMI. TCM, ECC. DSPZEIN&E
HERSE,

3.2.3.1. bare_core_vic

Zm il T solutions/bare_core_vic, AT ERPUIEHIS. PUIRESFINENER. REIRFE
TRTARIMARNER R, NTIFPERENZKLGERS, SMARNEN ISR SRMATT
B,

EF ZEAExiaohui FPGA(LAcO07fdvm B fl) FE BN GTE R T :

1 set timer @ 's interrrupt priority with 2 (lower priority).

2 initialize timer 1, set it's interrupt priority : 3 (higher priority).

3 start reload timer @ with lower interrupt priority, and it will enter an en
dless loop callback

4 start reload mode timer 1 with higher interrupt priority.

5 I am timer @'s callback in an endless loop.

6 I am timer 1's with higher interrupt priority than timer 0.

7  Example run successfully!

8 core-vic runs successfully!

HETF Z ¥ WEfsmartl FPGA(IXe907fdpafil) A& ERBIANGITE RN T :
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A W N B

00 N o U

EI=W

bare_core_vic demo start!

set timer @ 's interrrupt priority with 2 (lower priority).

initialize timer 1, set it's interrupt priority : 3 (higher priority).
start reload timer @ with lower interrupt priority, and it will enter an en
dless loop callback

start reload mode timer 1 with higher interrupt priority.

I am timer 1's with higher interrupt priority than timer 0.

I am timer 0's callback in an endless loop.

bare_core_vic runs success!

SRR EINAE SRS FT R IREO Qb3

3.2.3.2. bare_core_ecc

NOo uh~ WN R

ZBIfiI Fsolutions/bare_core_ecc, FATF ERLI&L2 ECCRIGHHIRIER .,
EF Z %A Zxiaohui FPGA(LAcO07fdvm i) & FMBRINSTERU T

bare_core_ecc demo start!
before L1 cache ecc inject, mcer = 0x0
after L1 cache ecc inject, mcer = 0x8000000081200000
11 ecc runs successfully!
before L2 cache ecc inject, mcer2 = 0x0
after L2 cache ecc inject, mcer2 = 0x813000000c000000
12 ecc runs successfully!
E3=%

o HENXZECOxx & RIxxER 7 B S 37 $FeccINEE,
o HBITHIILMITENR, vIaERREREHIELItAITRERELT or L2 eccIfiE, BTERMK,
BB A i@ jtag i 1R I B4 T ENE 2 FAIA

3.2.3.3. bare_core_dsp

Z B Fsolutions/bare_core_dsp, AT &RAEIESEPY BERAX. mEFEFFSREA

libcsi_xt900p32fd_dsp.a(>RFAAPY RIELHEE, XRfFfiEtEcomponents/csi/csi2/dspX 43 EFH
csi_abs_f2FEitHE,

EFZ %A ERsmartl FPGA(e907fdp ) & FHIBRINGITE RN T :
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EI=W

bare_core_dsp demo start!
bare_core_dsp runs success!

XIS Z SRR HPY RAVELS FRIFITIT

3.2.3.4. bare_core_lockup

1ZnBfiIFsolutions/bare_core_lockup, AT &R Zikexx cpuiEINEE, mHIFZEFHETER
TIMER4{EANMIFRRTEIRR AR (Ss/afl%), AEIAREEEIEHANRIFERE, 2EEFELERES
BripadEEtHEScput NBIEIRS, REZFENMIBRTRA .

ETFZHWEsmartl FPGA(IXe907fdp i) F&a EMBRIANGITERAT:

O 00 NO Ul & WN -

L o O
Ul A WN PO

16
17

{J-==.
\EE .
1L

bare_core_lockup demo start!

first: access illegal address 0xf1234568, trigger exception!
CPU Exception: NO.@x5

x1: 00003AB2 X2: 20002380 x3: 20000004 x4: 00000000
x5: 000042B0 x6: 0000000F x7: 200000C4 x8: 200023A0
x9: 00000000 x10: 0000003D x11: 20002344 x12: 0000003D
x13: FFFFFFFF  x14: 000006B2 x15: FFFFFFFF  x16: 00030D40
x17: 00000000 x18: 00000000 x19: 00000000 x20: 00000000
x21: 00000000 x22: 00000000 x23: 00000000 x24: 00000000
x25: 00000000 x26: 00000000 x27: 00000000 x28: 00000000
x29: 00000000 x30: 00000000 x31: 00000000

mepc 1 00003ACS

mstatus: 00003800

entry exception callback: my_trap_c

second: access illegal address 0xf1234568 again, trigger lockup! and wait
for nmi!

nmi has happened

bare_core_lockup runs success!

Zm B HE{X SIS E A B Exx M 228 FRiFInTT

3.2.3.5. bare_core_nmi

% i Fsolutions/bare_core_nmi,

TR ERAIbItIE TIMERATE INMIFR BT AL &R, IS E Fc B TIMERAFH IR N 3sfa g i, 28
KHARBEPE, &EFF3sENMIFREREL,

AT ER ARSI E R TRTER AT, ﬁ'TﬁUEF“?E
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EFZ % AEBsmartl FPGA(Me907fdpufl)F A LHMEIANEITERA T

1 bare_core_nmi demo start!
2 nmi has happened
3 bare_core_nmi runs success!

AR BRAIHBICHSE R RE IR R ERIFIETT

3.2.3.6. bare_core_tcm

1zl Fsolutions/bare_core_tcm, AT ERZHMIERZBESFHER(TCMBNERAR. T
BB Etem_code.cXI R I IBER E M E_itcm_codes (&
solutions/bare_core_tcm/gcc_flash_tcm_smartl.Id5& R AR IEE), RABIERE_itcm_codeFER
FREYEERE NEIITCM/DTCMEEERIMbIL == B R H{ERE, &R/EHITtem_code.ciBREREN,

ETFTZHMWEsmartl FPGA(IXe907fdp i) Fa EMERIAGITERA T

bare_core_tcm demo start!

= [9]: execute in tcm region
= [8]: execute in tcm region
= [7]: execute in tcm region
[6]: execute in tcm region
= [5]: execute in tcm region
= [4]: execute in tcm region
= [3]: execute in tcm region
= [2]: execute in tcm region

O 00N O UL B WN -
]

10 = [1]: execute in tcm region
11 = [0]: execute in tcm region
12 bare_core_tcm runs success!

RN IREE S FTCMIB T B AT & :
e ITCM/DTCMHEMIIAZEER, BT EXNNFEFSRR G EIETE, ISE REIEH
csi_dtcm_set_base_addrfllcsi_itcm_set_base_addr

e ITCM/DTCMI{FREREERIMIZEXNNFFER. IS ERAIIEHcsi_dtcm_enablefl]

csi_itcm_enable

e ITCM/DTCMBIXIF A/NGSoCIRITIRE ., ZKIREAISEIRITITCM/DTCMERINYIN32KB, BIR
A/VE AT i@IE & Oesi_item_get_size3KEX
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e solutions/bare_core_tcm/gcc_flash_tcm_smartl.Id5EEMRIZAFITCM/DTCMEgE It S 5IRE R
0x30000000#10x30008000, XAt BRI, A EREFRIMEEMLEEE], F LRI EAH
EEAN, BESXMM XN R

AR BRAIERICHSE R SR FH R AHemiRIRAIAIEER B S HRIFIETT

3.2.3.7. bare_core_wfe

Zm P T solutions/bare_core_wfe, AT ERZATRLIEZHEINFE(WHi)EER TS V(BT NMIFRET IR
B8), IR ST ATRERAbILE TIMERAE ANMIFRBTRYAR AR . EBRE AR TIMERAH1Z/3s
[ERRR R, AERARMENFEIEAHRTWESENRINGGE, REFT3sSENMIFEHREAREECPU,

EFZ B AEBsmartl FPGA(Me907fdp ) F & LMEIANEITERA T :

bare_core_wfe demo start!

execute WFE and enter standby mode:
nmi has happened

bare_core_wfe runs success!

A W N

AR BRAIERICHSE R KB IR RS ERIFIETT

3.2.3.8. bare_core_wfi

Zm BT solutions/bare_core_wfi, RTIERAKGIESFRINFE(WA)HER AT (BE E B R
B2), mOIER FETATREAIbItE TIMERO(E B U E N RINFEMRERAALL IR . (CRBRE ARt
TIMEROFA IR A 3s/afi/&k i, AEHITWAESHNRINGE, &EFSFIs/TIMEROSBIRLA MREE
CPU,

EFZ¥%WEBsmartl FPGA(Ie907fdpafil) & ERBRINGITE RN T :

bare_core_wfi demo start!

execute wfi and enter standby mode:
wake up by interrupt

bare_core_wfi runs success!

A W N R

AR BRAIHBICHFE R RE IR R ERIFIETT

3.2.3.9. bare_core_vector
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Zmn i Fsolutions/bare_core_vector, FIF & RZ kMBS vectory BERAR. BFRASE
vector;C Rt XA IBSE I E AN INRE,

ETF XA Exiaohui FPGA(BAcO07fdvmAfl)F&a EHBRINBITERAN T :

1 bare_core_vector demo start!
2 = [fp32] gemm start

3 =====>>native test start.
4 =====>>native test end.

5 =====>>vector test start.
6 ===v1len=256

7 =====>>yector test end.

8 native time = 116ms, vector time 30ms. diff = 86ms
9 = [fp32] gemm end, total diff time = 227ms
10 vector runs successfully!

AR RIS SRR TV BN S ERIFIET

3.2.3.10. bare_core_matrix

1Zon i Fsolutions/bare_core_matrix, FTF &RZ A IE2Ematrixi BERAR. BFRASE
matrix;C e tE X< IS SEI E B INEE.

BT ZEAEBxiaohui FPGA(BAcO07fdvm A ) F & LIIEIAGITERUN T

bare_core_matrix demo start!
= [int8] gemm start
= [m % k x n = 48 % 48 x 48] best execution time: 0.000ms, inf GFLOPS

= [m*x k x n =96 % 96 x 96] best execution time: 3.000ms, 0.59 GFLOPS

[m % k x n = 144 x 144 % 144] best execution time: 5.000ms, 1.19 GFLOPS
= [m*x k x n =192 % 192 % 192] best execution time: 11.000ms, 1.29 GFLOPS
= [m % k x n = 240 x 240 x 240] best execution time: 20.000ms, 1.38 GFLOPS

= [int8] gemm end
matrix runs successfully!

O 00O NO UL B WN -
i

AR RN EZ BRI Fmatrixi RIVELS L RIFETT

3.2.4. benchmarkfg x4

benchmarktB xR BIIRME T & RO IEZ3 M EE (L &, fcoremark, whetstone. dhrystoneZ, F
el & BN X LE RGN X S 4 ER 23 SEFR 1 BE
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AR benchmarkt8 xR Hr1{XxFEfpga L1517, EFTQEMUIBITLERSERE X,

3.2.4.1. bare_coremark

i Fsolutions/bare_coremark, FFIHHERAR R EEZMMEE, EVCIIASAYdhrystone
B,

EFZHAEBxiaohui FPGA(BAcO07fdvmBfil) F & EMEIAEITERA T :

1 bare_coremark demo start!

2 2K performance run parameters for coremark.

3 CoreMark Size : 666

4  Total ticks : 18429121

5 Total time (secs): 18.429139

6 Iterations/Sec : 162.785680

7 Iterations : 3000

8 Compiler version : GCCl10.4.0

9 Compiler flags

10 Memory location : STACK

11 seedcrc : 0xe9f5

12 = [@]crclist : 0xe714

13 = [@]crcmatrix : 0x1fd7

14 = [@]lcrcstate : 0x8e3a

15 = [@]crcfinal : Oxcc4?2

16  Correct operation validated. See readme.txt for run and reporting rules.
17 CoreMark 1.0 : 162.785680 / GCC10.4.0 / STACK
18 Score (Coremarks/MHz): 3.26

19 bare_coremark runs success!

3.2.4.2. bare_whetstone

ZnEiiFsolutions/bare_whetstone, EAFIT{HAMERRATE Sz EMEE,

HET Z %MW Exiaohui FPGA(BAcO07fdvm B i) & BB GTERI T

bare_whetstone demo start!

Loops: 10000, Iterations: 1, Duration: 30 sec.
C Converted Double Precision Whetstones: 32.8 MIPS
bare_whetstone runs success!

u ~r WN R
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== .
\EE .
1L

ZR G SRS E R R EE R AV IESS w1

3.2.4.3. bare_linpack_sp

1z Fsolutions/bare_linpack_sp, ERFIHEITENRSZF

FIB1T

FRCE(RRE) TN EENILE

o
ETF R AFxiaohui FPGA(BAcQ07fdvmAf)FE & EMBHAETERNT:
1  bare_linpack_sp demo start!
2 Unrolled Single Precision Linpack
3
4  Unrolled Single Precision Linpack
5
6 = norm. resid resid machep x[0]-1 x[n-11-
1
7 S 1.56606838e-04 1.19209289%e-07 2.45571133e-05 -1.221895
20e-05
8 times are reported for matrices of order 200
9 dgefa dgesl total kflops unit ratio
10 times for array with leading dimension of 201
11 0.52 0.01 0.53 10198 0.20 9.48
12 0.52 0.01 0.53 10197 0.20 9.48
13 0.52 0.01 0.53 10195 0.20 9.48
14 0.52 0.01 0.53 10198 0.20 9.48
15 times for array with leading dimension of 200
16 0.52 0.01 0.53 10214 0.20 9.46
17 0.52 0.01 0.53 10221 0.20 9.46
18 0.52 0.01 0.53 10210 0.20 9.47
19 0.52 0.01 0.53 10212 0.20 9.47
20 Unrolled Single Precision 10198 Kflops ; 10 Reps

21 bare_linpack_sp runs success!
22

== .
\EE .
1L

3.2.4.4. bare_linpack_dp

ZRBI SR E R R R R EE T R IEEE LR

Fia1T

Zn i Fsolutions/bare_linpack_dp, ERFIHMLITENRS

52

FREERUEE)EENEENITE

EFZ A Zxiaohui FPGA(LAcO07fdvm B fil)FEE EBBIANETERUT:
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1 bare_linpack_dp demo start!
2 Unrolled Double Precision Linpack
3
4  Unrolled Double Precision Linpack
5
6 norm. resid resid machep
1
7 1.9
10e-14
8 times are reported for matrices of order
9 dgefa dgesl total kflops
10 times for array with leading dimension of 101
11 0.08 0.00 0.08 8746
12 0.08 0.00 0.08 8739
13 0.08 0.00 0.08 8748
14 0.08 0.00 0.08 8748
15 times for array with leading dimension of 100
16 0.08 0.00 0.08 8683
17 0.08 0.00 0.08 8689
18 0.08 0.00 0.08 8699
19 0.08 0.00 0.08 8696

100

20 Unrolled Double Precision 8696 Kflops ; 10 Reps

21 bare_linpack_dp runs success!

AR BRAIERCHSE R R HE IR F RS ERiFEIT

3.2.4.5. bare_dhrystone

x[0]-1

unit

[SES NS NS

[SENSI S RN

.23
.23
.23
.23

.23
.23
.23
.23

e e

Y

Zm I Fsolutions/bare_dhrystone, HAFT A IEERAVREFMR(BIATE),

EFZ A Zxiaohui FPGA(BAcO07fdvm B fil) A BN EITERUT:

ratio

.40
.40
.40
.40

.41
.41
.41
.41

x[n-1]-

8.46778493e-14 2.22044605e-16 -1.11799459e-13 -9.603429
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1  Dhrystone Benchmark, Version 2.1 (Language: C)

2

3

4  Execution starts, 1000000 runs through Dhrystone

5 Execution ends

6

7 Final values of the variables used in the benchmark:
8

9 Int_Glob: 5

10 should be: 5

11 Bool _Glob: 1

12 should be: 1

13 Ch_1_Glob: A

14 should be: A

15 Ch_2_Glob: B

16 should be: B

17 = Arr_1_Glob[8]: 7

18 should be: 7

19 = Arr_2_Glob[8]1[7]: 1000010
20 should be: Number_Of_Runs + 10
21 Ptr_Glob—>
22 Ptr_Comp: 1612754832
23 should be: (implementation-dependent)
24 Discr: 0
25 should be: 0
26 Enum_Comp: 2
27 should be: 2
28 Int_Comp: 17
29 should be: 17
30 Str_Comp: DHRYSTONE PROGRAM, SOME STRING
31 should be: DHRYSTONE PROGRAM, SOME STRING
32 Next_Ptr_Glob—>
33 Ptr_Comp: 1612754832
34 should be: (implementation-dependent), same as above
35
36

3.2.5. HfthRl

3.2.5.1. bare_cpp_demo

ZBIfiIFsolutions/bare_cpp_demo, HEE—1METFBEARAXTFc++IEFMNERRMA,



EFZ AN EZxiaohui FPGA(LAc907fdvm B fHl)FEA BN SITERNT:

1 Object is being created

2 bare_cpp_demo demo start!
3  CPP DEMO Start!!!

4  Object is being created

5 Object is being created
6 Object is being created
7 Object is being created
8 Object is being created
9 Object is being created
10 g_box volume: 120.000000
11 box1l volume: 210.000000
12 box2 volume: 1560.000000
13

14  max lenth:70bject is being deleted
15 Object is being deleted
16 Object is being deleted
17 Object is being deleted
18 Object is being deleted
19 Object is being deleted
20 CPP DEMO End!!!

TR CH+IEERNIFEEIIALIIDHAVE_INIT_ARRAY_LDZRFiEIN, BIAESENNBRRAET
package.yam|4giZE & X HFFRIAE

3.3. Hmmcu({EARERTOSHE )R 7Hl

Z¥RTOS SDKHFISZ 15 T freertosHlrtthread mFPRTOSZE R, FLESMAE ZRTOSER T IF, EHME
mcuRFHREIEFRARTOSEORM THR/NARE, AXIZEOWNEH. Bl F5=. JHEIIFZO
APIBER A,

FE:
o HE{Xrtthreadsz$FsmpIfgE

o HEEMCURAIRAIERIFan<1T(cliBl), HMBPHFEIBBITSEHEEsocRkHIRIRE(SIdan
LUTBEBXRRE.

3.3.1. freertos
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3.3.1.1. mcu_freertos_helloworld
Zn i Fsolutions/mcu_freertos_helloworld, EE—1MEFfreertosEAEIZOMNR/NTTE.

EFZEAZxiaohui FPGA(LACO07fdvm Bl 4 FREINGITERIN T :

FreeRTOS version:V10.4.3 LTS Patch 3
Hello world! FreeRTOS
Hello world! FreeRTOS
Hello world! FreeRTOS

A W N R

3.3.1.2. [F4ERTOSEO{EA R

3.3.1.2.1. mcu_freertos_event
Z i Fsolutions/mcu_freertos_event, EZ—1E T freertos/RAEIEH1EOFERRH,

EFZ A EZxiaohui FPGA(LAc907fdvm ) FE A FBIEIASI TSR T:

FreeRTOS version:V10.4.3 LTS Patch 3
example_k_event writes event .
Example_Event waits event 0x1001
Example_Event, reads event :0x1001
test kernel event successfully!

o~ WN R

3.3.1.2.2. mcu_freertos_message_q

Z i Fsolutions/mcu_freertos_message_q, HE—"1EFfreertos[RERIE BINTIZOERR
i,

EFZ A EZxiaohui FPGA(LAc907fdvm ) FE A FBIEIASI TSR T:
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1 FreeRTOS version:V10.4.3 LTS Patch 3

2 send_Entry

3 send_Entry:number of queued mesages : 1
4  send_Entry:number of queued mesages : 2
5 recv_Entry

6  send_Entry:number of queued mesages : 3
7  send_Entry:number of queued mesages : 4
8 send_Entry:number of queued mesages : 5
9 recv message:test is message 0

10 recv_Entry:number of queued mesages : 4
11 recv message:test is message 1

12 recv_Entry:number of queued mesages : 3
13 recv message:test is message 2

14 recv_Entry:number of queued mesages : 2
15 recv message:test is message 3

16 recv_Entry:number of queued mesages : 1
17 recv message:test is message 4

18 recv_Entry:number of queued mesages : 0
19 message queue recv finish
20  delete the queue successfully!

3.3.1.2.3. mcu_freertos_mutex

&l TFsolutions/mcu_freertos_mutex, HEE—1EFfreertos|RENE FEHEOERTRH,

HETF XA Exiaohui FPGA(LAcO07fdvm B fil) & FBIBRIANGITE R T :

FreeRTOS version:V10.4.3 LTS Patch 3

task2 try to get mutex, wait forever.

task2 get mutex g_Testmux@l and suspend 100 ms.
taskl try to get mutex, wait 100ms.

task2 resumed and post the g_Testmux@l

taskl get mutex g_Testmux0l.

test kernel mutex successfully!

NOo U~ WN R

3.3.1.2.4. mcu_freertos_sem

Zm B Fsolutions/mcu_freertos_sem, HE—"1E T freertosRAEME S =& 1{FERRAEI,

HET X% A EExiaohui FPGA(BAcO07fdvm B fil) & FBIBRIANGITE R T :
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FreeRTOS version:V10.4.3 LTS Patch 3

Example_SemTaskl try get sem g_usSem ,timeout 100ms.
Example_SemTaskl post sem g_usSem .

Example_SemTask2 try get sem g_usSem wait forever.
Example_SemTask2 get sem g_usSem and then delay 200ms .
Example_SemTask2 post sem g_usSem .

test kernel semaphore successfully!

N o u bk WN R

3.3.1.2.5. mcu_freertos_task

Z B Fsolutions/mcu_freertos_task, EZ2—"1&ETFfreertos| RN ZEFZEZOER TR,

HETF XA Exiaohui FPGA(LAcO07fdvm B fil) & FBIBRIANGITE R T :

FreeRTOS version:V10.4.3 LTS Patch 3

Enter TaskHi Handler.

Example_TaskLo:Enter TaskLo Handler.
Example_TaskHi:TaskHi vTaskDelay Done and suspend self.
Example_TaskLo:resume Example_TaskHi
Example_TaskHi:test kernel task successfully!

OO Uk, WN B

3.3.1.2.6. mcu_freertos_time

Z B Fsolutions/mcu_freertos_time, HE—"1E T freertos/E4 AT [EIHE X1 O{E R RHI,

EFZ % AZxiaohui FPGA(LAc907fdvm ) FE A FEIAS TSR T:
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1 FreeRTOS version:V10.4.3 LTS Patch 3
2  xTaskGetTickCount = 0@
3 print cnt every 1s for 10 times
4 — 9
5 e 8
6 —-— 7
7 —— 6
5 == 5
9 — 4
W === 3
11— 2
12 —— 1
15 === 0
14  print cnt every 3s for 3 times
s === 2
16 — 1
VS 0
18 xTaskGetTickCount = 2000
19 xTaskGetTickCount after delay = 2100
20  test kernel time successfully!

3.3.1.2.7. mcu_freertos_timer

Z B Fsolutions/mcu_freertos_timer, HE—1&Ffreertos[RERIE I 233% {ERRHBI,

EFZ A EZxiaohui FPGA(LAcO07fdvm ) A FREIASITERNT:
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1 FreeRTOS version:V10.4.3 LTS Patch 3
2 start to create timer
3 g_timercountl=1

4  tick_lastl = 50

5 g_timercountl=2

6  tick_lastl = 150

7 start Timer2

8 g_timercount2=1

9 tick_last2 = 210

10  g_timercount2=2

11 tick_last2 = 220

12 g_timercount2=3

13 tick_last2 = 230

14  g_timercount2=4

15 tick_last2 = 240

16  g_timercount2=5

17 tick_last2 = 250

18 g_timercount2=6

19  tick_last2 = 260

20  g_timercount2=7

21  tick_last2 = 270

22 g_timercount2=8

23 tick_last2 = 280

24  g_timercount2=9

25 tick_last2 = 290

26 g_timercount2=10

27  tick_last2 = 300

28  test kernel timer successfully!

3.3.1.3. Hfti=fl

3.3.1.3.1. mcu_freertos_cpp
Zm B Fsolutions/mcu_freertos_cpp, EZ—1E T freertosRF Xk Fc++I2FHIERRHI,

EFZEAZxiaohui FPGA(LACO07fdvm Bl 4 FREINGITERIN T :



1 Object is being created
2 FreeRTOS version:V10.4.3 LTS Patch 3
3  CPP DEMO Start!!!
4  Object is being created
5 Object is being created
6 Object is being created
7 Object is being created
8 Object is being created
9 Object is being created
10 g_box volume: 120.000000
11  box1l volume: 210.000000
12 box2 volume: 1560.000000
13
14  max lenth:70bject is being deleted
15 Object is being deleted
16 Object is being deleted
17 Object is being deleted
18 Object is being deleted
19 Object is being deleted
20 CPP DEMO End!!!

TE: CH++IEERNXISEEERINMEIIDHAVE_INIT_ARRAY_LD4RIF®ET, BEfiESERMNBAART
package.yaml4giZEc B X HHHIRE

3.3.2. rtthread

3.3.2.1. mcu_rtthread_helloworld

Z I Fsolutions/mecu_rtthread_helloworld, EE—MEFrtthread BAEIZEONR/NTIE.

BEFZ AN EZxiaohui FPGA(LAc907fdvm ) FE A FIEIAEITERNT:

\ |/
- RT - Thread Operating System

/ 1\ 5.0.1 build Mar 7 2024 08:53:22
2006 — 2022 Copyright by RT-Thread team
Hello world! RT-Thread
Hello world! RT-Thread

NOo ub,~ WN R
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3.3.2.2. F4RTOSIEO{FEATRAI

3.3.2.2.1. mcu_rtthread_event

1Z5fiiFsolutions/mcu_rtthread_event, EE—"7EFrtthread BESH32OERRH,

EFZEAZxiaohui FPGA(LACO07fdvm Bl 4 FREINGITERIN T :

1 \ | /
2 - RT -
3 / |\
4

5 thread2:
6 threadl:
7 threadl:
8 thread2:
9 thread2:
10 thread2
11 threadl:
12 threadl

Thread Operating System
5.0.1 build Mar 15 2024 08:02:56

2006 - 2022 Copyright by RT-Thread team

send event3

OR recv event 0x8

delay 1s to prepare the second event
send event5

send event3

leave.

AND recv event 0x28

leave.

3.3.2.2.2. mcu_rtthread_message_q

%I Fsolutions/mcu_rtthread_message_q, EE—ETFrtthreadRAERESAFIEOERT

51,

EFZ A EZxiaohui FPGA(LAc907fdvm ) FE A FBIEIASI TSR T:

67



O 00N O UL B WN B

A AP, PDPDWWWWWWWWWWNNNDNNNNNNNRRPRRPRPRPRRPRRLRRR
A WNPFPOCOVONOUDD WNERERPROCOVONOUUPEAEWNRPOCOVONOUDE, WNEROS

\ [/
- RT -
/ 1\

thread2:
threadl:
thread2:
thread2:
thread2:
thread2:
thread2:
threadl:
thread2:
thread2:
thread2:
thread2:
thread2:
threadl:
thread2:
thread2:
thread2:
thread2:
thread2:
threadl:
thread2:
thread2:
thread2:
thread2:

message

threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:
threadl:

Thread Operating System

5.0.1 build Mar 15 2024 08:03:51
2006 — 2022 Copyright by RT-Thread team

message — A
msg from msg queue,
message
message
message
message
message
msg from msg queue,
message — G
message — H
urgent message - I
message — J
message — K
msg from msg queue,
message — L
message
message
message
message
msg from msg queue,
message — Q
message — R
message — S
message — T
stop send, thread2 quit

send
recv
send
send
send
send
send
recv
send
send
send
send
send
recv
send
send
send
send
send
recv
send
send
send
send
queue
recv
recv
recv
recv
recv
recv
recv
recv
recv
recv
recv
recv
recv
recv
recv

msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg

from
from
from
from
from
from
from
from
from
from
from
from
from
from
from

M
N
0
p

msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg
msg

queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,
queue,

the

the

the

the

the
the
the
the
the
the
the
the
the
the
the
the
the
the
the

content:

content:

content:

content:

content:
content:
content:
content:
content:
content:
content:
content:
content:
content:
content:
content:
content:
content:
content:

n 1O o 2= XNuITo mTmTm?o
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45 threadl: recv msg from msg queue, the content:T
46 thread1: detach mn

3.3.2.2.3. mcu_rtthread_mutex

i Fsolutions/mcu_rtthread_mutex, HE—"1"EFrtthread RENEFBiEOERRHA.

HETF ¥R Exiaohui FPGA(LAcO07fdvm B fil) & FBIBRIANGITE R T :

1 \ |/

2 - RT - Thread Operating System

3 / |\ 5.0.1 build Mar 15 2024 08:05:18

4 2006 — 2022 Copyright by RT-Thread team

5 rt_thread_entry2 mutex protect ,numberl = mumber2 is 1
6 rt_thread_entryl mutex protect ,numberl = mumber2 is 2
7 rt_thread_entry2 mutex protect ,numberl = mumber2 is 3
8 rt_thread_entryl mutex protect ,numberl = mumber2 is 4
9 rt_thread_entry2 mutex protect ,numberl = mumber2 is 5
10 rt_thread_entryl mutex protect ,numberl = mumber2 is 6
11 rt_thread_entry2 mutex protect ,numberl = mumber2 is 7
12 rt_thread_entryl mutex protect ,numberl = mumber2 is 8
13 rt_thread_entry2 mutex protect ,numberl = mumber2 is 9
14 rt_thread_entry2 exitx protect ,numberl = mumber2 is 10
15

16 rt_thread_entryl mutex protect ,numberl = mumber2 is 11
17 rt_thread_entryl mutex protect ,numberl = mumber2 is 12
18 rt_thread_entryl mutex protect ,numberl = mumber2 is 13
19 rt_thread_entryl mutex protect ,numberl = mumber2 is 14
20 rt_thread_entryl mutex protect ,numberl = mumber2 is 15
21 rt_thread_entryl mutex protect ,numberl = mumber2 is 16
22 rt_thread_entryl mutex protect ,numberl = mumber2 is 17
23 rt_thread_entryl mutex protect ,numberl = mumber2 is 18
24 rt_thread_entryl mutex protect ,numberl = mumber2 is 19
25 rt_thread_entryl mutex protect ,numberl = mumber2 is 20
26 rt_thread_entryl exit
27

3.3.2.2.4. mcu_rtthread_sem
1z Fsolutions/mecu_rtthread_sem, HE— 1" EFrtthread RENES =12 M{FERRHI,

EFZ A EZxiaohui FPGA(LAcO07fdvm ) FE A FBIEIASI TSR T:



1 \ | /

2 - RT - Thread Operating System

3 / |\ 5.0.1 build Mar 15 2024 08:06:17
4 2006 — 2022 Copyright by RT-Thread team

5 create done. dynamic semaphore value = 0.

6  threadl release a dynamic semaphore.

7  threadl release a dynamic semaphore.

8 threadl release a dynamic semaphore.

9 threadl release a dynamic semaphore.

10  threadl release a dynamic semaphore.

11  threadl release a dynamic semaphore.

12 threadl release a dynamic semaphore.

13 threadl release a dynamic semaphore.

14  threadl release a dynamic semaphore.

15 threadl release a dynamic semaphore.

16 rt_threadl_entry exit

17  thread2 take a dynamic semaphore. number =1
18 thread2 take a dynamic semaphore. number = 2
19 thread2 take a dynamic semaphore. number = 3
20  thread2 take a dynamic semaphore. number = 4
21  thread2 take a dynamic semaphore. number = 5
22  thread2 take a dynamic semaphore. number = 6
23 thread2 take a dynamic semaphore. number = 7
24  thread2 take a dynamic semaphore. number = 8
25  thread2 take a dynamic semaphore. number = 9
26  thread2 take a dynamic semaphore. number = 10
27 rt_thread2_entry exit

3.3.2.2.5. mcu_rtthread_task
Zm B Fsolutions/mcu_rtthread_task, HE—1ETFrtthread RAERESZOERRG,

EFZEAEZxiaohui FPGA(LACO07fdvm Bl 4 FRNEINGITERINT:



1 \ | /

2 - RT - Thread Operating System
3 / |\ 5.0.1 build Mar 15 2024 08:07:00
4 2006 — 2022 Copyright by RT-Thread team
5 threadl count: 0

6 thread2 count: 0

7 thread2 count: 1

8 thread2 count: 2

9 thread2 count: 3

10 thread2 count: 4

11 thread2 count: 5

12 thread2 count: 6

13 thread2 count: 7

14 thread2 count: 8

15 thread2 count: 9

16 thread2 exit

17 threadl count: 1

18 threadl count: 2

19 threadl count: 3
20 threadl count: 4
21 threadl exit

3.3.2.2.6. mcu_rtthread_time

Zm B Fsolutions/mcu_rtthread_time, EZ2—"1"EFrtthreadRERIRT 818Xk 3E E ARG,

EFZ A EZxiaohui FPGA(LAc907fdvm ) FE A FBIEIASI TSR T:



1 \ | /

2 - RT - Thread Operating System

3 / |\ 5.0.1 build Mar 15 2024 08:07:41
4 2006 — 2022 Copyright by RT-Thread team
5 current kernel systick 10 ms

6 current tick count = 1, will delay 19s....
7  print cnt every 1s for 10 times

5 == 9

2 8

16 —— 7

il === 6

=== 5

15 === 4

14 —- 3

s === 2

16 — 1

VS 0

18 print cnt every 3s for 3 times

g === 2
20 ———— 1
2L == 0

22 tick cont 1902 after 19s, will delay 1s....
23 tick cont 2002 after delay 1s
24 rtt time successfully!

3.3.2.2.7. mcu_rtthread_timer
Z B Fsolutions/mecu_rtthread_timer, HE—1EFrtthread BEER 2R ZOER R,

ETZ A Exiaohui FPGA(BAc907fdvm A fil) & ERMIEIAIBITERUT:
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1 \ | /

2 - RT - Thread Operating System

3 / |\ 5.0.1 build Mar 15 2024 08:10:48
4 2006 — 2022 Copyright by RT-Thread team
5 periodic timer is timeout 0

6  periodic timer is timeout 1

7 one shot timer is timeout

8 periodic timer is timeout 2

9 periodic timer is timeout 3

10 periodic timer is timeout 4

11  periodic timer is timeout 5

12 periodic timer is timeout 6

13  periodic timer is timeout 7

14  periodic timer is timeout 8

15 periodic timer is timeout 9

16 periodic timer was stopped!

3.3.2.3. Z¥%mfl

3.3.2.3.1. mcu_rtthread_smp

i Fsolutions/meu_rtthread_smp, EE—NEFrtthreadRAIEOASR/)\SMP LTZ(ZAIA2

core),

EFZ AN EZxiaohui FPGA(LAc907fdvm ) A FBIEIAEITERNT:



O 00N O UL B WN B

PR R R R R PR R
coONO UL, WINNERPL S

smpIHEERY(ERE I B E T EIXM N & (S & solutions/mcu_rtthread_smp/package.yaml):

w N

\ [/
- RT -
/ 1\

[thread_0]
[thread_1]
[thread_0]
[thread_1]
[thread_0]
[thread_1]
[thread_0]
[thread_1]
[thread_0]
[thread_1]
[thread_0]
[thread_1]
[thread_0]
[thread_1]

Thread Operating System
5.0.1 build Apr
2006 — 2022 Copyright by RT-Thread team

in
in
in
in
in
in
in
in
in
in
in
in
in
in

# SMP CONFIG

CONFIG_SMP: 1

0

P O P ORPROROR ORO R

core,
core,
core,
core,
core,
core,
core,
core,
core,
core,
core,
core,
core,
core,

CONFIG_NR_CPUS: 2

3.3.2.4. HfthiR{l

3.3.2.4.1. mcu_rtthread_cpp

count:
count:
count:
count:
count:
count:
count:
count:
count:
count:
count:
count:
count:
count:

1 2024 07:56:18

0

O 00 NO UL B WN B

S
W N R

ZnlfiIFsolutions/, EE—MEFrtthread BAEIZEONR/NTTE,

EFZ A EZxiaohui FPGA(LAc907fdvm ) FE A FEIASITERNT:
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1 \ | /
2 - RT - Thread Operating System
3 / |\ 5.0.1 build Apr 1 2024 07:59:06
4 2006 — 2022 Copyright by RT-Thread team
5 Object is being created
6 CPP DEMO Start!!!
7 Object is being created
8 Object is being created
9 Object is being created
10  Object is being created
11 Object is being created
12 Object is being created
13 g_box volume: 120.000000
14 box1l volume: 210.000000
15 box2 volume: 1560.000000
16
17 max lenth:70bject is being deleted
18 Object is being deleted
19 Object is being deleted
20  Object is being deleted
21  Object is being deleted
22  Object is being deleted
23 CPP DEMO End!!!

3.4. H[bsoc({EFAOSALIEO) ATl

3.4.1. soc_helloworld

1z Fsolutions/, ER—1TEFOSALEOMR/NTIE,

BETZE A xiaohui FPGA(BAc907fdvm B fil)F & _ERMEIABITERUNT:



###Welcome to RTOS SDK, based XuanTie c907fdvm###

[Mar 6 2024,02:53:39]

[ 0.000]<I>[INIT]<app_task>Build:Mar 6 2024,02:53:39

[ 0.010]1<I>[appl<app_task>kernel version : FreeRT0S V10.4.3 LTS Pa

4

L

4

4

[ 0.020]1<D>[appl<app_task>Hello world! RTOS SDK
(cli-uart)# [ 3.020]<D>[appl<app_task>Hello world! RTOS SDK
[ 6.020]<D>[appl<app_task>Hello world! RTOS SDK
[ 9.020]<D>[appl<app_task>Hello world! RTOS SDK

L

4

L

3.4.2. Ntz

3.4.2.1. soc_kernel_event

Zm i Fsolutions/soc_kernel_event, HE—1TETFOSALFRMNEHEOERTH.

BETZEAFxiaohui FPGA(BAc907fdvm B fil) & _ ERMBIANEITERUNT:

1 ###Welcome to RTOS SDK, based XuanTie c907fdvm###

2 = [Mar 15 2024,08:27:34]

3+« [ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:27:34

4= [ 0.010]<I>[appl<app_task>kernel version : FreeRTOS V10.4.3 LTS Patch 3

5

6« [ 0.020]1<I>[soc_event_test]l<app_task>example_k_event writes event .

7= [ 0.020]<I>[soc_event_test]<example_event_task>Example_Event waits even
t 0x1001

8= [ 0.030]<I>[soc_event_test]<example_event_task>reads event :0x1001.

9+« [ 0.040]<I>[soc_event_testl<example_event_task>test kernel event success

fully!
10 (cli-uart)#

3.4.2.2. soc_kernel_message_q

Zm i Fsolutions/soc_kernel_message_q, HE—1"ETOSALIIZENHERATIIZEO{ERRA,

BETZE A xiaohui FPGA(BAc907fdvm B fil) & _ ERMBIABITERUNT:
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N O ok W N R

(o]

10

11

12

13

14
15
16

17
18
19

20
21
22

23
24
25

26
27
28

###Welcome to RTOS SDK, based XuanTie c907 fdvm###
[Mar 15 2024,08:28:22]

[
[

N — —

[

(cli-uart)# [

S

.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:28:22

(S

.020]<I>[soc_message_ql<send_task>send_entry start .

0.030]<I>[soc_message_ql<recv_task>send_entry start .

eued mesages : 2 .

— —

[
[

< m 0N —mm OV —0n —

0.130]<I>[soc_message_qgl<recv_task>recv message:test is message 0,
message size:64

0.130]<I>[soc_message_qgl<recv_task>number of queued mesages : 4 .
0.150]<I>[soc_message_qgl<recv_task>recv message:test is message 1,
message size:64

0.150]<I>[soc_message_ql<recv_task>number of queued mesages : 3 .
0.170]<I>[soc_message_ql<recv_task>recv message:test is message 2,
message size:64

0.170]<I>[soc_message_qgl<recv_task>number of queued mesages : 2 .
0.190]1<I>[soc_message_qgl<recv_task>recv message:test is message 3,
message size:64

0.190]<I>[soc_message_qgl<recv_task>number of queued mesages : 1 .
0.210]<I>[soc_message_ql<recv_task>recv message:test is message 4,
message size:64

0.210]1<I>[soc_message_qgl<recv_task>number of queued mesages : 0 .
0.330]<I>[soc_message_gl<recv_task>queue recv finish .

3.4.2.3. soc_kernel_mutex

Z B Fsolutions/soc_kernel_mutex, E2—1TETFTOSALF RN E K& OERRHA,

.010]1<I>[appl<app_task>kernel version : FreeRT0S V10.4.3 LTS Patch 3
0
0.020]<I>[soc_message_ql<send_task>send_entry:number of queued mesage
1
0.040]<I>[soc_message_ql<send_task>send_entry:number of qu

.050]1<I>[soc_message_ql<send_task>send_entry:number of queued mesage

0

3.

0.060]<I>[soc_message_qgl<send_task>send_entry:number of queued mesage
4 ,

0.070]<I>[soc_message_ql<send_task>send_entry:number of queued mesage
5

REE

REE

REE

REE

rec
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EFZ AN EZxiaohui FPGA(LAc907fdvm B fHl)FEA BN SITERNT:

###Welcome to RTOS SDK, based XuanTie c907 fdvm###
= [Mar 15 2024,08:29:15]
* [ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:29:15
* [ 0.010]<I>[appl<app_task>kernel version : FreeRT0S V10.4.3 LTS Patch 3

0.020]1<I>[soc_mutex_test]<mutex_taskl>mutex_task2 lock
0.020]<I>[soc_mutex_test]<mutex_taskl>delay 200ms
0.030]<I>[soc_mutex_test]<mutex_taskl>delay 10ms

cli-uart)# [ 0.040]<I>[soc_mutex_test]l<mutex_taskl>taskl lock

it forever
0.230]1<I>[soc_mutex_test]<mutex_taskl>mutex_task2 unlock
0.230]1<I>[soc_mutex_test]<mutex_taskl>taskl unlock

[REREY
N R
4 4

3.4.2.4. soc_kernel_sem

Z B Fsolutions/soc_kernel_sem, HE—1TETFOSALHENES2ZOERRH,

ETZ A Exiaohui FPGA(BAc907fdvm A fil) & ERMIEIAIBITERUT:

[
[
[
(
10 = [ 0.140]<I>[soc_mutex_test]<mutex_taskl>timeout and try to get mutex, w
a
[
[

1 ###Welcome to RTOS SDK, based XuanTie c907fdvm###

2 = [Mar 15 2024,08:29:47]

3+« [ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:29:47

4= [ 0.010]<I>[appl<app_task>kernel version : FreeRTOS V10.4.3 LTS Patch 3

5

6= [ 0.020]1<I>[soc_sem_test]l<task_hi task>task_hi_task start,get sem wait f
orever

7= [ 0.020]<I>[soc_sem_test]l<task_hi task>sem wait

8~ [ 0.030]<I>[soc_sem_test]l<task_hi task>will delay 200ms

9+« [ 0.030]<I>[soc_sem_test]l<task_lo task>task_lo_task start, try to wait 1

00ms
10 = (cli-uart)# [ 0.150]<I>[soc_sem_testl<task_lo task>aos_sem_wait timeou
t, will wait forever
[ 0.230]<I>[soc_sem_test]<task_hi task>sem signal
[ 0.230]<I>[soc_sem_test]<task_lo task>sem signal

11
12

3.4.2.5. soc_kernel_task

ZBIfIFsolutions/soc_kernel_task, HE—1PEFTOSALFEMNZESIEOERTAI,
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EFZ AN EZxiaohui FPGA(LAc907fdvm B fHl)FEA BN SITERNT:

###Welcome to RTOS SDK, based XuanTie c907 fdvm###

[Mar 15 2024,08:31:04]

[ 0.000]1<I>[INIT]<app_task>Build:Mar 15 2024,08:31:04

[  0.010]1<I>[appl<app_task>kernel version : FreeRTOS V10.4.3 LTS Patch 3

[ 0.020]<I>[soc_task_testl<task_hi task>task_hi_task start

[ 0.020]1<I>[soc_task_testl<task_lo task>task_lo_task start

[ 0.030]<I>[soc_task_testl<task_hi task>task_hi_task delay end,start to
suspend self

(cli-uart)# [ 0.080]1<I>[soc_task_testl<task_hi task>suspend self success
ful

[ 0.080]<I>[soc_task_testl<task_lo task>resume task_hi_task success

i

O
L

10

3.4.2.6. soc_kernel_time

Z B Fsolutions/soc_kernel_time, EE—1"EFOSALF A E)EXIZOER R,

EFZ AN EZxiaohui FPGA(LAc907fdvm ) A FIEIASITERNT:
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1 ###Welcome to RTOS SDK, based XuanTie c907fdvm###
2 = [Mar 15 2024,08:31:42]

3+« [ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:31:42
4= [ 0.010]<I>[appl<app_task>kernel version : FreeRTOS V10.4.3 LTS Patch 3
5

6  kernel systick is 10 ms

7 current tick count = 2 before 19s....

8 print cnt every 1s for 10 times

9 (cli-uart)# ———- 9

10 ——— 8

11— 7

12 —— 6

15 === 5

14 — 4

s === 3

16 — 2

VS 1

18 —— 0

19 print cnt every 3s for 3 times
20 ———— 2
2L == 1
22 @ —— 0
23  tick count = 1903 after 19s, will be delay 1s....
24  tick count = 2003 after delay 1s
25  test kernel time successfully!

3.4.2.7. soc_kernel_timer

Z B Fsolutions/soc_kernel_timer, EZ—1"ETFOSALFENERN 23 ZOER TG,

ETZ A Exiaohui FPGA(BAc907fdvm A fil) & ERMEIAIBITERU T :
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17 =
18 =
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20 =

21 =

3.4.3.

3.4.3.1.

###Welcome to RTOS SDK, based XuanTie c907 fdvm###

[Mar 15 2024,08:44:38]

[ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:44:38
FreeRTOS V10.4.3 LTS Patch 3

[  0.010]<I>[appl<app_task>kernel version :

[ 0.020]<I>[soc_timer_testl<app_task>timerl start

[ 0.020]<I>[soc_timer_test]l<app_task>delay
(cli-uart)# [

.040]1<I>[soc_timer_test]l<app_task>delay

.050]1<I>[soc_timer_test]l<app_task>every
.060]<I>[soc_timer_test]<app_task>the 0
ms
[ 2.060]<I>[soc_timer_test]<app_task>the 1
ms
[ 2.070]<I>[soc_timer_test]<app_task>the 2
ms
[ 2.080]<I>[soc_timer_test]l<app_task>the 3
ms
.090]<I>[soc_timer_testl<app_task>the 4
ms
.090]1<I>[soc_timer_test]l<app_task>the 5
ms
.100]1<I>[soc_timer_test]l<app_task>the 6
ms
.110]1<I>[soc_timer_test]l<app_task>the 7
ms
.120]1<I>[soc_timer_test]l<app_task>the 8
ms
.120]1<I>[soc_timer_test]l<app_task>the 9
ms
.130]<I>[soc_timer_test]<app_task>timer

N NN R BRP-

cpu coretf xRl

soc_core_dsp

1000 ms

1010 ms

.050]1<I>[soc_timer_test]l<app_task>timer2 stop

100ms call once
trigger time of

trigger
trigger
trigger
trigger
trigger
trigger
trigger
trigger

trigger

time

time

time

time

time

time

time

time

time

test success

of

of

of

of

of

of

of

of

of

1.030]1<I>[soc_timer_test]<app_task>timerl stop
[ 1.030]<I>[soc_timer_testl<app_task>timerl call success
.040]<I>[soc_timer_test]<app_task>timer2 start

the

the

the

the

the

the

the

the

the

the

timer

timer

timer

timer

timer

timer

timer

timer

timer

timer

is

is

is

is

is

is

is

is

is

is
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ZnBIfiL Fsolutions/soc_core_dsp, EHE—HEMEsociiE({EHosalf12E)iZ #epu dspi B S
ZRERATE, BTERZHMERPY BREAAR. ROIEFRHSAIEZ M EZRA
libcsi_xt900p32fd_dsp.a(3RFAPY RIESHI, XfRfFfiETEcomponents/csi/csi2/dspX 43 EHH
csi_abs_f32HITHE,

ETFZHMWEsmartl FPGA(IXe907fdp i) F&a EMBRIAGITERA T

1 ###Welcome to RTOS SDK, based XuanTie e907fdp###

2 = [Mar 11 2024,07:41:15]

3+ [ 0.010]<I>[INIT]<app_task>Build:Mar 11 2024,07:41:15
4 soc_core_dsp demo start!

5 (cli-uart)# dsp runs successfully!

AR BRAICIS ARG BRI FPT BRNES LRIFIETT

3.4.3.2. soc_core_vector

ZmBIfiIFsolutions/soc_core_vector, EE— N HEMsociiis({#AHosaliti)i 2 epu vectori B %
SIRERRG, BT ERABHLERVT BERAN.

EF Z ¥R EBxiaohui FPGA(BAcO07fdvm A fil) & FRIBRIANGTE R T :
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37
38

39
40

41

###Welcome to RTOS SDK, based XuanTie c907fdvm###
[Mar 15 2024,08:48:44]

[ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:48:44
soc_core_vector demo start!

[fp32] gemm start

[fp32] gemm start

=====>>native tes

=====>>native test start.

=====>>native tes

=====>>native tes

=====>>native test start.

=====>>native test start.

=====>>native test start.

=====>>native test end.

=====>>native test end.
=====>>vector test start.

===v1len=256
===vlen=256

e test end.
=====>>vector test start.
===v1len=256
===vlen=256

e test end.
=====>>vector test start.
===v1len=256
===v1len=256

r test start.=====>>vector test start.
===v1len=256
(cli-uart)# =====>>native test end.
=====>>vector test start.
===vlen=256

=====>>vector test end.

native time = 630ms, vector time 410ms. diff = 220ms

[fp32] gemm end, total diff time = 1300ms

[fp32] gemm end, total dinative time = 410ms, vector time = 420ms.
4294967286ms

[fp32] gemm end, total diff time = 1250ms

[fp32] gemm end, total dinative time = 380ms, vector time = 420ms.
4294967256ms

[fp32] gemm end, total diff time = 1200ms

[fp32] gemm end, total dinative time = 400ms, vector time = 440ms.

4294967256ms
[fp32] gemm end, total diff time = 1130ms

diff

diff

diff
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42
43 .

44
AR

=====>>yector test end.

native
[fp32]

vAartnr

400ms. diff = 4294967136ms
1080ms

time = 240ms, vector time
gemm end, total diff time

riine cilirraccefullwvl

AR BRAICHS AR ES Hv RIVELS LRIFIBIT

3.4.3.3. soc_core_matrix

Zm il Fsolutions/soc_core_matrix, EE—HEM@sociils({§HosaliiZE)iZ s%epu matrixi B S

LRRERTA,

AT R &% IEEmatrixt RERAA .

EFZ A EZxiaohui FPGA(LAcO07fdvm ) A FREIASITE RN T:

O 0o NO UL WN R
i

10 -
11 =
12 =
13 =
14 =
15 =
16

17 =
18 =
19

20 =
21 -
22 =
23

###Welcome to RTOS SDK, based XuanTie c907fdvm###

[Mar 15 2024,08:51:34]

[ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:51:34
soc_core_matrix demo start!

[int8] gemm start
[int8] gemm start
[int8] gemm start
[int8] gemm start
(cli-uart)# [m x k * n = 48 x 48 *x 48] best execution time: 70.000ms,
0 GFLOPS
[m*x k x n = 48 x 48 x 48] best execution time: 70.000ms, 0.00 GFLOPS
[m*x k x n = 48 % 48 % 48] best execution time: 70.000ms, 0.00 GFLOPS
[m*x k x n = 48 x 48 x 48] best execution time: 70.000ms, 0.00 GFLOPS
[mx k x n =96 % 96 *x 96] best execution time: 40.000ms, 0.04 GFLOPS
[int8] gemm end
[int8] gemm end

*x 96 * 96] best execution time: 50.000ms, 0.04 GFLOPS
[int8] gemm end
[int8] gemm end

* 96 x 96] best execution time: 40.000ms, 0.04 GFLOPS
[int8] gemm end
[m*x k x n =96 % 96 x 96] best execution time: 40.000ms, 0.04 GFLOPS

[int8]
matrix

gemm end
runs successfully!

AR RN EZ BRI Fmatrixi RIVELS L RIFETT

3.4.4. Szl

0.0
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3.4.4.1. soc_smp_demo

1Z A Fsolutions/soc_smp_demo, HE—1TETFOSALIEOMNER/NSMPIFE(2A1A2 core, HAIX
rtthread X5 %),

EFZ A Exiaohui FPGA(LAc907fdvm ) A FEIASITE RN T:

###Welcome to YoC, based XuanTie c907fdvm###

= [Apr 1 2024,07:59:57]

* [ 0.010]1<I>[INIT]<app_task>Build:Apr 1 2024,07:59:57
* (cli-uart)# [thread_1] in 1 core, count:0

[thread_@] in @ core, count:
* [thread_1] in 1 core, count:
= [thread_@] in @ core, count:
= [thread_1] in 1 core, count:
= [thread_@0] in @ core, count:
[thread_1] in 1 core, count:
[thread_@] in @ core, count:
[thread_1] in 1 core, count:
[thread_@] in @ core, count:

O 00 NO UL WN R
L

(R
= o
4 L1

=
N
L

O 00N O UL B WN -

S PO PO K O K

=
w
L

smpIHEERYIERE = B E T EIX M EE & (S & solutions/soc_smp_demo/package.yaml):

1 # SMP CONFIG
2 CONFIG_SMP: 1
3 CONFIG_NR_CPUS: 2

3.4.5. EHAthR I

3.4.5.1. soc_cpp_demo

ZmBIfiIFsolutions/soc_cpp_demo, HEE—TETFOSALIZOMNC++HERRHAI.

HET Z#%AEExiaohui FPGA(BAcO07fdvm B fil) & FBIBRIANGITE R T :
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1 ###Welcome to RTOS SDK, based XuanTie c907 fdvm###
2 = [Mar 15 2024,08:53:31]

3= [ 0.000]<I>[INIT]<app_task>Build:Mar 15 2024,08:53:31
4  Object is being created

5+ [ 0.010]<I>[appl<app_task>kernel version : FreeRTOS V10.4.3 LTS Patch 3
6

7  CPP DEMO Start!!!

8 Object is being created

9 Object is being created

10  Object is being created

11 Object is being created

12 Object is being created

13  Object is being created

14  g_box volume: 120.000000

15  box1l volume: 210.000000

16 box2 volume: 1560.000000

17 max lenth:7

18 Object is being deleted

19 Object is being deleted
20  Object is being deleted
21  Object is being deleted
22  Object is being deleted
23  Object is being deleted
24 CPP DEMO End!!!
25 (cli-uart)#

4. 121H1%HR

HTFEFRETZHLERRTLIEXAB#ETSOCIRIT, itz (8)//ME/FHrSERZEHRTOS
SDKAERNAEX AMERER, EWEF FERELFRSOCIZIHEIEX B 8ERINIETTSDK g
EMRG, ZHBRTHIFPGARIETFEEZEMT, DRNEITEIXXRATIFIsmartFEXFC/RIXXF T
HIxiaohuiEa, XLEFPGAESHASEHEFRMLAF . ZHAEEIXXFIC/RIXxIEEEH T RIZEE R
XAEE), BIESIN ALt EHRLEESE], Plr. REHEAEEAR. ARPEETZS%GESEF LSOCHE
SENN TR ERZE, BT,

4.1. it == 18] AR R

it == (B F P RS HIE X155 E components/chip_riscv_dummy/include/soc.h X4, HaiSDKH
R T uart, timer(REFclinthPH RS EN R RMMINZERSE, AP aSZ AR IDIRR
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CSI2.07RE X RY$ZR O ARSI

~fwork/ git/ develop/ =uantiejcomponents/chip_riscv_dummy/include/soc.hfPO5=19%, 1

Hep,

FRUfF] & E AMR R B S —E X fEchip A vectors. S

SERADETERIMIIN, F—HHCONFIG_ARCH_INTERRUPTSTACKELE
EOxxFNC/RIXXEIAETFME(MNERER )BT

E9xxF1C/RIXXERINBI B AN\ B 4KB/8KB, HCONFIG_ARCH_INTERRUPTSTACKEZ &
EOxxBRIAZIFHBIEREINEE, FHHCONFIG_SUPPORT_IRQ_NESTEDE.&

EOxxH T Fl % N\ O BR X5 5l Default_IRQHandler/Default_Handler

EOxxZ 5] Rk FHT(NMI), FEEH24, LIfEDefault_Handler, NMIFEf#Esmartl$£soci%
4 EZIDW_TIMER4_BASEE /Y28

C/RIxxH 9 CLINT (b3 234% /5 BB Fh = il 28) BT AIPLIC (T & 4 Fh = Il 28 ) R T

C/ROxxHH 28 &R/ E T 28/ FMER R N O R EX 2 B
Mtspend_Handler/Mcoret_Handler/Mirq_Handler

C/RIXXBEEA B X4 HEECONFIG_PLIC_BASEFICONFIG_VIC_TSPDRMMREE X AuttttE, 2
BIER R ETIEHIZEPLICF I IR 2 Z B ER HFRFCLINTROE N, SR AR AR ELEMEE,

4.2, Bt5h

R ehEc BEAE X L2152 Z SDKHcomponents/chip_riscv_dummy/src/sys/sys_clk.cXX{f, FEiIE

ffcpu . coretimer(clintPHIER 2R, ENRAERER). vart, IMZtimerEZiHERE, AP ARIES
FRSOCIZITSE B,
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fwork/git/develop/>xuantid/components/chip riscv dummy/src/sys/sys clk.c|[POS=27,1]1[:
- —

Hrp:
o IFTFEOxx, XLERTEFHAIEAIALIN20M
e IFFC/ROxx, cpu . coretimer. uart. IMEtimerZEiTEEE, £ 3IH50M. 25M. 36M. 25M

4.3. RAFHEITH

REUHEE T (mdelayZ5ET 8] 5 £0) LI Ecomponents/chip_riscv_dummy/src/sys/tick.c, %
PRV EE 23 K A CLINT (AN 2 234% B ER R i) R A9 AT 23 AR T SCER .

fwork/git/develop/xuantie fcomponents/chip riscv dummy/src/sys/tick.c[P0S=50,2][31%]29/

Hrp,
o FENRANEFIRTOSA S ARSI T It
o ZRIINMIERSEZ 100, HHCONFIG_SYSTICK_HZZREN

4.4. B[O
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ERRAERT, printfREXEE, X TFARAuartithttz=(E). PHrSHERR, TEERIECSI2.0%
O MuartiBxiE0.,

«/work/git/develop/xuantie/boardsfboard riscv dummy/src/uart/board uart.q[P0S=15,1][

«/work/git/develop/xuantiefcomponents/libc_stub/newlib stub.c|[P0S=184,12][32%]29/03/24 -1




~/work/git/develop/xuantie/lcomponents/libc_bare/src/printf.c[|P0S=157,1][15%]29/¢

Hr,
o WFEMERFFMcusTERIRAE, printfEHABREXT 1ERcsi_uart_xxxigx [ L, F{FRBlooptE
o T EMEsocTUFRIRAE, printfEAIAXTIEZIrvm_hali&ZIRENEZRE, REAFRMEDR

4.5. §EIERIZA

4.5.1. E9xx

52 :
~fwork/git/develop/xuantiejcomponents/chip riscv_dummy/gcc flash smartl.ld[POS=52,1




o HEEMIZAIES Z components/chip_riscv_dummy/gcc_flash_smartl.|d S {4
o ZXIAISRAM(0x00000000~0x00020000), DSRAM(0x20000000~0x20080000)
o ERIAIFXIPELHIT

4.5.2. C/R9xx

FEN | . .
fwork/git/develop/xuantiejcomponents/chip riscv dummy/gcc flash xiaochui.ld[|[POS=43,1
o

o EIERAZZEcomponents/chip_riscv_dummy/gcc_flash_xiaohui.ld
e ZXIADRAM(0x50000000~0x50100000)
o ENARZIFXIPHIT

4.6. RTOS#Z4d

4.6.1. FreeRTOS

FreeRTOSHBIXZH5841%, EBENIR4ITHRAAFEIN, THREXTNTBIER:
o ESHAIRN
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F8e/ KA/
HN/BEIRFAX
ARAREERE(vPortYield)
BT Lb IR R # (tspend_handler)

EEMNBEROIFSE X!

StackType_t* pxPortInitialiseStack( EESHKYB1L, B8 ERSERS, Fa/M

StackType_t *pxTopOfStack, TaskFunction_t 2/ matrixFER(EEER)E, T2 FESNS

pxCode, void *pvParameters ) WA

void vPortEnablelnterrupt( void ) {FREZ BHHT

void vPortDisablelnterrupt( void ) e ZIE Ao laalil

void vPortEnterCritical( void ) HAIRFRX

void vPortExitCritical( void ) REIRFX

void vPortYield( void ) AT RSGEE(EFS#R), ERISCVAIEREH
B ECLINTRR RGP RTE X F 72l &
BE

void xPortSysTickHandler( void ) REBBERE, ELEZETERES(coret) Rl
I A

void tspend_handler ( void ) SRR IR R ERCCRSEIR), FELLERER A ST
MES iR

IMEQ07FDP¥ i,
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BAXBEREEZINT:




o ESMANBNHF:

components/freertos/FreeRTOS/Source/portable/GCC/riscv/e907fdp/port.c

s RFHE:

components/freertos/FreeRTOS/Source/portable/GCC/riscv/e907fdp/tspend/cpu_task_sw.S

o BIELREN:

components/freertos/FreeRTOS/Source/portable/GCC/riscv/e907fdp/tspend/portmacro.h
o WMKELE LM boards/board_riscv_dummy/include/FreeRTOSConfig.h

4.6.2. RTThread

RTThread HRIZFISMPINEE, 7ERBIERRA.STHAEEI, THEX TN TBIES:

o (ESHANAN

o {FHE/XHZ [T

o RLTRAEREN

o |PI#Z[B] TR EX(SMP)

EEMNBEROIFSE X!

rt_uint8_t *rt_hw_stack_init(void *tentry,
void *parameter, rt_uint8_t *stack_addr,
void *texit)

void rt_hw_interrupt_enable( void )

void rt_hw_interrupt_disable( void )

void rt_hw_context_switch(rt_ubase_t from,

rt_ubase_t to)

void rt_hw_context_switch_interrupt(void
*context, rt_ubase_t from, rt_ubase_t to,

struct rt_thread *to_thread)

volatile rt_ubase_t

rt_thread_switch_interrupt_flag = O

ISR, EaBAFEFRS, FR/ME
£/ matrixFFR(EFTE)F. AIRESHZ
i A

{EREE R kT

E_ZiESS Ll

Mfrom&Fet)Eto%FE, FTLIZEAT)%R

MfromzigtikElto%tE, BT ERRIFTIR
55

R BRI IR R B PR TIES IREVIR

AL
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rt_uint32_t rt_interrupt_from_thread,

rt_interrupt_to_thread,

IAC920V2: 1945,

TELAZ T LT XIMRET, RskiRTFfromAllto
57

5B
~fwork/git/develop/xuantiefcomponents/rtthread/ libepu/risev/c928vd stack. [ POS=58,1][BaX] 2
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«/work/git/develop/xuantielcomponents/rtthread/libcpu/riscv/c92dvi/interrupt_gcc.5|PO5=54,1])[2¢

BARBERBEZNT:

o {FstackframeE X : components/rtthread/libcpu/riscv/c920v2/stack.h

o [ESMWIA: components/rtthread/libcpu/riscv/c920v2/cpuport.c

o TENTER/HR{F/SHMEBRBSEIN (B chip A HSEI):
components/rtthread/libcpu/riscv/c920v2/interrupt_gcc.S

o |PI#ZB]HBT(FEFSMP)#EX3E: components/rtthread/libcpu/riscv/c920v2/clint.c

o MZ#IIRMH(BBTFSMP)E: components/rtthread/libcpu/riscv/c920v2/cpuport_smp.c

o WRFLELE LM boards/board_riscv_dummy/include/rtconfig.h

4.6.2.1. smp

HRIPRCO065, HMZXEC/RIxxtIZFFsmp., RTOS SDKAHFRME T P smpmBil(EAIA2
core), P HIFIMcu_rtthread_smpFllsoc_smp_demo, FAFRISZERZEEFH,

smpIARERYEREEEMI P EH XM T E |
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1 # SMP CONFIG

N

CONFIG_SMP: 1
CONFIG_NR_CPUS: 2

w

5. ¥ S FIN&{EHtips
51.  F2E8In

5.1.1. Linux FETEB A ZIPERHIREIFR W

o BRMIARTHINE LR yoctoolsiyiE T A(fRiEpipHpythonhik 24t python2/python3)
o HRMPIANERERBZRPEESHITIyoc initipL

5.1.2. ¥t T AN N

{FAminicomiy, B EMNEREAN, FEEIESerial port setup——>Hardware Flow Contor iR
No

5.1.3. CDS#m AT I He A2 Sk X HR1ER

HILX AR R E ZmingwIFE T wiEm QBKERRS], B/ rPGSDKEZRBEERIETZEY
REZT, ExZEUT:

ilding file: D:/supportfcsi-rtos/sdi-release /RTOS-S0K-COxx-RvEA-5MP F1ibs ) 1ibe fmal loc ., ¢
ilding file: D:/support/csi-rtos/sdk-release/RT0S-50K-Coox-RvGA-5MP /Libs/ libc /minilibc_port.c
ilding ¥ile: D:/support/csi-rtos/cdk-release /RT0S - S0K-C0xx-RyGL-5MP f1ibs/1ibc /print¥ . c
Lding file: 0:/support/csi-rtos/sdk-release/RT05-50K-C9xx-RV64-54P /csi_kernel/freertosvld.d.2/adapterfcsi_freertos.c
ilding file: D:/support/csi-rtos)sdk-release/RTOS-S0K-COox-RVE4-5MP fosi_kernel /freertosvl@. 4. 2 /FreeRT0S5/ Source fportable /MeaMang fheap_4.c
i1ding file: D:/support/csi-rtos/sdk-release/RT0S -SDK-C9ox-RVEA-5MP/csi_kernel/Freertosvl@.d. 2/FreeRTOS/ Source /portable /GCC /riscv/port. c
ilding file: D:/support/csi-rtos/sdk-release/RT0S-5S0K-COxx-AVEL-5MPfcsi kernel/freertosvl@. 4. 2/FresRT0S /Source /portable /GOC/riscv/portASM. 5
ilding file: D:/support/csi-rtos/sdk-release/RT0S-S0K-COxx-RVES-SMP/csi_kernel /freertosvl. 4. 1/FreeRT0S/ Source/croutine. ¢
faupport fesl-rtos/sdk-release /ATOS -SDK - C9xax - AVES-5MP fesd_kernel/freertosvi. 4. 2/FreeRT0S /Source/portable fGOC/ Fisew/portASM. S: 70:10: fatal error: freert
8 | sinclude “freertos risc v chip specific extensionms, h”

a

mpilation terminated.
oe: *=* [esd_kernel/freectosvld.d. 2/ FreeRT05/ Source/portable /600 friscv/portASM. o) Error 1
w: """ Waiting for unfinished jobs....

5.2. QEMU
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5.2.1. IBZ{TATERMA R E &

ETubuntu20.04551TgemutB X ap LI RIRIMBKMKIN BT, IB(EAU T o< L RQEMUMKHIAIE

sudo apt-get install -y numactl libcurl4 libiscsi7 libaiol libnfs13 librbd
1 libxkbcommon@ libfdtl libpixman-1-0 libepoxy® 1libpngl6-16 libjpeg-turbo8
libsnappylv5 1iblzo02-2 1libsd12-2.0-0 libvdeplug2 libgtk-3-0 libcacard® 1libb
rlapi@.7 libcapstone3 libspice-serverl libpmeml libdaxctl1l libslirp@ libsdl
2—-image-2.0-0 libvirglrendererl libusbredirhostl libfuse3-3 libcurl3-gnutls

5.2.2. gemuiTRUELR HIETT

FoRkctrl + alg, FATTfERiEERIX

5.2.3.

MT2—

BB

e FIRIN, BZRRINAIASZE (QEMU Emulator User Documentation) .

1 -help
2 J.L/-.r BHjJ1l:ll_ao
3  -version
4 BRRAER.
5 -machine
6 IEFEIMAFRIR, FMEA-machine help IRER—"2EMFAIRTIZE.
7  —cpu
8  IRFECPU EE (flgl-cpu ck803) , FIAHIA-cpu help FREXTEAICPU FIK,
9 -nographic
10  ZIEFAENEFRHEL, RUNEORKSEEQR BT,
11 —gdb tcp::port
12 IREEIEGDB m9imd, (flal-gdb tcp::23333, $%23333 {ENGDB AYZEIZIR[)
13 -S
14 FEBSHENERZECPU ,  (flal5-gdb B2, @IIGDB 1ZHI4kLEEHTT)
6. SEHH

MBAXEMNTRIBMNZHE HiILS https://www.xrvm.cn T &
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https://www.qemu.org/docs/master/user/main.html

6.1. 3XH#Y

6.1.1. (ZH¥R/NZRFRTOS SDKIRE_LFFFM)

TR FARSFES TR T E>CPULMEER>ZKERORT

6.2. TH

6.2.1. Z¥KELFT %

iR BATIES>TBE N>R ITE>%mFETE: TAC>GCC-90047%!

6.2.2. ZHQEMUEI 2

FORME . BRI TIR T E>TR RSN T REIIZE>E M ZEQEMU

6.2.3. Z#DebugServeriiit T

FORME . BARIF>SBIR T8> &R TR>ER T REHIZE>XuanTie Debug Server

6.2.4. CDS

BRI RARZESRIR T E>FRTESERFRFE: GithCDS

6.2.5. CDK

TR : BRARZESTIR TE>TF R TESSERFRFE: AlitiCDK

6.3. yoctoolslyamI#5E

https://www.xrvm.cn/document?temp=yoctools&slug=yocbook

https://www.xrvm.cn/community/post/detail?
spm=a2c¢l5.14300636.0.0.2e5fuleiuleiJX&id=3885147649007554560

https://www.xrvm.cn/community/post/detail?
spm=a2cl5.14300636.0.0.2e5fuleiuleiJX&id=3885147854243241984
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https://www.xrvm.cn/document?temp=yoctools&slug=yocbook
https://www.xrvm.cn/community/post/detail?spm=a2cl5.14300636.0.0.2e5fuleiuleiJX&id=3885147649007554560
https://www.xrvm.cn/community/post/detail?spm=a2cl5.14300636.0.0.2e5fuleiuleiJX&id=3885147649007554560
https://www.xrvm.cn/community/post/detail?spm=a2cl5.14300636.0.0.2e5fuleiuleiJX&id=3885147854243241984
https://www.xrvm.cn/community/post/detail?spm=a2cl5.14300636.0.0.2e5fuleiuleiJX&id=3885147854243241984

6.4. ESAM

https://gitee.com/yocop
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https://gitee.com/yocop

