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A\ e

E#EF OpenWRT ## rootfs, FENZEHRREENHRFEERSKE, MEEETZ Lnux RETHERRHEERSE
CONFIG_PACKAGE_amp-firmware,

4.4 E4EER

MZEMEFHEZFT 2 M

MENEFEAEELSMMRE RTOS EMFHSEITEHEREN S, ARBHESAEEFINZEL, TEE "Linux HEMETHE
RTOS" E75,

4.4.2 i={7AIEH

SEATRI BRI —ARTE Linux RARIRIE, 6/ adb push SOIGHEY HETISETHERR, HRIBRENZE AT T RARIE:

o ENEEIMHREFEXMERERE, BEENHEEY/lib/firmware BREEIRIARINATAEIAT

o ENZEMHREFESXE, WaEd dd w<EH, fAIEHRSE— RV ZEHMNG<S: dd if=amp_rv0.fex of=/dev/by-name/riscv0
bs=1024, X3F UBI HEFE, FEYHEA dd S8, REER ubi TEGSEFMZRARER, WTEFEHN RV MRS E&:
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g SREBR: B

wux:/#1s /dev/by-name/riscve -ahl
Irwxrwxrwx 1 root root 11 Jan 1 11:06 /dev/by-name/riscv@ -> /dev/ubi@_7
root@Tinalinux:/# ubiupdatevol /dev/ubi@_7 /mnt/UDISK/amp_rve.fex

Q 15

B NZAEHANZEHZRRFED KBRS HRRE, ERNZEATHHIED “load fw from filesystem, filename: amp_rv0.bin" 251
B, WRBPNZEHZRFEXHRFEN, SURREFESXE,
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AL LA

BRI T AZEFIMZANRAIMES, NEAIEHERRIEMZITRIETARE, MMAREIHRMLNIIERRZ Linux remoteproc fE2R¥19A1L
remoteproc BYIR(F, SEREIIRIEA ATLAFIMNZIBSS.

Bl SDK B3z Ui Mz Eahfnflatt o=t

1. MIZIE bootloader FNER/S5A, 7E Linux PR ERATIAML
2. MIZFE bootloader YEYS5D, 7E Linux RFARNER#IIAIL
3. MIZTE Linux NI ERBEFAIAML

—RREEEASS 1 U5z 3 Mozl, a1 SDK BUAERS 1 ML,

5.1 bootloader Bz

245 SDKBUREDM ettt AT RN 27
ST T BRSO ANIATE bootO MBI (335 FAEE boot0 EEEE Linux MiZ, FEE uboot MER).

uboot M EREHMMZEEFTEEE u-boot Fahind. MXEHD XEELAKRMZ RTOS i OpenAMP 1EZREFF1Z Linux in#liatb iz, mE
boot0 EREEIMZAT—RES M boot package EXRENVMZE, BFAXIRMAI boot0 BIASERIMZ, BUFEMETFSE boot0 HHXAIED
B,

5.1.1 BEER

5.1.1.1 =F# u-boot i menuconfig Bt&
SRF3 u-boot BEIMZAIFIE, Fiz Linux TRE T u-boot FEERIIM A ERIZHEHMNZNGS, SDK FESIAETS, HETBXATELEHT

N,

) dpl o R SHEREAEE N Eiake menuconfig

=2048

CONFIG_CMD_SUNXI_BOOTRV=y
CONFIG_BOOT_RISCV=y

5.1.1.2  NZEHRIS KERHMMZERNGS

LA MR536 F&Hf, #4T cconfigs BANAREEESR, EXIZBEFHHIFENE openwrt/sys_partition.fex #1 openwrt/env-5.15.cfg, #B%
|BSEETIRERE openwrt BR, BMEHIAL kernel FIRRAE R TAIXIRISZA, FIa0: MR527 XIRIE linux-5.15/sys_partition.fex 1 linux-
5.15/env-5.15.cfg,

1. sys_partition.fex FIRIIMAZEHNISXES, ABNT:

[partition]
name = riscve
downloadfile = "amp_rve.fex"
user_type = 0x8000

D s

Hrh size LA 512 343%, AIHRIESCRRAOMZENASA/NEEE, SRR ubi MHFRSGRT, riscv0 5 XFELL 496 X35,

2. env-5.15.cfg SUEFFRINBEEINZEISSFHHER bootemd iEZE, NBWT:

boot_riscv=bootrv 46000000 200000 © riscv@ riscve-r
bootcmd=run boot_riscv sunxi_pre_cmd boot_normal
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u-boot 1 bootrv G SHISEDBINEH S INE AL, NFEAFERER/N. W& ID. MZEHDKE, NMZEMEDD XS, Hpnz
AEXEANEEATFTIZERN.

3. 3+F MR153/MR536 EERTRE env BFE, REEE env-xx.cfg HFER RV REITINEMBIFIMEAFXIHAN, boot_riscv,
bootcmd EFNERENIEWFE uboot B bsp/configs IFRAIFEEHI CONFIG_ SUNXI BOOT ENV STRING EEE, ITFE MR153 %42 env
=

~/workspace/tina_mr153/brandy/brandy-2.0/u-boot-2023/bsp/configs$ grep -rnwHI CONFIG_SUNXI_BOOT_ENV_STRING ./

./sun8iw22p1_mr153_nor_defconfig:117:CONFIG_SUNXI_BOOT_ENV_STRING="preboot=sunxi_get_kern_env;sunxi_preboot\n bootcmd=run
boot_riscv sunxi_pre_cmd boot_normal\n sunxi_pre_cmd=${sunxicmd};sunxi_update\n sunxicmd=run setargs_nand\n boot_normal=
sunxi_flash read 0x40007800 ${boot_partition};bootm 0x40007800 ${sunxi_ramd_addr} ${sunxi_fdt_addr}\n boot_riscv=bootrv ${
rv_fw_load_addr} ${rv_fw_load_size} @ ${riscv_partition} ${riscv-r_partition}\n boot_recovery=\n boot_fastboot=fastboot\n
altbootcmd=sunxi_switch_system\n"

ina_mr153/device/config/chips/mri53/configs/evbl$grep-rnEHI "rv_fw_load_size=|rv_fw_load_addr=|riscv_partition=|
riscv-r_partition=" ./
./openwrt/env-5.15.cfg:20:riscv_partition=riscve
./openwrt/env-5.15.cfg:21:riscv-r_partition=riscve-r
./openwrt/env-5.15.cfg:22:rv_fw_load_addr=0x44000000
./openwrt/env-5.15.cfg:23:rv_fw_load_size=0x300000

5.1.1.3 J# RTOS FiREEE

MIZTE u-boot IERFHNET, RTOS i OpenAMP 1E2EhERSZERFEERF Linux iAW ZEZ BERE3ITAY, Bl RTOS ST
FEFRECE CONFIG_SLAVE EARLY BOOT,

A\ e

M RTOS i OpenAMP HEZRENA R BTELIZPIAMKE, EAB AR ERSSEAFIER T OpenAMP 1EZRIIAHRENETT (FHE
e, (EERRK), BPREABNEEIEX—N.

5.1.2 u-boot FEIMZIRR
u-boot FEEIMIZES, SFTENMIFAZEIHREEE:

5-1: uboot 551 RV A logs

update dts
Hit any key to stop autoboot: 0

F I

riscv version:
UTS - Thu, 13 Apr 2023 13:57:17 +0800
Compole Time - 13:57:17

Efl boot0 IEREHIMNZEIASEEHTITEN, RetRIENZEBEORZETE u-boot ZAIEL kernel iIZ{TZRIBFTEIF M boot0 EEBBIMZ.

5.2 Linux B 1#REMAZ

Linux EEHAFIIRUMZERERI D80T 2 FAS:

o BEIAIMAMNZ, —RRFITF bootloader M ERKRBEIMNZAIZS
o WAtk MIZ, —HRFBTF bootloader EREEIMZIITE
WS © BRBEERBIRNBIRAE. RE—IINF 10
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5.2.1 remoteproc K%
Linux remoteproc #E28E BEHIE remoteproc B 7 MuRZS, SBI8U0TF:

o offline: XHVRZS

e suspended: {RERIRZS

e running: ETRE

o crashed: crash iR%, tBED remoteproc AT BERE, EERKE

o deleted: MBRIRT, —MRASHIUXFMER

o attached: attached iK%, ZRBA remoteproc BEEEERERIMEREFI, B Linux BRI remoteproc
o detached: detached K%, BB remoteproc BEEERRIMEREE, tbil bootloader FER

| offline, running. attached A% detached iX 4 fiik7z, HFE#I SDK BRIATE bootloader YERBEIMIZ, 7E Linux RIZM
EWliattMNiZ, EETZ Linux EFi5e2BhE, MZRPIREA attached,

5.2.2 remoteproc £ AHERBIEXGS

remoteproc £ EHIEE—MRSAE 2 Me$, HBIAT start # stop remoteproc, BN :

e start remoteproc: echo start > /sys/class/remoteproc/remoteprocx/state

e stop remoteproc: echo stop > /sys/class/remoteproc/remoteprocx/state

EIRESERY x = remoteproc (Y ID, 7E Linux R4t remoteproc {E3STEIAME—, fIRIE "EW SR EPERIIIMZ ID BX5,
BAIEENENRGHFEEES MR EE9RMZ, It remoteproc ID tBARES,

FETERIZT start remoteproc Bf, £1R#E remoteproc HEKEFHPRSHITAREINEIE, & remoteproc &bF offline A7, MSHITMIZ
[BEFIMNZAIIAIRIE, TFeRk/E remoteproc &-F running JKZ, #& remoteproc &bF detached K7 (FEBAMIZETE bootloader NES
MiZdla 1 bigdEh etV IRZR RS NZSL T

BIMEZE remoteproc IREAHITHS cat /sys/class/remoteproc/remoteprocx/state, XA[iEIT @< cat /sys/class/remoteproc/
remoteprocx/name BEEIIRIAY remoteproc £ dts FIIH MR, RIETRBKRFIERHMZ,

5.2.3 bootloader MiEREBaIMIZ

IHMIERT Linux REEVIRICMNZEIRT, TEPRZMNERVIIAHNZRFEEIIRAY remoteproc TGN auto-boot EME, RIFEMERAIGAMLM
M RZEE start remoteproc BIF],

5.2.4 bootloader FYERFKBIIMIZ
LA ER PR MIZEHSREEXERAE, ENENMEEsHIREMNZ, REHT start remoteproc STMAIAESEIA.,

A

LEEAMER T RGN auto-boot BIHEHAIERZMBREXEHFDIRCML, EET remoteproc HERRIIIALELIRR, RIS HRGIETIALE
BER, MUSHIESNANRIER, —RASEWMER MERZEEFDGETAZ.
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£ remoteproc HEZEHAY remoteproc_debugfs.c #1 remoteproc_sysfs.c 3 5IEIFE T debugfs #1 sysfs .

6.1 sysfs Tm=
£ remoteproc {EZRHE AR T coredump, recovery, firmware, state, name T5im1, HEZNT:

/sys/class/remoteproc/remoteproco/state
/sys/class/remoteproc/remoteproc@/name
/sys/class/remoteproc/remoteproco/firmware
/sys/class/remoteproc/remoteproc@/recovery
/sys/class/remoteproc/remoteproc@/coredump

HIERDBIAN:

o state: BHMAARRNGSRITHITZGIREIINE;
e name: TRNTFEANIRESAIBTR;

o firmware: BEBMNFKENEHER, EENTEHERE, FTEHBRBOEMREEER Linux WhY/lib/firmware BRT, ZALL start
BB EE;

o recovery: recovery FIRNEALLE enabled, disabled 8 recovery =&2—, BFEHIRENFINITA.
o enabled FRNTIEAMERREERIRIT T LABSKE
o disabled NIRRT B RETERIF AR,
o recovery RNRITIEAERMT RIS, WINREEMATIENRE, MARFIENSHRERERS (BR/ER) .
o coredump: coredump FIRZTLAZ inline, disabled & default =&2z—, BTG OEENEIRTA.
o inline X7~ coredump FWEHRIZIEIRNETX, EITFEMINEREHRR AP =IAEE;
o disabled FRNXEEIARTROEEAENE]. IREGEREHAEMEINER THREHH T,
2 remoteproc gAY, BMOEHEEREHEI— ERINE R HREELHAFTEL

6.2 debugfs T2

£ remoteproc HEZRFEAFIEMT name. recovery, crash, resource table, carveout memories, coredump, aw trace log.
aw_trace_event 551, HERUMT:

/sys/kernel/debug/remoteproc/remoteproc@/name
/sys/kernel/debug/remoteproc/remoteprocd/recovery
/sys/kernel/debug/remoteproc/remoteprocd/crash
/sys/kernel/debug/remoteproc/remoteproc@/resource_table
/sys/kernel/debug/remoteproc/remoteproc@/carveout_memories
/sys/kernel/debug/remoteproc/remoteprocd/coredump
/sys/kernel/debug/remoteproc/remoteprocd/aw_trace_log
/sys/kernel/debug/remoteproc/remoteproc@/aw_trace_event

HIERHBIN:

o name: ERITIELIEZRAIEIR;

e recovery: recovery FINEFILLZ enabled, disabled & recovery =&2Z—, BAFEHIRENHINT.

o enabled FRNITIEMEERIG AT LABMIKE

o disabled FRITIEAMREEE B RATE R IIRIRE;

o recovery RnIIRITFEAMEREANFERRIRTS, ITHEESAAZIANIRE, MARFHNERFRERERS (BR/ER) .
o crash: EREFHEIRINEXER;

o resource_table: iIBRTMZINEREE (BEX) ;

e carveout memories: ICRMZHIRESEER,

o coredump: coredump FIRFTLAR inline, disabled 8 default =&2z—, BFEHIBOEBIEIRTA.

o inline 7R coredump AEESHEIFIMNE DX, RETEVREEISUEH AR
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X RIARZ OB, RSB EARBE A EAYER R LT,
o enabled &R remoteproc FEiEAY, BMZUEEEHEEHEI— NIRRT X FRELRF A,
e aw_trace log: EENZAFIETEIEFHEE.

e aw_trace event: BEEMIZHY trace event
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¥Hcoredump

UMNETITRRTRERESE (AFEER. R, IBEEHE) 531 crash B, 4% Linux RESIEMNZEARINREFEXKISHEEREFEE—N
B, XANIFERRIE coredump, F4ERYSIRNSS coredump 3214 (ELF #8=), coredump —RRIZEAZIOEESE,

7.1 coredump BY(ERLEE
1. BHAZRE, B TENEERENY

CONFIG_COREDUMP=y
CONFIG_WANT_DEV_COREDUMP=y
CONFIG_ALLOW_DEV_COREDUMP=y
CONFIG_DEV_COREDUMP=y

2. {HEBEMIZ coredump

FiE—: KABH, EXIKEWT remoteproc IIRATT AR, I coredump [EiE:

coredump;
LA MR536 &7, &80T :

#tina/bsp$ git diff configs/linux-5.15-origin/sun55iw6pl.dtsi
diff --git a/configs/linux-5.15-origin/sun55iw6pl.dtsi b/configs/linux-5.15-origin/sun55iw6pl.dtsi
index 835331c9f..3ed5402fa 100644
--- a/configs/linux-5.15-origin/sun55iw6pl.dtsi
+++ b/configs/linux-5.15-origin/sun55iw6pl.dtsi
e907_rproc: e907_rproc@1a00000 {
+ coredump;
reg = <0Ox0 0x1a00000 Ox0 0x1000>,
<Ox0 0x01202000 Ox0 0x400>;
compatible="allwinner,e907-rproc";

3EZ: IGRER (FEEBEX)

echo enabled > /sys/class/remoteproc/remoteproc@/coredump

3. fRiE linux W%, FTEEE, RREH.
4. FEMNZHIT panic @<, 74 crash,

LA MR536 SE&9fl, FEMZIAIT panic ap<ERIBILEANT :

cpu@>panic

EXC_BREAKPOINT

gprs:
X0:0x00000000 ra:0x7000e3c6  sp:0x7008a4l0  gp:0x70045130
tp:0x00000000  t@:0xab5a5a5a5  t1:0x00000002  t2:0xa5a5a5a5
50:0x sl:0x 1 20:0x00000001 al:0x7008a420
a2:0x a3:0x a4 :0x00000000 a5:0x7000de2c
a6:0x00000000 a7:0x7008a424 S2:0x7008a420 53:0x7002ed90
s5:0x70050d50  s5:0x7008a6f0@  s6:0xa5a5a5a5  s7:0xa5a5a5a5
s8:0xa5a5a5a5 s9:0xa5a5a5a5 sl10:0xa5a5a5a5 sll:0xa5a5a5a5

t3:0x00000022 t4:0x 3b t5:0x 20 t6:0x 9
other:
mepc :0x7000de2c

mcause :0x38000003
mtval :0x00000000
mstatus :0x00003880
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backtrace : 0X7000DE2C #IELAISSANMIL , WZEFIPUTIXFIESTISBlcrash , BIIX /ML , ATLAEMEILESXIRIREAIB—IT
backtrace : invalid 1r(00000000)

backtrace : ©X7000E3C4

backtrace : ©X7000D9E8

backtrace : ©X7000DD8C

backtrace : ©X70025DF4

&g
5. FEEZ Linux REBRTLIBEEMNZERR coredump X4, coredump SUEBRZA:  /sys/class/remoteproc/remoteproc0/devcoredump/data

A
coredump, AR~E4pE coredump {8, coredump ERBTEMZ crash iS4 4R,

o EENGEREEENT/sys/class/remoteproc/remoteproc0/devcoredump/data BENEEEE, BUHFFEH) coredump A&{R7F, FRIEIH
89 coredump FIARBEIHALER (—HRE 5 DHEEMERE)

6. 15 coredump MHFMFEZ Linux R INHE

LA MR536 795, {3 adb pull $iBY coredump 3244 :

C:\Users\xxx\Desktop\temp>adb pull /sys/class/remoteproc/remoteproc@/devcoredump/data coredump.data
/sys/class/remoteproc/remoteproc@/devcoredump/data: 1 file pulled. 3.8 MB/s (2117812 bytes in 0.534s)

7. ¥ coredump 314 E{EZIZE Tina SDK AIBRSS8869 rtos BR

~/workspace/{SDK_ROOT}/rtos$ 1s -ahl coredump.data
-rwxr--r-- 1 user user 3.1M 48 9 10:17 coredump.data

7.2 gdb EEIE. £2RES

FRFE LU MRIFRIRETAERRRY coredump.data #2001 SDK /1, RAFHUTRSEHEIRINEREAT rtos elf FIAEMPRT section HIEEIRA
coredump.data FHERIAY section #iE, EFHEM—MHERRNAFEERTERNERM elf B, HFTH<SE2BHA gdb &Kin, AR
ALIE gdb RinhEELFEE. FRHIPKSER. IESF, BIMJMEUT:

1. {EFIRA, MY coredump #iE#ENE] SDK HiAJ rtos FIERT:

~/workspace/{SDK_ROOT}/rtos$ 1s

board coredump.data envsetup.sh lichee text tools
~/workspace/{SDK_ROOT}/rtos$ 1s -ahl coredump.data
-rwxr--r-- 1 user user 3.1M 48 9 10:17 coredump.data

MchiAT env IBRBLARHT

~/workspace/{SDK_ROOT}/rtos$ source envsetup.sh
~/workspace/{SDK_ROOT}/rtos$ lunch_rtos

3. £ rtos BRTHITHS, BEEREEEEM rtos elf [RISEFFRY section #iEE S coredump.data H#ERNAY section #UE, HEFERK
— AR ANESIERE S AR SR olf B, RUTHSMING, €8N gdb Kig,

~/workspace/{SDK_ROOT}/rtos$ rv_coredump_debug coredump.data

LAMR153 796, HUTEIROKRERENT:
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ina_mr153/rtos$ rv_coredump_debug coredump.data
/home/user/workspace/tina_mr153/rtos
~/workspace/tina_mr153/rtos/tools/tool/rv_coredump_debug ~/workspace/tina_mr153/rtos

warning: Couldn't find general-purpose registers in core file.

warning: Couldn't find general-purpose registers in core file.
#0 <unavailable> in ?? ()
rv elf file path = /home/user/workspace/tina_mr153/rtos/lichee/rtos/build/mr153_e907_evbl/img/rt_system.elf
rv mem file path = coredump.data.mem
rv mem file addr = 421c5000
rv out file path = /home/user/workspace/tina_mr153/rtos/lichee/rtos/build/mr153_e907_evbl/img/rt_system_fix.elf
elf file size: 2181564
mem file size: 3145728
replace memory
update .text
update .data
update .version_table
ce_table
update .digest
update .FSymTab
update .amp_user_rsc later
update .bss later
add memory
idx: @
idx:
idx:
idx:
idx:
idx:
idx:

AU RV, B - VU S

idx:
update .amp_user_rsc

idx: 8
update .bss
idx: 9
idx: b
idx: c
idx: d
idx: e
idx: f
idx: 10
idx: 11
idx: 12
idx: 13
idx: 14
idx: 15
done

add mem to elf success

GNU gdb (Ubuntu 9.2-8ubuntul~20.04.2) 9.2

Copyright (C) 2020 Free Software Foundation, Inc.

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

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

ANTY, totheextent permittedby law.

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

This GDB was configured as "x86_64-linux-gnu".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:

<http://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 /home/user/workspace/tina_mrl53/rtos/lichee/rtos/build/mr153_e907_evbl/img/rt_system_fix.elf...

warning: Loadable section ".bss" outside of ELF segments
(gdb)
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1. @SHITEEFRI#0 <unavailable> in ?? () LAREIFTT warning $JENRJLAZZEE

2. MEMITDARINE, B—INMBREERTERENETHEFEURAKGEEN of EH4 XMINBRIGTHRINISH
El add mem to elf success, $5_BERET, AN gdb &, BEA gdb &Right, #27RAY warning:Loadablesection”.bss"outside

ofELFsegments AILAZRRE, gdb LimtEAINE, SFTEMER (9db), SEMAPERAGS. gdb MRTEEEHN, AFHEERE gdb iR
EIRTOEH SRS SRNEDSRE T gdb LIRESIHRL gdb IEREIZITRERAKEETE.

AN gdb B, BUANNET £EBEENXAI GDB s SMIA M, RIFAFE gdb Kindh(Ef stat (s SEEERERR. H. LIRESKRE:

(gdb) stat

scheduler stat:
uxTaskNumber: 17
uxCurrentNumberOfTasks: 9
uxTopReadyPriority: 40001

iPending: @

xSchedulerRunning: 1
xPendedTicks: @
XTickCount: 342569

heap stat:
total: 2837976 ( 2771 KB)
free: 2707712 ( 2644 KB)
free(mini): 2632688 ( 2570 KB)
status tcb id prio nest runtimec stack-free-base-cur name
running ©x4222bc10 9 18 1 8 3542 42227c00 4222b358 CLI
ready 0x4221aedo 4 2] 7] 342219 978 42219ecO 4221ae08 IDLE
delay2 ©0x42219530 12 6 0 © 4006 422342e0 42238178 ctrldev
delay2 ©0x42218200 2 31 @ 13 206 42212b80 42212eb8 amp_hw_wdog_feed
delay2 ©0x4221d080 5 31 0 1 1988 4221b070 4221cf80 Tmr Svc
delay2 ©0x42218060 1 15 0 2 4434 42213050 42217598 uart
suspend 0x4221f750 7 17 2] 2] 926 4221e740 4221f5b8 pm_client
1004221e2a8 pm ssisprenidx4221e4106 16 0
suspend 0x42234080 11 31 (2] 0 8118 4222c070 4223348 cpu-vring-ipi
end
BFAELTEEBEE

(gdb) print rtos_version_msg
$1 = "UTS - Tue, 08 Apr 2025 09:29:21 +0800\nCompile Time - ©9:29:21"

(gdb) print g_is_irq_core_init
$2 =1

(gdb) print uart_msg
= {{base = 39845888, irgn = 1800, clk_id = 117, rst_id = 27, uart_tx = 41, uart_rx = 42, func = 2, drqdst_tx = -1, drgsrc_rx =
-1, no_suspend = false, used_dma = false, rsc = 0x0}, {base = 39849984, irgn = 1900, clk_id = 118,
rst_id = 28, uart_tx = 160, uart_rx = 161, func = 4, drqdst_tx = -1, drgsrc_rx = -1, no_suspend = false, used_dma = false,
rsc = 0x0}, {base = 39854080, irgn = 2000, clk_id = 119, rst_id = 29, uart_tx = 32, uart_rx = 33,
qdst_tx=-1,drgqsrc_rx=-1, no_suspend=false, used_dma=false, rsc=0x0}, {base=39858176, irqn=2100,
clk_id = 120, rst_id = 30, uart_tx = 110, uart_rx = 111, func = 6, drqdst_tx = -1, drgsrc_rx = -1,
no_suspend = false, used_dma = false, rsc = 0x0}, {base = 39862272, irgn = 2200, clk_id = 121, rst_id = 31, uart_tx = 102,
uart_rx = 103, func = 6, drqdst_tx = -1, drgsrc_rx = -1, no_suspend = false, used_dma = false,
rsc = 0x0}, {base = 39866368, irqn = 2300, clk_id = 122, rst_id = 32, uart_tx = 288, uart_rx = 289, func = 7, drqdst_tx = -1,
drgsrc_rx = -1, no_suspend = false, used_dma = false, rsc = 0x0}, {base = 39870464, irqn = 2400,
clk_id = 123, rst_id = 33, uart_tx = 100, uart_rx = 101, func = 7, drqdst_tx = -1, drgsrc_rx = -1, no_suspend = false,
used_dma = false, rsc = 0x0}, {base = 39874560, irqn = 2500, clk_id = 124, rst_id = 34, uart_tx = 45,
uart_rx = 46, func = 3, drqdst_tx = -1, drgsrc_rx = -1, no_suspend = false, used_dma = false, rsc = @xa@dead55}, {base
39878656, irgn = 16400, clk_id = 125, rst_id = 35, uart_tx = 106, uart_rx = 107, func = 7, drqdst_tx = -1,
drgsrc_rx = -1, no_suspend = false, used_dma = false, rsc = 0x0}, {base = 39882752, irqn = 16500, clk_id = 126, rst_id = 36,
uart_tx = 96, uart_rx = 97, func = 7, drqdst_tx = -1, drgsrc_rx = -1, no_suspend = false,
used_dma = false, rsc = 0x0}, {base = 0, irgn = 0, clk_id = @, rst_id = @, uart_tx = @, uart_rx = 0, func = 0, drqdst_tx = 0,
drgsrc_rx = @, no_suspend = false, used_dma = false, rsc = 0x0}, {base = 0, irgn = 0, clk_id =

rst_id = @, uart_tx = 0, uart_rx = @, func = 0, drqdst_tx = @, drgsrc_rx = 0, no_suspend = false, used_dma = false, rsc = 0x0@
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-0, irqn=0, clk_id=0, rst_id=0, uart_tx=0, uart_rx=0, func=0, drqdst_tx=90,

drgsrc_rx = @, no_suspend = false, used_dma = false, rsc = @x0}, {base = @, irgn = @, clk_id = @, rst_id = @, uart_tx = o,
uart_rx = @, func = @, drqdst_tx = @, drgsrc_rx = @, no_suspend = false, used_dma = false, rsc = @x0}, {

base = @, irgn = @, clk_id = @, rst_id = @, uart_tx = @, uart_rx = @, func = 0, drqdst_tx = @, drgsrc_rx = 0, no_suspend =
false, used_dma = false, rsc = 0x0}, {base = 0, irgn = 0, clk_id = @, rst_id = 0, uart_tx = 0,

uart_rx = @, func = 0, drqdst_tx = @, drgsrc_rx = @, no_suspend = false, used_dma = false, rsc = 0x0}, {base = 0, irgn = 0,
clk_id = @, rst_id = @, uart_tx = @, uart_rx = @, func = 0, drqdst_tx = @, drqsrc_rx = 0,

no_suspend = false, used_dma = false, rsc = 0x0}}

BFRILEERRE:
(gdb) x/4x 0x421d1532 #MATFHEIE 0x421d1532 Fif , BE 4 MHEET , SMNETU A HEEXETR
0x421d1532 <cmd_panic>: 0x45019002 0x72f98082 0x110102c1 0x6709ce06
AT

0x421d1532 : XEEEHEIRNFIELE,
XIS RIEIFFS R cmd_panic , TEXMBE |, F2RFIEEHAT cmd_panic BRE],

o

3798082 0xce0611010x0814911a : IXLLE Mt 0x421d1532 FHHARITUAN 475 ( 3242 ) (B , LA+ SH#IR .

7.3 gdb &% trace event

EXUFAFECETTT rtos B trace event 188 (BASER "MZIRIRS(HRE" &) , WZEIRET, MREFSHAY coredump data B&HIC
57 trace event HEN2BHE, BPERALEEENH gdb §< event dump AJLUE trace event HENILBEETH event log S, B
N (IS

(gdb) event_dump
$1 = {magic = 4092878443, stat = 4223233, pid = 4, name = Ox421f4fac "unlock:7:mutex:", time = 5142563967105, args = 0x42211b38 <
g_events_buffer+24>}

[42211b20 +1c Tmr Svc-4 [@] .0 5142.563967105 tracing_mark_write: E|4|mutex|unlock:7:mutex:{@x42254690}]

[42211b3c +20 Tmr Svc-4 [0] .0 5142.563972271 tracing_mark_write: B|4|mutex|lock:7:mutex:4:ticks:{@
X42254690}{-1}]

[42211b5c +1c Tmr Svc-4 [@] .0 5142.563985146 tracing mark_write: E|4|mutex|unlock:7:mutex:{@x42254690}]

IrSvc-4[0] .05143.554379427 tracing_mark_write: B|4|mutex|lock:7:mutex:4:ticks:{@
X42254690}{-1}]

[42211b98 +1c Tmr Svc-4 [@] .0 5143.554386468 tracing_mark_write: E|4|mutex|unlock:7:mutex:{@x42254690}]
[42211bb4 +20 Tmr Svc-4 [@] .0 5143.554391385 tracing_mark_write: B|4|mutex|lock:7:mutex:4:ticks:{@
x42254690}{-1}]
[42211bd4 +1c Tmr Svc-4 [@] .0 5143.554403677 tracing_mark_write: E|4|mutex|unlock:7:mutex:{@x42254690}]
[42211bfo +20 Tmr Svc-4 [@] .0 5144.544798207 tracing_mark_write: B|4|mutex|lock:7:mutex:4:ticks:{@
x42254690}{-1}]
BB ..

7.4 MZSTIRSTHY coredump EiEALE

— e iy

MIZFE uevent-monitor-for-rproc_wdt #FETRIFIBERER, 253 uevent-monitor-for-rproc_wdt FBFIEAZENEITRIFEREI]
ERISY, REEI SN, FAPMIGERT coreudmp X4, REEER., ATERXMER, FAFRESHMZ coredump #iEa1, BE
EEMZIRE, LIIRENERRY coredump #iiE, BEAMT:

lass/remoteproc/remoteprocX/state {4 , IRIEIRZHITLLIE -
b= attached --> XMRERREFENMNLESZITRE | THLIFEEdevcoredump/data
f— running --> HBBMWXEREIT—IR recovery , FBFMARE devcoredump/data SHRTFE
| = FE --> HArecoveryStEREFNEMAIE R coredumpEiiE , NARTF
| — FEFE --> HBALtATcoredump AR B RIS HHBRTEIE T
b= crashed --> XA Rrecoverykll , BEMKKIREE s topMZEML. recoveryldFEPINRstop N , TEREEstart AZBT , WZHIIRZS
#RiZIoffline, FAFRIGE devcoredump/data EEFFE
| = BE --> XEPOEREATR . BAMERSEET R of flineZfg , A4 Tcoredump , FFLALAIEEIRNIE E—R MZERRAVFRBENRE , FFRL
ERMEBRILENENE , IBEST : [ devcoredump/data ENERHRE (30 "1") |, MARPIZBERR , AEBFa) trigger PRI coredump
| - R1FE --> F&) trigger coredump --> Z4F data --> {F1F
L— offline --> stop\EREIH{Estart N , FBFRIMGEE devcoredump/data BEFE
= FE --> WAEMEIcoredunpiR | RiRE
L— RfFE --> Fih trigger coredump --> ZfF data --> {FF
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¢

Fxf) trigger coredump BIFG: BIYE “trigger” El/sys/class/remoteproc/remoteprocX/device/rproc_ dump 34, fitkRiZiER
rproc->ops->coredump() , ERLFHY devcoredump Fi3E.

BNFE R &%E £ERMHAY uevent-monitor-for-rproc_wdt #2F (B&12: openwrt/package/allwinner/testtools/testapk/openamp_ro
bustness_test/src/uevent-monitor ) , WNIHAY SDK B ARFEEN EBR, BHIIMN fae FKEL,
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% AMP i=§l5

=50 SOK FMZRSERIE DA 2 1, — M BEZSEOEANSBOERE, %’)’I‘—’\%Z‘ Linux imiE@d amp_shell s #HABI AMP izlE, AMP
EHEEERME Lnuxd nif U TAVZEHENGSHEEH CIMEER, —RAESSIMIERS MR OIER TMER. T DT&%J‘*B?T
#Lﬁﬁ‘ﬁ@%ﬂﬁ%ﬁ‘ﬁ@?ﬁth%%9I‘J‘@ﬂﬁéi}\&%%ﬁﬁﬂ&qﬂﬂEIJE’J—‘“’Elu AMP EHIGEELS BT,

8.1 BeEER

Tz Linux SNSEEEANZELS CONFIG AW _RPMSG_CTRL, #{4EEE CONFIG_PACKAGE amp shell,

M#Z RTOS IMERER AN TEE:

e CONFIG RPMSG_CLIENT
e CONFIG_MULTI_CONSOLE

T MULTI_CONSOLE
o CONFIG_UART MULTI CONSOLE_AS_MAIN
e CONFIG_RPMSG_MULTI_CONSOLE
e CONFIG RPMSG_CONSOLE_CACHE

8.2 {ERxHI

LA MR527 795, 7E Linux &imizfT amp_shell -d /dev/rpmsg_ctrl-e906_rproc@7130000 ATLA#EAN RV #% AMP =&

8-1: amp EHIAIR

030] virtio_rpmsg_bus virtie®: creating channel sunxi,rpmsg_client addr 0x402

ommand not recognised. Enter 'help' to view a list of available commands.

State Priority Stack

State Pri Idx stkc stLBot
rpmsgl-console X 15 : ) :
IDLE ! 2]
Tmr Svc 31
ctridev 6
vring-ipi 16
CLY 18

msh =

(%]

UX4UUlEfiU

LA =] 00 W R =

0x40011c90 8x4000e2d0

amp_shell <SS Eu58E:

o -d devname: IEEESHMEIRIRESEIER:, AIFEA Is /dev/rpmsg_ctrl* EERTBANEE .

D s

BIEAHS amp_exit 1B AMP =6#14
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% EEIREY

BT AMP ZHE R TROAEESSRHER, RS IHNZEOER M ERERRMNZ RS TR TENR A SNIEE A

AMP trace log Iigg,

AMP trace log HISCIA RS :

o SHRZ2M DDR SDRAM h3FRE (carve out) H—FR=ERIEMZANEITAE, (IBER. #UERR. BSS RR. HEMEMEXRRAEFZH,

o MIZTE BSS BREN—1N2BRIEE amp_log buffer, J§ixX4 trace buffer § address #1 len, &@id resource table {&i%45E1%
o WZHY printf FTENEEREOKFELEHEESN amp_log_buffer
o FHZfEMT resource table 3X1§ trace buffer 9 address 1 len, ZAFEMERIAIPSTFH, EEEN trace log

9.1 BeEER

EEEFANIZEE CONFIG AW RPROC_ENHANCED TRACE

M RTOS SIEEEEAEE CONFIG_AMP_TRACE_SUPPORT,

0

RTOS HiETHIEISEE CONFIG AMP TRACE BUF SIZE 3R{&3 trace buffer RIA/N, It buffer MMAIRESRB RTOS K
BR—1"2B8E TNXHE rtos/lichee/rtos-components/thirdparty/openamp/trace log/openamp log.c XH#E, R EE

CONFIG_AMP_TRACE_BUF_SIZE FY{EIRTE T It 2 /BEE S RRINEARN.

9.2 {ERxHI

£ Linux RFEEHIETHITEHS cat /sys/kernel/debug/remoteproc/remoteprocO/aw trace log BIAIEZINZRFIETISRETHIERE:

x:/#cat/sys/kernel/debug/remoteproc/remoteprocd/aw_trace_log
it

info: writer init

[0.108]sunxi_dma_clk_init()412 enter dma clk init
[0.126]

[9‘127] 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok sk sk sk sk k >k
[0.128] ** Welcome to MR536_E907 FreeRTOS V1.6.0 53
[0.132] ** Copyright (C) 2019-2021 AllwinnerTech **

[0.136] ** G
[0.141] ** starting riscv FreeRTOS Bk
[0'146] 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk sk sk sk k sk k ok
[0.151]

[0.151]Date:May 31 2024, Time:10:10:43

[0.155]init Icache

[0.157]init Dcache

[0.158]AMP timestamp device © probe success, count_freq: 24000000Hz

[@.165]amp_hw_wdog_feed_thread enter, feed_interval: 100ms, feed_interval_tick: 100
dwarewatchdog'snewtimeout: 2s

[0.176]Begin to feed AMP hardware watchdog!

[0.180]pm_client_init end!!!

[0.190][RV] [AMP_INFO][openamp_platform_init:112]rproc@ init

[0.197][RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: 0x60039850, da: Oxffffffff, size = Oxc8

[0.206][RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x60039850) to va(0@x60039850)

[0.214][RV] [AMP_INFO][openamp_sunxi_create_rproc:238]Wait master update resource_table

[4.124][RV] [AMP_INFO][openamp_sunxi_create_rproc:241]resource_table ready

[4.126][RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: ©x42400000, da: 0x42400000, size = Ox40000

[4.136][RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x42400000) to va(0x42400000)

[4.144]1[RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: Oxffffffff, da: 0x42440000, size = 0x1406

[4.154]1[RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x42440000) to va(0x42440000)

[4.162][RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: Oxffffffff, da: 0x42442000, size = 0x1406

[4.172][RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x42442000) to va(0x42442000)

[4.180][RV] [AMP_INFO][openamp_sunxi_create_rpmsg_vdev:365]Wait connected to remote master

[4.189][RV] [AMP_INFO][openamp_sunxi_create_rpmsg_vdev:371]Connecte to remote master Successed
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MP_INFO][openamp_platform_init:157]rproc@initdone
[4.205][RV] [AMP_INFO][openamp_platform_init:112]rproc@® init
[4.211][RV] [AMP_INFO][openamp_platform_init:122]rproc@® already init.
[4.218][RV] [AMP_INFO][openamp_ept_open:321]Waiting for ept('sunxi,rpmsg_ctrl') ready
[4.237][RV] [AMP_INFO][openamp_ept_open:326]ept('sunxi,rpmsg_ctrl') ready! src: 0x400, dst: 0x400
[4.241]rpmsg ctrldev: Start Running...
[4.245][RPBUF_INFO][rpbuf_init_service:154]Waiting for rpbuf ept('rpbuf-service') ready.
[4.253][RV] [AMP_INFO][openamp_platform_init:112]rproc® init
[4.259][RV] [AMP_INFO][openamp_platform_init:122]rproc@ already init.
[4.266][RV] [AMP_INFO][openamp_ept_open:321]Waiting for ept('sunxi,rpmsg_heartbeat') ready
[4.297][RPBUF_INFO][rpbuf_init_service:160]rpbuf ept('rpbuf-service') ready! src: o0x401, dst: 0x401
[4.315][RV] [AMP_INFO][openamp_ept_open:326]ept('sunxi,rpmsg_heartbeat') ready! src: 0x402, dst: ©x402
[4.319]Start Rpmsg Hearbeat Timer

MWZHANESERSE, T Linux mEEENZEIESEREMNZRFIE TIRPRBEFFTENER. TR, MW panic BER, Fiz
Linux BAEEEIH T AR, i TIWZIIEE, BAAIEEER Linux B4 CONFIG AW RPROC_ENHANCED TRACE CRASH DUMP #
n, ARIFFENZEENRENZESRINZEEH,

39.527690] Date:Feb 24 2025, Time:16:41:03
39.532352] AMP timestamp device @ probe success, count_freq: 24000000Hz
39.539831] amp_hw_wdog_feed_thread enter, feed_interval: 100ms, feed_interval_tick: 100
39.548854] AMP hardware watchdog's new timeout: 2s
39.554295] Begin to feed AMP hardware watchdog!
[ 39.559446] pm_client_init end!!!
V] [AMP_INFO][openamp_platform_init:217]rproc@init
[ 39.570813] [RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: 0x6003f448, da: Oxffffffff, size = 0x138
39.582840] [RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x6003f448) to va(@x6003f448)
39.592644] [RV] [AMP_INFO][openamp_sunxi_create_rproc:238]Wait master update resource_table
39.603023] [RV] [AMP_INFO][openamp_sunxi_create_rproc:241]resource_table ready
39.612146] [RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: 0x42400000, da: Ox42400000, size = ©x40000
39.624368] [RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x42400000) to va(0x42400000)
39.634171] [RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: 0x4244c000, da: Ox4244c000, size = 0x1000
39.646300] [RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x4244c000) to va(0x4244c000)
39.656102] [RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: Oxffffffff, da: 0x42440000, size = 0x1406
39.668225] [RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x42440000) to va(0x42440000)
39.678030] [RV] [AMP_INFO][rproc_common_mmap:128]remoteproc mmap pa: Oxffffffff, da: Ox42442000, size = 0x1406
39.690156] [RV] [AMP_INFO][rproc_common_mmap:199]map pa(0x42442000) to va(0x42442000)
39.699957] [RV] [AMP_INFO][openamp_sunxi_create_rpmsg_vdev:365]Wait connected to remote master

[ 36.053987] axp2202-cldo4: disabling
[ 36.059619] axp2202-vmid: disabling
[ 39.377556] remoteproc remoteproc®: crash detected in e907_rproc: type watchdog
[ 39.386901] remoteproc remoteproc@: handling crash #1 in €907_rproc
[ 39.394063] remoteproc remoteproc@: recovering e907_rproc
[ 39.404001] rpmsg_heartbeat virtio®.sunxi,rpmsg_heartbeat.-1.1026: virtio®.sunxi,rpmsg_heartbeat.-1.1026 is removed
[ 39.417880] sunxi-rproc 1a00000.e907_rproc: exception cause: EXC_BREAKPOINT
[ 39.425826] sunxi-rproc 1a00000.e907_rproc: begin dump crash log before stop remoteproc!
[ 39.435806] sunxi-rproc 1a00000.e907_rproc: trace mem: 0x60043780, len: 32768
[ 39.444356] trace_mem: ffffffco09843780
[ 39.449378] trace_mem_len: 32768
[ 39.452993] r->pos: 2
[ 39.456240] r->area_size: @
[ 39.459482] w->pos: 21346
[ 39.463116] w->size: 32640
[ 39.466743] w->area_size: 64
[ 39.470079] w->overrun: (2]
fo: readerinit
[ 39.476743]
[ 39.478524] info: writer init
[ 39.481937] sunxi_dma_clk_init()406 enter dma clk init
[ 39.487676]
[ 39‘489440] 3k sk sk sk ok ok ok ok ok ok sk ok sk ok skosk ok skoskoskoskokoskkk sk k sk k sk sk sk sk sk sk sk sk sk sk k sk k ok
[ 39.495476] ** Welcome to MR536_E907 FreeRTOS V1.6.0 G
[ 39.501810] ** Copyright (C) 2019-2021 AllwinnerTech **
[ 39.507859] ** ok
[ 39.513892] ** starting riscv FreeRTOS 3
[ 39‘519915] 3k 3k 3k 3k 3k 3k 3k >k 5k 3k 3k sk 3k 3k ok sk %k ok 3k %k ok 3k %k ok 3k %k ok 5k % ok 5k % ok 5k % ok 5k %k %k ok k k ok
[ 39.525938]
[
[
[
[
[

o B B B B B B B B B N B ]

39.710626] [RV] [AMP_INFO][openamp_sunxi_create_rpmsg_vdev:371]Connecte to remote master Successed
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penamp_share_irq_init:139]share_irq_table(addr: 4244C000) invalidtag: 0x0, should be @x52454459
[ 39.733037] [RV] [AMP_ERR][amp_share_irq_init:167]Init Share Interrupt Table Failed,ret=-14.

[ 39.743323] [RV] [AMP_ERR][openamp_platform_init:256]Init AMP share interrupt failed, ret: -4

[ 39.753707] [RV] [AMP_INFO][openamp_platform_init:268]rproc@ init done

[ 39.761858] [RV] [AMP_INFO][openamp_platform_init:217]rproco init

[ 39.769532] [RV] [AMP_INFO][openamp_platform_init:227]rproc@ already init.

[ 39.778169] [RV] [AMP_INFO][openamp_ept_open:439]Waiting for ept('sunxi,rpmsg_ctrl') ready

[ 39.788363] [RV] [AMP_INFO][openamp_ept_open:444]ept('sunxi,rpmsg_ctrl') ready! src: 0x400, dst: 0x400
[ 39.799717] rpmsg ctrldev: Start Running...

[ 39.804382] [RPBUF_INFO][rpbuf_init_service:154]Waiting for rpbuf ept('rpbuf-service') ready.

[ 39.814476] [RV] [AMP_INFO][openamp_platform_init:217]rproco init

[ 39.822532] [RV] [AMP_INFO][openamp_platform_init:227]rproc@ already init.

[ 39.831167] [RV] [AMP_INFO][openamp_ept_open:439]Waiting for ept('sunxi,rpmsg_heartbeat') ready
[ 39.841842] [RPBUF_INFO][rpbuf_init_service:16@]rpbuf ept('rpbuf-service') ready! src: 0x401, dst: ox401
[ 39.852995] [RV] [AMP_INFO][openamp_ept_open:444]ept('sunxi,rpmsg_heartbeat') ready! src: 0x402, dst: 0x402
[ 39.865214] Start Rpmsg Hearbeat Timer

[ 39.869493] Warning: no shared GPIO interrupt info table!

[ 39.875512]

EXC_BREAKPOINT

[ 39.895309]

[ 39.906759]

[ 39.908413] gprs:

[ 39.910560] x0:0x00000000 ra:0x6000caf4  sp:0x6007aefd®  gp:0x6003f800

[ 39.918230] tp:0x00000000 t@:0xa5a5a5a5 t1:0x00000002 t2:0xa5a5a5a5

[ 39.925902] s@:0x s1:0x 1 a0:0x 1 al:0x6007af00

[ 39.933570] a2:0x a3:ox a4 :0x a5:0x6000c55a

[ 39.941237] a6:0x00000000 a7:0x6007af04 52:0x6007a100 $3:0x6002ab10

[ 39.948902] s5:0x60042dd8  s5:0x6007b1d0  s6:0xa5a5a5a5  s7:0xa5a5a5as5

[ 39.956571] s8:0xa5a5a5a5 s9:0xa5a5a5a5 sl10:0xa5a5a5a5 sll:@xa5a5a5a5

[ 39.964239] 13:0x00000022 t4:0x0000003b t5:0x 20 t6:0x 9

[ 39.971906]

[ 39.973564] other:

[ 39.975800] mepc :0x6000c55a

[ 39.979299] mcause :0x38000003

[ 39.982801] mtval :0x00000000

[ 39.986302] mstatus :0x00003880
cratch:0@xa5a5a5a5

[ 39.993303]

[ 39.995058] ------- backtrace-----------

[ 39.999332] backtrace : ©X6000C55A

[ 40.003318] backtrace : invalid 1r(00000000)
[ 40.008174] backtrace : OX6000CAF2

[ 40.012161] backtrace : ©X6000C116

[ 40.016146] backtrace : 0X6000C4BA

[ 40.020138] backtrace : 0X60022790

=L

2§ CONFIG_AW_RPROC_ENHANCED_TRACE CRASH DUMP BB n Y, NZEENIGFAREAKBHEINZATH, NZSEREE
IR TRIARZESFEA T, TEXAEEZMNZ panic Bf, £ Linux iInfTEINSERE:

[ 39.417880] sunxi-rproc 1a00000.e907_rproc: exception cause: EXC_BREAKPOINT
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10.1 H#LA
trace event (BRERZH4) YEFBUNT:

1. BTHResEmEi— EEEYE, BUCRFREANSEY, ISR ARMEERM. figl, ATLURER CPU BERSRYTH. RESE
&5, 1/0 #{F%, trace_events AILARBIFFAERIEE(IARE. Fl0, MRAIMEMEREEE, TLUESEREXNRESREERK
BIHUTIIRE,

2. ERiTAFRRMBEEX S IRERSEM

3. EXREFR: REFm (Tracepoints) RERBTRENNME, SHTEIXLAEN, BXRAEESBICR TR,

4. AFALIBEEE X 4ais ST LERE R ERIRSE .

MEZHAPEES N FERARES/SH trace event, {BXIINEEERIT:

System components
---> aw components
---> RTOS Event Support

LAfEEBE mutex Y trace event J9f5ll, BLBLERUT:

10-1: mutex trace_events EE&

FBFRUNREZSFEMERA trace event, [SRENAIECERIA.

WTFEFR, & mutex B9 trace_event HE4IHZE] event traces buffer BIEBS &R,
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10-2: hal_mutex iff trace_events EO1ER

count(EV_MUTEX

_end(EV_MUTEX unlnﬂ-ck", ARG PTR{mutex))

- begin(EV MUTEX, "lock”, ARG PTR{mute '.;,J!\F\][E! INT(tic

10.3 M#% trace event #3S{E 5B

cpud>trace_events
useage:
#SHATEXFHItrace eventAPRTS
trace_events events :dump all support subsys
#HEIER T trace evnentfbufferNBLEBFIENHE
s dump :dump eventsbuffer
HESEFIEANF R R trace eventlIFFX

trace_events ctrl name 0/1 :ctrl wether enable sys event

#ZE RS F&Sttrace events

trace_events disable :disable all sys event
#HEBEFTEF & Sitrace events

trace_events enable :enable all sys event
#HBIER T trace evnentfibufferIBLEBiBEIRIE
trace_events clear :clear event buffer

LA mutex 5, j&7= trace_events SHIER:

cpu@>trace_events events #dump3ZiEiitrace eventsiIF&RFHItrace eventkZ
mutex [enable] #EmutexfT4trace eventBiE , EIRZES Aenabled
cpud>trace_events ctrl mutex © #disable mutexf=4trace event
cpu@>trace_events events
mutex [disable] #7Fmutexf T4 trace eventrHE , EKE Adisabled
cpud>trace_events ctrl mutex 1 #disable mutexf=4trace event
cpu@>trace_eventsevents
mutex [enable]
cpud>trace_events disable H#Z2FARFE & Sitrace events
cpu@>trace_events events
mutex [disable]
cpu@>trace_events enable #HEREFRE F&Sitrace events

cpud>trace_events events
mutex [enable]

10.4 BFEE iR

TEAIBEEF, IERTHE mutex BY trace event HE

int a = 1;

//TE5E—%beginHE

trace_event_begin(EV_MUTEX, "fool", ARG_PTR(&a));
&

trace_event_end(EV_MUTEX, "foo2", ARG_PTR(&a));

{85 trace event dump ATLAEEIEI FHIEE:

cpud>trace_events dump
# tracer: nop

_---=> irgs-off (.: irq enable, d:irq disabled)
/ _--=> preempt-depth
|/
TASK-PID CPU# || TIMESTAMP
[ [ 1 |

hellowold-6 [@] .@ 52.915813: tracing_mark_write: B|6|mutex: fool &a=6008DA18

H* H OB H
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b1d-6[0] .052.915928: tracing_mark_write: E|6|mutex: foo28&a=6008DA18

BESHAT, EHESAERARSHS M FRIER:

hellowold ({E55EFR ) -6 ({E55pid) [0(cpuf¥id)] .@ 52.915813(Af|AEL): tracing_mark_write ( EV_MUTEX/ETFIFEV_SCHEZevent ) : B(FRAM
trace_event_beginigitHAYFTED) |6 ({ES5pid ) |mutex ( subsys_str , EX fEtrace_event_def.hf=fFER ) : fool (trace_event_beginiZ[HIZE
“ANSE) &a (trace_event_beginfE=/NSEIARG_PTRANESEEAIFTT ) =6008DA18 ( &alIEEHE )

hellowold ({E5EFR ) -6 ({ESpid) [0(cpufi¥id)] .0 52.915928(A|AEL): tracing_mark_write ( EV_MUTEX/BTFIEEV_SCHEZevent ) : E(FRRAER
trace_event_end®IHHIFTED) |6 ({ESSpid ) |mutex ( subsys_str , EEMfEtrace_event_def.hfZfFE ) : foo2 ( trace_event_endiEORIE_—N
2#1) &a (trace_event_beginfE=SHARG_PTREVIES EEAIFST ) =6008DA18 ( &aRJigEHE )

10.5 trace event $Ei5%BA

10.5.1 trace _event
—NEREEMG, BEBTESEEARER.
ik

trace_event(subsys, name, [argl, arg2, ...])

o subsys: EHFFENFERFITRME, 20 EV_SPIN, EV_SEM £,
o name: FHHEIR, HRFFHISEELEIRIE,
o arg: SEMBXIISE, Tk, A% (30 ARG_PTR, RET_ARG) 4.

{ERZGI:

trace_event(EV_MUTEX, "lock", ARG_PTR(mutex));

¥, MEEER R Iutdnd N 240,
10.5.2 trace_event begin
TigE: ATICREMNTA, BES trace_event_end Eoxd{FF, AT IREESEHATFLLRTE.
i

trace_event_begin(subsys, name, [argl, arg2, ...])

o subsys: EHFTENTEFINRRF.
e name: EHHER,
o arg: SEMHEXNSE, Tk,

{SERRA:
trace_event_begin(EV_SPIN, "", ARG_PTR(lock), ARG_ULONG_RENAME(flags, _ cpsr));

o ICRFES EV_SPIN FEISEHFIE, EEBIEE lock FIEMmE A _ cpsr B9 flags 1EASE.

10.5.3 trace _event end
TheE: ATICREMNER, BES trace_event begin ELXdfHEFA.,
iBik:

trace_event_end(subsys, name, [argl, arg2, ...])
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BN F R SR,
e name: HHEFR,
o arg: SEMHEXNSE, 7k,

fERZGI:

trace_event_end(EV_SPIN, "", ARG_PTR(lock));
o IBRTFEHS EV_SPIN hRISEMER, EBIEE lock fEASEL

10.5.4 trace event count
mgE: — M ATFIERITHESHIED. CEERTRERRERSER, IESE. ERUE.
gk

trace_event_count(subsys, _name, p, V)

subsys: SRR FRFIFARF, F0 EV_SEM, EV_MUTEX &,
o _name: HHEIR, BEET.

o p: gt

o v TEIEE, ARMEITEEEMNE,

fERZH:

trace_event_count(EV_SEM, "", sem, ARG_INT_RENAME(sem, cnt));
trace_event_count(EV_MUTEX, "", mutex, ARG_INT_RENAME(mutex, 1));

o F—NTGHERESE sem AITHEEL.
FEFSInEted BRI, (

10.6 B7ENX trace event 5(#F trace event
1. £ trace_event_def.h I FRFKEE
o 7E event_subsys #tz¢Hh, IRIIFTASFEFIEI, fFian:

EV_NEW,

o MRREENR, FNFERAEMEET—MRAIRMRFEZ (A CONFIG_EVENTS_TRACE_EV_NEW) ,
2. RN T RERFHEREN
o 7E trace_event defh X, FIIERIFRFEFFHAREEN, Fian:

#define EV_NEW_STRING "new"

3. 7& Kconfig M iRINBc &I
o fE Kconfig 3feh, iFIFEIFRAEEIEM, SUNT:

config EVENTS_TRACE_EV_NEW
bool "Enable new Event"
default n

config EVENTS_TRACE_EV_NEW_DEFAULT
bool "Enable EV_NEW in default"
depends on EVENTS_TRACE_EV_NEW
default n
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SERtpEERES ubsys_class

[EV_NEW] = {
.name = EV_NEW_STRING,
.enable = EV_MACRO_IS_ENABLED(CONFIG_EVENTS_TRACE_EV_NEW_DEFAULT),
.buildin = EV_MACRO_IS_ENABLED(CONFIG_EVENTS_TRACE_EV_NEW)

b

5. SAIRFIFF new event Fi&

10-3: figE& new event

6. {$F3 new event :

static void helloworld(void * param)

{
int a = 1;
int *p = &a;
trace_event(EV_NEW, "init", ARG_PTR(p));
trace_event_begin(EV_NEW, "fool", ARG_PTR(p));
trace_event_end(EV_NEW, "foo2", ARG_PTR(p));
trace_event_count(EV_NEW, "", p, ARG_INT_RENAME(p, 1));
trace_event_count(EV_NEW, "", p, ARG_INT_RENAME(p, 9));
trace_event(EV_NEW, "deinit", ARG_PTR(p));

¥

ent Hi&:

cpu@>trace_events dump
# tracer: nop

#

# _---=> irgs-off (.: irq enable, d:irq disabled)
# / _--=> preempt-depth

# |/

# TASK-PID  CPU# || TIMESTAMP

# [ [ I

I
I
hellowold-@ [@] .0 45.020855: tracing_mark_write: I|@|new: init p=60074e@c
hellowold-© [@] .0 45.020866: tracing_mark_write: B|@|new: fool p=60074e0@c
hellowold-0 [@] .0 45.020866: tracing_mark_write: E|@|new: foo2 p=60074e0@c
hellowold-0 [@] .0 45.020870: tracing_mark_write: C|1611091468|p|1
hellowold-@ [@] .0 45.020870: tracing_mark_write: C|1611091468|p|e@
2]

hellowold-© [@] .0 45.020870: tracing_mark_write: I|@|new: deinit p=60074e@c
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user@AW:~/tina_sdk/rtos/lichee/rtos-components$ git diff
diff --git a/aw/trace_event/event.Kconfig b/aw/trace_event/event.Kconfig
index f491c9e6..9864c9a3 100644
--- a/aw/trace_event/event.Kconfig
+++ b/aw/trace_event/event.Kconfig
@@ -158,3 +158,11 @@ config EVENTS_TRACE_EV_RPD_DEFAULT
depends on EVENTS_TRACE_EV_RPD
default n

+config EVENTS_TRACE_EV_NEW

+ bool "Enable new Event"

+ default n

+config EVENTS_TRACE_EV_NEW DEFAULT

+ bool "Enable EV_NEW in default"
+ depends on EVENTS_TRACE_EV_NEW
+ default n

diff --git a/aw/trace_event/include/trace_event_def.h b/aw/trace_event/include/trace_event_def.h
index d7b3424a..82c7dae3 100644
--- a/aw/trace_event/include/trace_event_def.h
+++ b/aw/trace_event/include/trace_event_def.h
@@ -23,7 +23,8 @@ typedef enum {

EV_SUNXIAMP,

EV_USR@,

EV_RPD,
= EV_NUM_SUBSYS

EV_NEW,

EV_NUM_SUBSYS,

} event_subsys;

#define EV_SYS_STRING "sys"

@@ -46,5 +47,6 @@ typedef enum {

#define EV_SUNXIAMP_STRING "amp"

#define EV_USRO_STRING "usro"
D &ITRING

+#define EV_NEW_STRING "new"

#endif
diff --git a/aw/trace_event/trace_event_def.c b/aw/trace_event/trace_event_def.c
index 818aaa8a..3c49fedf 100644
--- a/aw/trace_event/trace_event_def.c
+++ b/aw/trace_event/trace_event_def.c
@@ -101,6 +101,12 @@ struct subsys_entry subsys_class[EV_NUM_SUBSYS] = {
[EV_RPD] = {
.name = EV_RPD_STRING,
.enable = EV_MACRO_IS_ENABLED(CONFIG_EVENTS_TRACE_EV_RPD_DEFAULT),
- .buildin = EV_MACRO_IS_ENABLED(CONFIG_EVENTS_TRACE_EV_RPD)

+ .buildin = EV_MACRO_IS_ENABLED(CONFIG_EVENTS_TRACE_EV_RPD),
+ ¥

+

+ [EV_NEW] = {

+ .name = EV_NEW_STRING,

.enable=EV_MACRO_IS_ENABLED(CONFIG_EVENTS_TRACE_EV_NEW_DEFAULT),
+ .buildin = EV_MACRO_IS_ENABLED(CONFIG_EVENTS_TRACE_EV_NEW)
3
s

10.7 EZIREVAZRY trace events

MIAEZHFT trace event BUERE b, F4%FiE CONFIG_ AW RPROC TRACE EVENT PARSER 7y, #MFRIFTEE Linux &5<$4T3KEY trace
event, BeEWNTERR
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10-4: EEXZIFEIZIEIHSITIRE trace event

.config - Linux/armé4 5.15.147 Kernel Configuration

= Allwinner BSP > Device Drivers = Remoteproc drivers

Arrow keys navigate the menu. <=Enter=> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing
Press <Esc=<Esc> to exit, <=?> for Help, </> for Search. Legend: [*] built-in [ ] excluded =M= module = > module capable

<*> Femoteproc Support for Allwinner SoCs
[*] eceiving rpmsg in realtime kthread
ll‘ emotepro ppo

[*] 1lwinner remoteproc trace mem(enhanced AMP trace log)
(] Allwinner remoteproc trace event parser
*

[*] 1lwinner remoteproc wdt subdev support

FIZERSITIREN trace event BEU BRI, FAFPRILAIT cat/sys/kernel/debug/remoteproc/remoteprocd/aw_trace_event SKEXM
ZEE

10-5: FZIRBUVMIZAY trace event HE

CPU# TINESTANF

B
H
B
H
B
E
E
: E

[
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AEFREIRESANIRE
N RS ET DRSS F AMP S JIaS, AMP BBV 1,

11.1 AMP 5R{4&(758

SHMNBEHEZESR AMP S{4E1AT88, B rpmsg heartbeat 1088, RHERRAFRAOIMRE. BIMNZEARERE CERESETEMERIX
OBEIRAERE, ERILIENEINZIARIERET, FEREIMZ, EELBUT:

11.1.1 REER

F#z Linux SNEFESRNZEE CONFIG_AW_RPMSG_HEARTBEAT,

M RTOS INEZESFEE CONFIG_RPMSG_HEARBEAT,

dts TRARIE —‘H%H—:SZ !lEI'F

11-1: RTOS #iE#I remoteproc BF

. config - BitThunder Configuration

| Search (rpmsg) > RPBuf framework > Search (hearbeat) > OpenAMP Framework Support > rpmsg hEarbEat dr ver
e T O
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). ngh'hghted 'Letters are hotkeys. Pressing <v> includes, <N> excludes, <M> modularizes features.
Press <Esc=<Esc> to exit, <?> for Help, </> for Search. Lsgend [*] built-in [ ] excluded <M= module = > module capable

rpmsg hearbeat driver]
m ‘emoteproc master name.

11-2: Linux IFiSRY dts TEBF

e906_rproc: e906 rproc@7130000 {

compatible = "allwinner,e906-rproc";

clocks = < CLK_BUS_ PUBSRAM>, < CLK_BUS _RV>, <
FG>;

clock-names = "pubsram", "mod", "cfg";

resets = < RST_BUS_ PUBSRAM>, < RST_BUS RV>, <
FG>, < RST_BUS_RV_DBG>;

reset-names = "pubsram-rst", "mod-rst", "cfg-rst", "dbg-rst";

firmware-name = "amp rv. elf”'

reg = <0x0 0x07130000 0x0 0x1000>;

reg-names = "e906-cfg";
power-domains = < A523 PD_RISCV>, < A523 PD_SRAM>;
mboxes = < 8>;
mbox-names = "arm-kick";
memory-region = <
<

<

<
617 memory-mappings =
NORMAL ]J tinas board.dts - 1 = 617/2700 §:5

11.1.2 {EBZRG
ENZEFIEHEHIT panic i81LMZ crash, ZEFZ Linux insBaIE#HBEMZ, I
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11-3: Linux EiHtEIMZREREHERMZAR

MBS TR

t/# [ 391.213157] remoteproc remoteprocl: crash detected in e906_rproc: type watchdog
.221389] remoteproc remoteprocl: handling crash #2 in e806 rproc
.228460] remoteproc remoteprocl: recovering e986_rproc
.235331] rpmsg_heartheat virtio®.sunxi,rpmsg_heartbeat.-1.1025: virtio0.sunxi,rpmsg_heartbeat.-1.1025 is removed
.247308] remoteproc remoteprocl: stopped remote processor e986_rproc
.256217] remoteproc remoteprocl: sunxi_rproc_elf load segments,502 find segments err
.266407] remoteprocl#vdevebuffer: assigned reserved memory node vdevebuffer@4z4e0000
.276259] wirtio_rpmsg_bus virtio®: rpmsg host is online
.282452] remoteprocl#vdevBbuffer: registered wirtic0 (type 7)
.289292] remoteproc remoteprocl: remote processor e986_rproc 1s now up
.366852] wvirtio_rpmsg_bus virtio®: creating channel sunxi,rpmsg_ctrl addr ox400
.378293] wirtio_rpmsg_bus virtio®: creating channel sunxi,rpmsg_heartbeat addr ox4081

e |

El 11-4: RTOS LinRHEREEIMREMK

dump_memory: x3

Ox3FFEFB8F0O:
Ox3FFEF900:
Ox3FFEF910:
Ox3FFEF920:
Ox3FFEF930:
Ox3FFEF940:
Ox3FFEF950:
Ox3FFEF960:

0x00000000
0xe0000040
0x00000000
0x00000000
0x00000039
0x000000080
0x00000072
0x000000008

0x000000080
Ox74726175
0x000000080
0x000000082
0x0000008080
0x000000080
Ox73726576
Bx00000080

0x00000000
0x00000038
0x00000000
0x00000085e
0x000000800
0x00000000
Ax006e6T6I
0x000000800

0x08000003
0x08000000
0x08000000
0x74726175
0x08008000
0x080008002
0x08000000
0x08000000

dump_memory: x4

OxFFFFFFFO: Oxffffffff exffffffff oxffffffff axffifffff
Bx00000000:

*% Welcome to MRS27 _E906 FreeRTOS V1.6.0

*% Copyright (C) 2019-2021 AllwinnerTech #**

& *k

Lk starting riscv FreeRTOS *&

khkkkhkkkhktktdttdttrtdttdtttbttrddtththddthidikitti

Date:Mar 22 2023, Time:10:16:02
init Icache
init Dcache

FreeRTOS command server.
Type Help to wiew a list of registered commands.

> Init proc ok.
map paf@x872af6b4) to va(ox3iffefeb4d)
Wait master update resource_table
resource_table ready
map pal0x42400000) to va(0x42400000)
map palB0x42440000) to va(0x42440000)
map pal0x42442000) to va(0x42442000)
Wait connected to remote master
Connecte to remote master Successed
Waiting for sunxi,rpmsg_ctrl ept ready
rpmsg ctrldev: Start Running...
Waiting for sunxi,rpmsg_heartbeat ept ready
Start Rpmsg Hearbeat Timer

cpue=jj

11.2 AMP [E4E&175

BT AMP B4EI ERT rpmsg, & RTOS i rpmsg BEHMERESE Linux A MRS ITHE, BIEREGE QU LET
WESEMNTE.
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F#z Linux INEEEERARZECE CONFIG AW _RPROC_SUBDEV #1 CONFIG AW _RPROC SUBDEV_WDT,

MHER: WE

F#% Linux 3145 dts BLE remoteproc TimE BN reg. reg-names, interrputs LA interrupt-names jX£ Linux RZSIERIFVERM |

diff --git a/configs/linux-5.15-origin/sun55iw6pl.dtsi b/configs/linux-5.15-origin/sun55iw6pl.dtsi

index 168801a72..e88cObl26 100644

--- a/configs/linux-5.15-origin/sun55iw6pl.dtsi
+++ b/configs/linux-5.15-origin/sun55iw6pl.dtsi
@@ -1870,7 +1870,7 @@

e907_rproc: e907_rproc@1a00000 {
reg = <Ox0 0x1a00000 Ox0 0x1000>,
- <OX0 0x02002000 Ox0O 0x2000>;
+ <Ox0 0x01202000 Ox0 0Ox400>;
compatible = "allwinner,e907-rproc";
core-clock-frequency =<600000000> ;
axi-clock-frequency = <300000000>;
@@ -1880,8 +1880,10 @@

reset-names = "rv-cfg-rst", "core-rst", "rv-sys-rst";

firmware-name = "amp_rve.bin";
- reg-names = "rv-cfg", "ccmu";
+ reg-names = "rv-cfg", "rproc_wdt_reg";

interrupts = <GIC_SPI 185 IRQ_TYPE_LEVEL_HIGH>;
interrupt-names = "rproc_wdt_irq";
status = "disabled";

s

54 remoteproc TRMIEFEIEIN rproc_wdt FRRLAREXEL:

diff --git a/configs/evbl/linux-5.15-origin/board.dts b/configs/evbl/linux-5.15-origin/board.dts

index 76fe48c..4d5bbce 100755
--- a/configs/evbl/linux-5.15-origin/board.dts
+++ b/configs/evbl/1linux-5.15-origin/board.dts
@@ -771,6 +771,13 @@
standby-ctrl-en = <0x1>;
standby-record-reg = <0x07090114>;

status = "okay";
+
+ rproc_wdt@o {
+ timeout_ms = <6000>;
+ try_times = <3>;
+ reset_type = <0x2>;
+ status="okay";
+ ¥
s
s

rproc_wdt FHRAEEIHRIET

e timeout ms: Linux im¥9AECE AMP IE4E PERTAIERTAIE (B ms)

o try times: AMP IE4E IR remoteproc JRZSFEST Linux HEIRERE remoteproc HIXEL

o reset_type: AMP IE-EITNEMEZEE, —RIGEN 2, BREMERETE, 1 TREMENRSR (AMP 558 T—RAER)
e status: rproc_wdt BIIRZS, 8B “"okay” B "ok” EiFR~ AMP BBHEI R4, HWERTAEN

MIZ RTOS FRESEEEFAEE CONFIG COMPONENTS AMP_HW WATCHDOG,

B Mz RTOS IMEEII TN ERMEN AMP BT EHRBXSE

o CONFIG_AMP_HW_WATCHDOG _TIMEOUT: RTOS i#/SziSE SR AMP WE(HE PUBAIATE] (A1 s), BRIAKA 2s
e CONFIG AMP_HW WATCHDOG FEED INTERVAL: RTOS 2 AMP 4-&( PERIEIFEATE (B ms), EAIAJ 100ms

e CONFIG AMP_HW WATCHDOG THREAD PRIORITY: RTOS ik IEMIAILIZALTRMSER, SRiAR 31
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EMNZRFZZHEHIT panic SIEMZ crash, Z/EE# Linux HSBEmESNSHIMZ, FTE0 “detected timeout & report crash,
timeout_cnt: 1, try_times: 0" £ AE:

350.039031] rproc_wdt remoteproc@-wdt: detected timeout & report crash, timeout_cnt: 1, try_times: @
350.049421] remoteproc remoteproc®: crash detected in e907_rproc: type watchdog
350.057961] remoteproc remoteproc®: handling crash #4 in e907_rproc
350.065102] remoteproc remoteproc@: recovering e907_rproc
354.892586] sunxi-rproc 1a00000.e907_rproc: timeout return stop ack, e907 maybe crash
355.914205] sunxi-rproc 1a00000.e907_rproc: timeout return stop dead
355.922028] remoteproc remoteproc@: stopped remote processor e907_rproc
355.929886] remoteproc remoteproc®: firmware version: UTS - Mon, 03 Jun 2024 14:42:41 +0800
355.929886] Compile Time - 14:42:41
355.943513] sunxi-rproc 1a00000.e907_rproc: boot address: ©x60000000
355.950759] sunxi-rproc 1a00000.e907_rproc: core freq: 600000000Hz, axi freq: 300000000Hz
[ 355.959979] remoteproc@#vdevebuffer: assigned reserved memory node vdev@buffer@42400000
irtio_rpmsg_busvirtio@: rpmsghostisonline
[ 355.975880] remoteproce#vdevlbuffer: registered virtio@ (type 7)
355.982729] remoteproc remoteproc®: remote processor e907_rproc is now up
356.247916] virtio_rpmsg_bus virtio@: creating channel sunxi,rpmsg_ctrl addr 0x400
356.270420] virtio_rpmsg_bus virtio@: creating channel rpbuf-service addr 0x401
.279222] rpbuf_service_rpmsg virtio@.rpbuf-service.-1.1025: rpmsg device parent 0: virtio®

B B B B W B B N B R

356.288841] rpbuf_service_rpmsg virtio®.rpbuf-service.-1.1025: rpmsg device parent 1: remoteproce#vdevebuffer
356.299976] rpbuf_service_rpmsg virtio@.rpbuf-service.-1.1025: rpmsg device parent 2: remoteproc®
356.309943] rpbuf_service_rpmsg virtio@.rpbuf-service.-1.1025: rpmsg device parent 3: 1a00000.e907_rproc

B B B B B
w
w1
(o)}

BIMELEMIZ crash ZBifEF#H< uevent-monitor-for-rproc_wdt rproc_wdt BJTLUSIE! rproc_wdt i&%%_EEA9 uevent:

root@Tinalinux:/# uevent-monitor-for-rproc_wdt rproc_wdt
addr.nl_groups: ffffffff
socket_fd = 3

1749: remoteproc@-wdt , rproc_wdt , change , WDT_TIMEOUT , (type: rst_core , timeout_ms: 6000, try_times:
0, timeout_cnt: 4)

1760: remoteproc@-wdt , rproc_wdt , change , WDT_STOPPED , (type: rst_core , timeout_ms: 6000, try_times:
0, timeout_cnt: 4)

1761: remoteproc@-wdt , rproc_wdt , change , WDT_RUNNING , (type: rst_core , timeout_ms: 6000, try_times:

0, timeout_cnt: 4)

0 s

{s8M uevent-monitor-for-rproc_wdt < EEFRRAGEEE CONFIG_PACKAGE _uevent-monitor-for-rproc_wdt
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MESIRENL

MZERN—INSRIRI SR EENELER WEEERSER, TH%ENER) HEK (—RERENIATS, FRXENZERNTIRYX
DELAERER), BRIMREMIIRETIFREMNXERRE G IMR IR,

12.1 JMNEE(IINEE

INRERIHEEET Linux remoteproc HEZRAIFIRESLI, ERAEMX crash FEREERZIRIINR.

12.1.1 BEEER
HTFEFZAEEWMNZERRIMEER, SMREEETIZMIEREE.
F#Z Linux SRESEEERAAZEE CONFIG AW _RPROC_SUBDEV. CONFIG AW RPROC_SUBDEV_PERI RST,

dts Ft Eise RN iR BE s RN E (SR :

diff --git a/configs/evbl/linux-5.15-origin/board.dts b/configs/evbl/1linux-5.15-origin/board.dts
index bl2ce8b..2b54357 100644
--- a/configs/evbl/1linux-5.15-origin/board.dts
+++ b/configs/evbl/1linux-5.15-origin/board.dts
@@ -471,6 +471,9 @@
standby-record-reg = <0x07090114>;
share-irq = "e907";
status = "okay";
peri_reset {
resets = <&ccu RST_BUS_TIMERO>, <&ccu RST_BUS_UART7>;
s
s
¥

Q

INERIERMERRILMEN RIS FFERY disi BT, LLiIMZEER T vart7, BJLATE disi BEIK vart? 0T M, HTRA—MRSE resets

BUHESHEEMER.
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AMZIREN A iR iR

MBI T EF SR RIE— LA AR (AFEEXEIRER) SRITXIRAVEE, J‘CJLEFHFE}J?—&TE&TH%EE (Flash & eMMC %)
B, {EIEHUT MIZ RTOS Rt L BT AEHFIEEFESE, RANRMAYEHIEEIME—IREBR DA T % Linux i, MIZABEZIRIEXS RIAYEH!
S5 Linux IGR(FIEHIssi HIIRE. —MRIEFENMIEREERZ Linux IG5 rpmsg SZEIBERVEFERS LAIBUBERMZE

F. @&D%}A@E bootloader NERS51, EMZEEEEEBNERZIFMEEEEIRE, AT Linux KRBT, SUEFMIERIIEREH
kT, EE(FEFR AMP User Resource IBE,

0 s

AMP User Resource IHEEE IR IFHRAALFERE D X LAIBAFZIE.

13.1 BEEER

F#% LinwCABTESATORRG & &S BB REEEE
& CONFIG_AW_RPROC_ SUBDEV ﬂ] CONFIG AW _RPROC_SUBDEV_RSC_HELPER,

M#Z RTOS IMEEESFIBECE CONFIG_ COMPONENTS AMP_USER RESOURCE,

Bz RTOS SMBERISEZHIERE 4 MEFER, 81MAFPERS 3 M8, X 3 MRENEXIRBIT EESHHN X TrBrEFEN 1D, B
BIFJEY 0 &l 3):

e CONFIG AMP_USER RESOURCE X: EFFF&IR X

o CONFIG_AMP_USER RESOURCE_X_PARTITION NAME: {f#FRF&ER X f0FEEHRSZ

o CONFIG_AMP USER RESOURCE X DATA LEN: FAFE X HOEURKE

A EE

JFHY buffer SREBF RTOS IERI—PMEBEUE, ENIE rtos/lichee/rtos-components/aw/amp_app/amp_user resource/
urce.c XM, #EE CONFIG_ AMP_USER RESOURCE X DATA LEN FYERE T L2 BEA SBRREAN,

13.2 API i%ER
BT AP RREERNK RTOS iHER, HUREUITRT X RTOS FRE5HI API.

13.2.1 amp user resource t B4

amp_user_resource_t & AMP FBFR&IR:

typedef struct amp_user_resource

{
uint32_t id;
int type;
const char *part_name;

uint32_t len;
unsigned char *buf;
} amp_user_resource_t;

B RSEAR

o id: FAF®IRMY ID

o type: AFRIRRIZEE, BRIRXIHAGEFHESES X LNAFRIR, YIRZEUES 255
e part_name: {REFEAFPRIFENEFERES XS

o len: FPERNSUIRKE

o buf: (RERAFEIER buffer it
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int get_amp_user_resource(uint32_t id, amp_user_resource_t *user_rsc);

S8

o id: FAF#IRID
o user _rsc: IEMAIRENEIRIBF RS

RENE:

o 0: Z%EXﬁEEU

o Hftb{l: FRENKIK

e ID WRAIARERER

void show_user_resource(uint32_t id);

24 -id: FAP®IREID

13.2.4 {TENHBIRAFRBHBARERER

void show_all_user_resource(void);

13.3 APl EABE

AMP BF&EIFERERICRESR, SRINT:

0_user AR e ZHENHESRENY
2. RIEEMREKGER AMP BFEIR

13.4 {EATH

ENZESE, SHMHSRREMENAFRRRER

AMP User Resource:

ID: @
Type: 255

Partition Name:
Buffer Addr:

'riscve’
6003B648

Data Length: 256

Data:

0x6003B648: 7F 45 4C 46
0x6003B658: 02 00 F3 00

C70300050000003400200001002800 |,

Ox6003B678:
Ox6003B688:
Ox6003B698:
OX6003B6AS8:
0x6003B6B8:
Ox6003B6C8:
Ox6003B6D8 :
OX6003B6ES:
OX6003B6F8:
0x6003B708:
Ox6003B718:
Ox6003B728:
Ox6003B738:

oD
00
00
00
00
00
00
00
00
00
00
00
00

00
00
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2 FN A EZSREVE R RS E RO AT &L
AMP 158 BRI AR R R E SR R EOR 8L, LA, 4 SDK HRAT AMP MISRIIRERRESHER,

14.1 BEEHER

E#% Linux TEEEEANZEE CONFIG AW AMP_TIMESTAMP,
E# Linux 3115 dts EeEPHEEIN AMP BEBHIZERIINAY amp_ts TRARBXREL:

diff --git a/configs/linux-5.15-origin/sun55iw6pl.dtsi b/configs/linux-5.15-origin/sun55iw6pl.dtsi
index ef7294fb6..302c95b95 100644
--- a/configs/linux-5.15-origin/sun55iw6pl.dtsi
+++ b/configs/linux-5.15-origin/sun55iw6pl.dtsi
@@ -1947,6 +1947,15 @@
status="disabled";

}s

amp_ts@: amp_ts@8020000 {
compatible = "sunxi,amp_timestamp";
reg = <Ox0 0x08020000 Ox0 0x1000>;
id = <0>;
counter_type = <ARM_ARCH_COUNTER_TYPE>;
count_freq = <24000000>;
status = "disabled";

s

+ o+ o+ o+ o+ 4+ o+ o+ 4+

hwspinlock: hwspinlock@3005000 {
compatible = "allwinner,sunxi-hwspinlock";
reg = <0x0 0x3005000 Ox0 0Ox1000>;

amp_ts TRABREME (BF Linux RESHFAIRERMESN WRERT

IR 1D
e counter_type: it #1882 E!, ARM EMNEXREER ARM_ARCH COUNTER TYPE, RV EHNERER
THEAD RISCV_ARCH_COUNTER TYPE
o count_freq: ITEBRER, B4 Hz

SINEREERTEETREIR of amp_ts_get_dev API SRERENATERLIR S, NFEEFEAZR AMP REZIS SIS SN R BIBMN T EHE:
amp_ts_dev = <&amp_ts0>;

MIZ RTOS FRESEEEMAEE CONFIG COMPONENTS AMP_TIMESTAMP,

BM#Z RTOS SMEBIN N EEERfLE AMP RTEEIS EHEXSE:

o CONFIG_AMP_TS DEV_0: [ZF AMP RJEJEIR% O
P_TS_DEV_0_COUNTER_REG_ADDR: AMP REZiSEs 0 YRRV TEEERIS Faattiit, AIECH AP F ARSI ET B E
7 TIMESTAMP R[9SR, BIAN3SF ARM ZEF9iHERE, EAEHREA TIMESTAMP_CTRL)
e CONFIG AMP_TS DEV 0 COUNT FREQ: AMP B{Ej&i&s 0 HOitEsmeR
e CONFIG_AMP_TS_DEV_0_COUNTER TYPE: AMP RHiEIEGIZE 0 XIRAYITELEEREY, ARM ZRMDIHEREENTIRIAYE A 0, RISCV ZRMEIHEREesT
RIA9ES 1

A x

ERVIEENENN R, TRAONZEES AMP HERRENSHE - (BAIERAR— T EEEMS), BE amp_ts0 RENT
A reg TAMIARMBISEEE CONFIG_ AMP_TS DEV 0 COUNTER REG ADDR EEB—I, &M A counter type T5REH
CONFIG_AMP_TS DEV_0 COUNTER TYPE FeE—E, R&EHFAI count freq T5sZF] CONFIG AMP_TS DEV_0 COUNT FREQ —%,
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BRTRIEMHT Linux TRISR#ZES API F RTOS IRIE API, E5RIE(H Linux TSP API,
14.2.1 Linux iSRS API

14.2.1.1 amp _ts dev t FiELEE
amp_ts_dev_t #RiR—1 AMP Rf[a2kiS &
typedef void *amp_ts_dev_t;
HOfR EE—MEBEZEE, SEREKEE] AMP HEEIRENSR, B SKERT BRI A2 a0FERT .
14.2.1.2 3REVETE ID MRAY AMP BHEIR IS
int amp_ts_get_dev(uint32_t id, amp_ts_dev_t *dev);
sS4

e id: AMP EjEIEIRE ID
o dev: fSEIRENEIRY AMP RHEIBGR SZRITSE

R[ENE:

o 0: FKRENFIN

o Eifth{E: FEEEN

14.2.1.3 FREUEEIRSFWH XTI AMP BIBRESES

int of_amp_ts_get_dev(struct device_node *np, amp_ts_dev_t *dev);
S5

o np: {EFHEEANREN T RINET
o dev: IEMIRENEIRY AMP RJIERGIRSEAISET

REWE:

o 0: ZRENATH
o Hftb{l: FRENKIK

It APl 9IS EIITERRISEED API, JSTEIFFRIZZREY AMP RIERORE, REEAEAE AMP BERIRERNRENT R BIEINN T EHEEIA
FAItE API HRIEZREY AMP BYE&%IRES :

amp_ts_dev = <&amp_ts0>;

14.2.1.4 FREVASEIEE

int amp_ts_get_timestamp(amp_ts_dev_t dev, uint64_t *timestamp);
S5

o dev: AMP AHEIENIEE
o timestamp: 1EFEBAENZEIRRTIEIBRAVISET, A7 us
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o 0: ZRENEIN
o Hfth{E: FREVEM

14.2.1.5 3XEY AMP RIEEGRERIEIRITENE

int amp_ts_get_count_value(amp_ts_dev_t dev, uint64_t *count_value);
S

o dev: AMP AHjEIELIRE
e count value: ¥SMEIRENEIRTITHEUBERITEET

RENE:
o 0: FKENALIO
o EfthfE: FRENLM

14.2.1.6 3XKEX AMP BSEIZERERYITHESAZE
int amp_ts_get_count_freq(amp_ts_dev_t dev, uint32_t *freq);

8

o dev: AMP RfEBGIRE
o freq: IEAZRENEIAVIHEURERAVIEET, B Hz

RENE:
o 0: FKEVAID
o Hfth{E: FRENLLM

14.2.2 RTOS I4izE API

FBTFIRAE Linux BBHFAGTRESRANIEEY, RTOS IMERRHE T 1 MNETAIBNERFMEI AMP BHEIEGREAY API S, ER API A Linux FRETHY AP
—

14.2.2.1 WMIBECRFER AMP RHEEIRS
int amp_timestamp_init(void);
B8 %
IREWE:
o 0: #AILAkIN
o Hfth{E: ¥R
14.3 API {E@Rx
AMP BBl EEFREERELEREIER (Linux FMENIZZESH] RTOS IEAE—E0), S8BT :

1. YA amp_ts_get_dev KEX AMP BJ{AIZRIRS, ENBEIRENE) AMP RIERIS S ID
2. i8F amp _ts_get timestamp FREVSHIAT AR
3. HRIBEMTEKEFREEIR AMP BYEIEL
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nt.h>

FBAFE@EE sysfs XH3REL AMP BFiER, LL MR536 A, TH4T6< cat /sys/devices/platform/soc@3000000/8020000.amp_ts/
timestamp ¥XEX AMP BHa2, HUTHSSEE  “timestamp: 201721852us, 201721ms”  ZE{ULER, HTF cat RIESEE—EMMTE, X
FERENAR BB SERTRY, XA cat SBMERBEATHIMBI BB R B IE ST,

FRFPINRFEERFZ ARG EE, 8] linux NBEES rv inF—AEH, TUSELUTHINE, XENFEER: IRhitEREREN
ktime W{RIEE, MAPSEERRSE, RERFZEEEY cock _gettime SRENAT BN LR ERRHER BB E. FEFERIXFTTERHERT
EEE, TREEEMURAIREES, BARTAGAENERAENRAFTERN offset (RRE, FEER—RINEER offset (RBE (N
30s) .

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <fcntl.h>
#include <sys/ioctl.h>

#include<errno.h>

#include <string.h>

#include <time.h>

#define IOCTL_GET_S64 VALUE _IOR(@xbb, 1, inte4_t) // FAFIEEIs64E

/] BX—EO , SREVRIA R
long long get_time_in_microseconds(clockid_t clk_id) {
struct timespec tp;

// VM clock_gettime FKEVZHIATE
if (clock_gettime(clk_id, &tp) == -1) {
perror("clock_gettime");
return -1; // iRE] -1 FRIFREESEEY
}

// ¥ seconds F1 nanoseconds FEHRAERITIEL
long long total_microseconds = tp.tv_sec * 1000000LL + tp.tv_nsec / 1000;

return total_microseconds; // REIRFME

¥

int main() {
int fd;
int64_t value;
int ret;

long long microseconds=0;

/] FIFRREG
fd = open("/dev/amp_ts_0", O_RDONLY);

if (fd < 0) {
perror("Failed to open device file");
return -1;

}

/] HfTioct BR/EERN—inted_t3REIRY(E
ret = ioctl(fd, IOCTL_GET_S64 VALUE, &value);

perror("ioctl failed");
close(fd);
return -1;

// ¥ITEDEERAIs64(E
printf("Read offset: %1d\n", value);

microseconds = get_time_in_microseconds(CLOCK_MONOTONIC);
printf("amp ts(us) = %11d\n", microseconds + value);

/] RiFREN
close(fd);

W © RBESRHRRMOBIRATE. RE—IIF 42

MR iE: aw-document@allwinnertech.com


mailto:aw-document@allwinnertech.com

Auwiner
C R =

RS © IRBEERIRNBIRAE. RE—IRF] 43

MR iE: aw-document@allwinnertech.com


mailto:aw-document@allwinnertech.com

@LNIMIER N
SREER: W
EAI ISRl

15.1 §=

WMESZSMIRRAIRIT, INRPETAIDECRC AMP IR T —NSFRRRAGER, —RPErEHIES=HIRI MR RIS BIE AMP 3R THR
BEHR, HF—RPUHEFIRE—REE CPU IR —, AE CPU LiEfTRBIHZRINE TR NN RRER CPU E4ME, Hifth CPU X3
RzE—4R Rl R S ARt I MR BRI

B2IT Z R " RLA ERRETEFIRRR T A E SRR AR CPU _EZER MRS EFIRRE N MRRIRR T, XEhifEFRE—RESR
89, FEEA CPU—, LIZRepiradlzgntgl: —RPEHEtES RSN hEnEA— P ESRREEREIZ A CPU MIMA—R Hifizhss
£, xETHhisEREE AR PR EE RSP — MR, 4 CPU BN NAIRETMRRE, BMEMARTIH RS ES SR CPU
SR

—ERrhiTEHIRRAOBRELRAI/ GPIO FRETIZHIRS: GPIO f:HIRRAERR T — MURERIPiTEEIR:, EIS—> GPIO HMAIFTE GPIO AIFNER+
MESHRRIEEE— Rzt L. TERT.
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15-1: FREfi=HIRRRER RG]

CPUNARM) CPU(RISC-V)
GIC(— g PLIC(—R R SIsE)
— SRR EE e — RS s AT
s METhET EeihzaRER

GPIORERERRE "R PE=sl=E)

GPIOSMERCRBR(BIAI: PAO-PA31)

AMP 172 FIMRPETISECIARE, KRR LRt T = rhimsEsR,

15.2 TEIREE
HE= PR A — R E AERICRE NN RO BRI MR, B N s s8R s EAR R R D B E S AR R S

7S CPU #24b3E,

15.3 EcEisxae

R =rhRIhRE— IR ISR FT=EESE Linux f1 RTOS, 45545 N FIAEERS u-boot,

15.3.1 RTOS

)it CONFIG_AMP_SHARE_IRQ, CONFIG_SHARE_IRQ TABLE_IN_HEADER FILE J9=]i%Iq:
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nts--->
thirdparty components --->
OpenAMP Support --->
[*] openamp share interrupts support
[ 1] use share irq table in header file ( BJi%E)

use share irq table in header file BEgE AR, EELZEHHRREAENAIGEERAEZHE, S2ERREEE, K TERER, SEE
EMER, IRBIMENT dts BLE, F4ERL rtos/lichee/rtos-components/thirdparty/openamp/include/openamp/share-irq-dt.h s3T5,
XHPEEEFERE, PITSEEERERE. FISX=1KRERS.

15.3.2 Linux

15.3.2.1 PIZECE

4% CONFIG_SUNXI_RPROC_SHARE_IRQ:

Allwinner BSP --->
Device Drivers --->
Remoteproc drivers --->
[*] SUNXI remote share irq support

15.3.2.2 dts fit&
TEREEM 3 MEE:

1. EREAFTR "reserved-memory” EIEII— M mATHAREFRHDEERARERNT,

reserved-memory {
e906_share_irq_table: share_irq_table@4244c000 {
reg = <0x0 0x4244c000 0x0 0x1000>;
no-map;

2. {RTBATIEIN reserved-irg TR, F7E reserved-irq TR MEMEANFOEEETS;

/{
reserved-irq {
share-e906 {

arch-name = "e906";

memory-region = <&e906_share_irq_table>;

/* defined by sun55iw3-share-irqg-dt.h */

share-irq =
<1 ox2 RISCV_IRQNn(98, 6) ARM_IRQn(101) ©x00000000>, /* GPIOB */
<2 ox3 RISCV_IRQn(98, 8) ARM_IRQn(103) 0x00000000>, /* GPIOC */
<3 ox4 RISCV_IRQNn(99, 2) ARM_IRQn(105) ©x@0000000>, /* GPIOD */
<4 ox5 RISCV_IRQn(99, 4) ARM_IRQn(107) 0x00000000>, /* GPIOE */
<5 ox6 RISCV_IRQn(99, 6) ARM_IRQn(109) ©x00000000>, /* GPIOF */
<6 0x7  ARMISRON (TIRQN)(B¥930@I0000> , /* GPIOG */
<7 ox8 RISCV_IRQn(100, 2) ARM_IRQn(113) ©x00000000>, /* GPIOH */
<8 0x9 RISCV_IRQn(100, 4) ARM_IRQn(115) ©x00000000>, /* GPIOI */
<9 oxa RISCV_IRQn(100, 6) ARM_IRQn(117) ©x@0000000>, /* GPIOJ */
<10 oxb RISCV_IRQn(107, 5) ARM_IRQn(172) ©x@0000000>, /* GPIOK */
<11 oxc RISCV_IRQn(63, ©) ARM_IRQn(191) 0x00000000>, /* GPIOL */
<12 oxd RISCV_IRQn(65, 0) ARM_TIRQn(193) 0x00000000>; /* GPIOM */

s
s
s

AR BB AR 3 4B
1). arch-name, FIFHRIAILL-RUTSBRASE ATFW remoteproc, XIRL remoteproc BB share-irq EHHEBEAIEIE—E;
2). memory-region, FFFRAFFI TS ESENREFXE;
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TR

EF R — 1

HRE 1 NMYEN id, FEEF] share_irq_table #HHEANTTE=R major BERAVE—S, 3T sun55iw3, share irq_table #4H7]7E bsp/drivers/
remoteproc/sunxi_share_interrupt/xxx-share-irq.h EB#£Z|;

HNEE 2 NMYEFEREL, M 1 FFiaJ9 GPIOA i, 2 J3 GPIOB Flft, HORSEHE
BN 3 NMYENITHLIERS (WR) BFES, E£alRrSHZRRIE bsp/include/dt-bindings/gpio/xxx-share-irg-dt.h;
HNZE 4 NMYUEARIHIERSS (%) OFES, £FETSHZREIE bsp/include/dt-bindings/gpio/xxx-share-irg-dt.h;

BERE 5 MUBEATEDEEERERS, KRR GPIO HPARY GPIO SMEBRETE S ECLA AR IERS (WAL bit /3 0), ERHELAimintIEES
(IR bit 79 1),

3. 1HM remoteproc T &N share-irq @i, BIEEMPESEESTRER arch-name BIHE—, BINEFERBHI memory-region
[BHERIERL FIEINRE XS RN EX I,

&soc {
€906_rproc: e906_rproc@7130000 {
memory-region = <&rv_sram_reserved>, <&rv_vdevObuffer>, <&rv_vdevOvringd>, <&rv_vdevOvringl>, <&e906_share_irq_table>;
share-irq = "e906";
s
¥

15.3.3 u-boot

#H u-boot [F5 remoteproc, Ml u-boot EeEEFEE 4% CONFIG_RISCV_UPDATA IRQ_TAB

Device Drivers --->
[*] Support RISCV
[*] Support RISCV share irq table updata

0

ST AHASSHEGRN, BRTEREhITAE mrs36, v821, v821b, r528, r528s2. ai985, MR153 A AMP System
Resource Manager X {TETR, AMERHZHET, BREZHESH AMP System Resource Manager &,

15.4 BEESH)

TEAE PBO. PD1. PE2, PK10, PK12iX 54> GPIO NEBhlf D BCéaimimibiERs, Eifth GPIO SMEBrhi D BLAAimib EERRAY dts BEERI:

/{
reserved-memory {
e906_share_irq_table: share_irq_table@4244c000 {
reg = <Ox0 0x4244c000 0x0 0x1000>;
no-map;

reserved-irq {
share-e906 {
arch-name = "e906";
memory-region = <&e906_share_irq_table>;
/* defined by sun55iw3-share-irq-dt.h */

share-irq =
<1 ox2 RISCV_IRQNn(98, 6) ARM_IRQn(101) 0x00000001>, /* GPIOB */
<2 ox3 RISCV_IRQNn(98, 8) ARM_IRQn(103) 0x@0000000>, /* GPIOC */
<3 ox4 RISCV_IRQNn(99, 2) ARM_IRQn(105) ©x00000002>, /* GPIOD */
<4 0x5 RISCV_IRQNn(99, 4) ARM_IRQNn(107) ©x00000004>, /* GPIOE */
<5 ox6 RISCV_IRQNn(99, 6) ARM_IRQn(109) 0x00000000>, /* GPIOF */
<6 ox7 RISCV_IRQNn(99, 8) ARM_IRQn(111) ©x@0000000>, /* GPIOG */
<7 ox8 RISCV_IRQn(100, 2) ARM_IRQn(113) 0x00000000>, /* GPIOH */
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Ox9RISCV_IRQn(100, 48
OxaRISCV_IRQn(100, &%

<1e
<11
<12

oxb
oxc
oxd

e906_rproc: e906_rproc@7130000 {
memory-region = <&rv_sram_reserved>, <&rv_vdev@buffer>, <&rv_vdevOvring@>, <&rv_vdevOvringl>, <&e906_share_irq_table>;
share-irq = "e906";

35
s
&soc {

s
s

ARM_TRQN(115) 0x00000000>, /* GPIOI */

RISCV_IRQn(107, 5)
RISCV_IRQn(63, 0)
RISCV_IRQn(65, 0)

ARM_IRQn(117) ©x00000000>,
ARM_IRQn(172) ©x00001400>,
ARM_IRQn(191) ©x00000000>,
ARM_IRQn(193) 0x00000000>;

/*
/*
/*
/*

MHER: WE

GPIO] */
GPIOK */
GPIOL */
GPIOM */

ELEB5Sh/R1E RTOS Tali@id dump_amp_share_irq 54 (288 SDK B39 dump_shirq ©%) EE 281 GPIO SMBHETHIDEISE

cpu@>dump_amp_share_irq
:Status

69:
71:
738
758
77:
79:
81:
83
85:
140:
159:
161:

Enable
Enable
Enable
Enable
Enable
Enable
Enable

:Enable

Enable
Enable
Enable
Enable

Type
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO

Flags

0x00000001
0x00000000
0x00000002
0Xx00000004
0Xx00000000
0Xx00000000
0Xx00000000
0x00000000
0x00000000
0x00001400
0Xx00000000
0Xx00000000

IRQ

9806
9808
9902
9904
9906
9908
10002
10004
10006
10705
6300
6500

GPIO group interrupt allocation info:

GPIOB, allocation mask: ©x00000001, IRQ:9806
ionmask: ©x00000000, IRQ: 9808
allocation

GPIOD,
GPIOE,
GPIOF,
GPIOG,
GPIOH,
GPIOI,
GPIOJ,
GPIOK,
GPIOL,
GPIOM,

allocation

allocation

allocation

allocation

allocation

allocation

allocation

allocation

allocation

mask: 0x00000002,
mask: 0x00000004,
mask: 0x00000000,
mask: 0x00000000, IRQ:
mask: 0x00000000, IRQ:
mask: 0x00000000, IRQ:
mask: Ox00000000, IRQ:
mask: 0x00001400, IRQ:
mask: 0x00000000, IRQ:
mask: 0x00000000, IRQ:

ALERINEEEA dts BEEEAI—EL

15.5 =N
1, HEPUFRRERIRCES GPIO SHIEHISX N T RePUTE ISR, —RPUTE B RIAO MR RIS,

IRQ:
IRQ:
IRQ:

9902
9904
9906
9908
10002
10004
10006
10705
6300
6500

2, HRE— GPIO HAKIARE GPIO SNEBHETDECEET 2 4 CPU #ZL, PlE GBS ST Rt IER E T EE AT
Xz,

3. & GPIO ERFAZIA GPIO XRAISMPFRIRSTERE— CPU LAME, "IERISFKERAIMPFRRITIEER GPIO XIRAYFMEBRRTS
BLfaix A CPU 4038, LERTSE3IM—1 CPU ARiEMHERAY GPIO thitiah IRy, miss3shg CPU M ERIHN GPIO Ffiab IRy
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MEZERNAFXE
481 SDK e AP KR I E S HE B S AN BN SRS, St pR AT SaEs. SIS

16.1 ERARFXIH

WZERNERAFEKEFECSNZASETHRERE, FHIRREATENEEMTRRTRE.

16.1.1 iIETHEFEXLEE

BTREXIERE RTOS IMETERS =AHHESSMIAS 4+ MEMORY EEEEENNEFXIS, L MR536 9, ERIANERESMAIIE (rtos/
lichee/rtos/projects/mr536_e907/evb1/freertos.lds.S) RN TRFXIFIEE NI T :

/* Linker script to configure memory regions. */

MEMORY
{

RAM (rwx) : ORIGIN = CONFIG_ARCH_START_ADDRESS, LENGTH = CONFIG_ARCH_MEM_LENGTH
¥

AUET EEEN T 5485 RAM [IR7F, Higtatiit CONFIG ARCH START ADDRESS, % CONFIG ARCH MEM LENGTH, iX 2
N=kBETF RTOS ECE.

FHEHIRBIRSEERR A HRIRIAN S, TR BRENGEHERSIASHE (B842J9 build/mr536_e907_evb1/projects/mr536_e907/
evb1/freertos.Ids), #1F:

MEMORY

{
RAM (rwx) : ORIGIN = Ox60000000, LENGTH = ©x100000

¥

BILAEEIE 7 RAM BIAZRGEEAENIE /9 0x60000000, 1<E/ 0x100000, HRIESHFAFFM, XKIEHSIE DRAM, BF DRAM —fR4E+%
HRER IR T 4S M -

reserved-memory {
e907_dram_reserved: e907_dram@60000000 {
reg = <Ox0 Ox60000000 Ox0 0x00100000>;
no-map;
s
s

16.1.1.1 (EBMMEZESEITHREXEE

1. BESHRRPFER, WANZAILIAER DRAM KIgRIIESEE., 5Ig0: MR536 &L, MZATAE DRAM XIHIEHSEERZ: 0x4000
0000-OxFFFF FFFF

2. EEE dts, ¥ DRAM ERENAERERE TR, RE T RIOATREREMZERN, ERASBXRAFENRGAFER. a0 5
MR536 (I E907 FiER 2MB HIPITEESE], PITFAEANEHES 0x70000000, /)3 0x00200000, He, no-map BEFERXLAFERER

R RN N E (A S BRET

reserved-memory {

€907_dram_reserved: e907_dram@60000000 {
reg = <0x0 0Xx70000000 Ox0 0x00200000>;
no-map;

15
};
3. BRMNZETREFRRIBIAINERE. & Tina 3RET, 1517 mrtos menuconfig , 82 CONFIG_ARCH START ADDRESS #0

CONFIG_ARCH_MEM_LENGTH, Sig&iimENEXE—5.
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TART_ADDRESS=0x70000000
EM_LENGTH=0x200000

£ Tina ;B TR, H14T mrtos 48i% rtos, 1T mkernel 7% kernel (ERIE: #HiE dts) .

£ Tina 3BT, HiT pack , 1TEEEE.

IRRTER G,

£ RTOS imi@id free (S EENFNBRENAN, LIRIEEISTE. Fl0: & MR536 £&, B free BERIKRAFLANEMIE, XIEHER

AUAY 0x60000000-0x60000000+0x100000, FAILAEENEM/EHitbERRZAE 0x70000000-0x70000000+0x200000 XEIEASEER, FEF
RAFZEBEEAR.

N o v

g 16-1: IBfTAFHENRAIBLLRE

cpud>free cpudsfree
==> Reund [1] <== ==> Round [1] <==
Total Heap Size : 679848 Bytes ( 663 KB) . <3 Total Heap Size : 1727616 Bytes ( 1687 KB)
Free : 496448 Bytes ( 484 KkB) Eﬂﬁu [ Free : 1545824 Bytes ( 1588 KB) ESZJI_II;
Min Free : 428752 Bytes ( 410 kB) Min Free : 1469328 Bytes ( 1434 kB)
List Task MIN Free Stack( unit: sizeof(BaseType) ) List Task MIN Free Stack( unit: sizeof(BaseType) )
Task State Priority Stack # Task State Priority Stack #

Name State Pri

&
x

Idx StkCur StkBot Name State Pri

g

Idx StkCur StkBot

H
LI X 18 2966 18 Bx5BB88e68 Bx60885T68 @ oI X 18 2982 18 Bx78B88e68 @x7ees5T608
IDLE R a 982 4 BxE006cT28 Bx6e86bTde IDLE R 2 982 4 Bx7086cT28 ex7eechfde
amp_hw_wdog_feed B 31 94 2 BREOVE56CE Bx60865390 amp_hw_wdog_feed B 31 94 2 Bx798656c8 Bx70865398
uart B 15 4398 1 Bxc0069das Bx60B65860 uart B 13 4398 1 Bx70863dad Bx7BB65868
Tmr Svc B 31 1914 5 Bxc006T188 Bxce86d268 Tmr Svc B EXS 1914 5 ex7eect188 ex7006d268
ctrldev B (3 4806 12 Bx6008:118 Bx6883a280 ctrldev B & 4806 12 Bx7883e118 Bx7883a280
cpu-vring-ipi B 31 3094 9 BxG00857e8 Bx6087d918 cpu-vring-ipi B 31 3894 9 Bx7BBE57e8 ex7087d91e
pm_suspend B 16 938 6 Bx68878928 Bx6ee6Tase pm_suspend B 16 938 6 Bx 78878928 ex7ee6Tase
pm_client B 16 4818 7 BxE0074d T8 Bxcee7ef38 pm_client B 16 4818 7 Bx70874dT8 ax7ea7atie
I

D s

BRATUSEXNMEBEIETREXEMN DRAM #E] SRAM, IIHRETAEKEZE SRAM, EEHE boarddts &, TE
FiZENPIE SRAM WERXIE reserved REBTR, HEEREMA remoteproc T HFH] memory-region FEiEH5IHX
X 35 13N nRTQSy - refifon =COM GraRCle sSTART> ADDRESS

LA®  CONFIG_ARCH_MEM_LENGTH, 5 &WMBIZTHFXE —%. SRAM  XFHM DRAM XEHATLIRRME, &
CONFIG_ARCH_START ADDRESS. CONFIG ARCH MEM LENGTH R#57E SRAM 1 DRAM {8 —i%—

16.2 HE=RFXIH

MERNHEATXEEREZEG ST/

o FATF rpmsg i&(=RY vdevObuffer, vdevOvring0 #0 vdevOvring1 {REBINTF
o FF rpbuf BERIREBAE
o FATFHE=HURTNEER share_irq_table (RENE

LAMR536 796, H Linux IREAY dts BeEEBI MRENFXIE:

y{

e€907_rpbuf_reserved: e907_rpbuf@42380000 {
compatible = "shared-dma-pool";
no-map;
reg = <0x0 Ox42380000 0x0 Ox80000>;

s

rv_vdev@buffer: vdevebuffer@42400000 {
compatible = "shared-dma-pool";
reg = <Ox0 0x42400000 0x0 Ox40000>;
no-map;

35

rv_vdevOvring0: vdevOvringo@42440000 {
reg = <0x0 0x42440000 0x0 0x2000>;
no-map;
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rv_vdevOvringl: vdevevringl@42442000 {
reg = <0x0 0x42442000 0x0 0x2000>;
no-map;

}s

e907_share_irq_table: share_irq_table@4244c000 {
reg = <0x0 0x4244c000 0x0 0x1000>;
no-map;
s
s

A LAEZR  vdevObuffer@42400000, vdevOvring0@42440000, vdevOvring1@42442000 RRBEF rpmsg BEMNEREBRE,
€907 _rpbuf@42380000 2T rpbuf BSAUREBNTE; share irq_table@4244c000 E2RFHE=HMAREBRE.

16.3 (EAFXIHRYMEIE

IR iz PR RS PR TE X ek itk Eas Sk aet IR N2 3SR e, WS TRE I RIS S EE R
B Linux 3RS dts E2EF0] RTOS Hf‘zﬂﬁﬁﬂﬁﬂﬁ

BIMETXEHZATKIFHIHELRS (T HE=HEERNAFEKERSARMNRIERINEMMEBSBMZIER), MR MPURISC-V 28158
W PMP) EcE 5 B RISERTRELLE/D (FLal MR527 B RV 2R 8 MEERE), BEIENREBXLESWINZIERHNINFRIBEE HESHEX
&, AIRRREREGEAEETE EIEATERERNERIEL +1 G5 TREATEXKERIEMII, XEMENZRFEER— MPU BE&
SFEXREEXLEHENERIFIHENERER, FHLENZBTF MPU BEBERBHENESHARIZTHRE.

LE "HEREXE" ETER e907_rpbuf@42380000. vdevObuffer@42400000, vdevOvring0@42440000 F] vdevOvring1@42442000
X 4 MEKEFHEEBRFXE. TELL MR536 A6, SHIEAT rpmsg BEAIHEE=RFAIAT rpbuf BERIHEZRZRERZ] 0x70000000
FHRRSELSRFIEAYRG):

reserved-memory {
e€907_rpbuf_reserved: e907_rpbuf@70000000 {
compatible = "shared-dma-pool"”;

reg = <0x0 O0x70000000 Ox0 Ox80000>;
s

rv_vdev@buffer: vdevlbuffer@70080000 {
compatible = "shared-dma-pool”;
reg = <0x0 Ox70080000 Ox0 Ox40000>;
no-map;

}s

rv_vdevovringd: vdevlOvringo@700c0000 {
reg = <Ox0 Ox700c0000 Ox0 0x2000>;
no-map;

s

rv_vdevOvringl: vdevOvringl@700c2000 {
reg = <0x0 0x700Cc2000 0x0 0x2000>;
no-map;

}s

e907_share_irq_table: share_irq_table@4244c000 {
reg = <0x0 0x4244c000 0x0 0x1000>;
no-map;
s
s
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LEFAET OpenAMP RPmsg #EERIUR Linux Pt RPMsg 1852, SEIITFREHESE (Rpmsg V1/Rpmsg V2) , 7SERIFYE AMP 72 Tt
ITRREERS. Rpmsg V1 5 V2 MAFIEETIRSH APl 0,

17.1 Rpmsg V1

17-1: Rpmsg Z{HIEER

app.c

¢

S s s s o] fdevTpmsgD

I
rpmsg driver
P{Fﬂ F.g =) : rpmsg.client.c !
L

register_rpmsg_driver

()

rpmsg_register_device

I
rpmsg device | rpmsg ns cb I
I

RTOS APP rpmsg_create ept(name)

HiBEHmsEnmiza T

RTOS u#iEFE rpmsg_create_ept BIEEE name AR,

Linux ifs romsg core B Zim=BIEEE, A rpmsg_register_device EEVEA—MREIEME rpmsg bus,
Linux if; romsg bus ICECEFERIAVIREN, fitRE probe &iE,

Linux if3Rzf] probe BREGER—LERIRAIS BELAR S5 RAI AL

Linux i%3EE1HY probe REERET A, rpmsg bus £EISE—1 ACK,

RTOS imliZ) ACK [FiREImmAPIAT, ILBIER is_rpmsg_ept ready RERIR[E true,

S T o

—MEZEY rpmsg IRENBIEFFEI T :
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17-2: Rpmsg BEHE

RV/DSP Linux

BRAPPET BAEERHpmsg¥)
rpmsg_create ept{name) ‘.:-| rpmsg_register device(name) register rpmsg_driver(name)
: I T
I .0 ) (YR ,
i !
i rpbsg bus :
l._._._._._._._._._._._._._l ......................... -
probe()
$ T |
: ¥
rpmsg_send ﬁ% P"] :f? i rpmsg_driver-=callback()

1)

L ept cb0 ]q_ p@ﬁ | g ‘

Vi

| rpmsg_destroy ept remove() ‘

it

¥

PRRS, XSPoinmeBBP=EEW /dev/rpmsgX HRIEZED, B TEENSIERER, MZEdHFimaEHT. AFRTLUR
Y€ /dev/rpmsgX , BT LKBN Iz 21X SRAVEUERE, BTSN /dev/rpmsgX SEEiminRIEEE. F TR, @A imRReIERE,
SIRARIB S HE RN IR

1. [Linxu %] AR EESERE ctrl HRREBEFRZESE (Fla0: /dev/rpmsg_ctrl-e907_rproc@1a00000) , XFXAMIHEBAN
RPMSG_CREATE_EPT |OCTL < TRl &

2. [Linux %] rpmsg_master.c g, RPMSG_CREATE_EPT_IOCTL {8, @ ctrl s A&1%X RPMSG_CREATE_CLIENT #5<$%| RV/DSP ,
1k RV/DSP Seliimm. RV/DSP Sliinme, REdaERSEEMAR Linux inth SIZEXIAimR

3. [RV/DSP] rpmsg master.c FOIEHREFENN RPMSG_CREATE CLIENT @<, Bl client s (iZik=FTFHN Linux B4AY client ks
BHTRY @) [, FTER client A9 name ERE%—A9 (FI40: sunxirpmsg client) , FEGIERIRMAY, SHE—IZiHmaAY src F dts TR
&7 RPMSG_ADDR _ANY, SABEARMSE src, dst B Linux i5HEE (dst HEE Linux #5A9iH AT src)

B ERSIRR, REGSHE, KRIELHS Linux i

5. [Linux if] #Erpmsg_ns.c/rpmsg_ns_cb Bl &R FEW R HEHS, AR D rpmsg_create_channel gl E BEH L <EHA
F| rpmsg_core.c/rpmsg_register device jEM— rpmsg device (—4 rpmsg_device XFF— rpmsg BFIRE) , S client if
B romsg_device FNIRERESH—HI (fIg0: sunxi,rpmsg_client)

6. [Linuxiiw] rpmsg_bus SEEICEAHLE], FARSLZE probe £ (rpmsg_dev_probe) , TERELRY probe FliEinm (IZimmFIMZEIER
I rBY—SXBERIImS) o IRV REIETIRA) RPMSG_CREATE_CLIENT JHR, RUEIN /dev/rpmsXigE, HEABNmAIEIRER
RO ERER R EL

7. [Linux i%)] 2B probe %, BREAXMIKFIA probe EHEL (rpmsg_client.c) , XA RPN iH =T R AYIR S X4

(/dev/rpmsgX ) LARE{HEIEEEE fops

8. [linuxiw] FAFZSiEfY RPMSG_CREATE_EPT IOCTL ZEIt5ER:, RV/DSP 0 Linux imgBEIE T — Nimm, IXF Nmm I LA 780ER B
9. [linux #w] FAF=EIXS /dev/rpmsgX i#4T read/write , BIRISER X immBNESEIE. BN /dev/rpmsgX RIEIRS K i%%45 RV/DSP ,

RV/DSP RiXTRAVEE, SEFEREREE, BRALUSHIEEH
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gV2

Rpmsg V1 BIHEGRIEEZY, FELRITHEARA. Rpmsg V2 IEZREHZIT T inmAYEIRE SHEBYLE, @Y ctrl imBEEE Master 5 Remote
2 FEE (NS_CREATE/NS_DESTROY) , &X7 V1 FEHGRARSNEERE, FEnmtoRAfSEENE SR, V2 RsE
HSONEZ N RBiHALF], FiBd Keonfig $FRESTH V1/V2 APl H1251]i,

17-3: Rpmsg V2 E{HEE

rpmsg v2 ifiEE .
(—iﬁ') rpmsg_create channel }———{__rpmsg_eptdev probe ) —iER, (@) —B{ rpmsg_ciridev v2.ch s Pred-cHidew creste eptdey. )
rpmsg_eptdev alloc ) ——————————7
a5 rpmsg_ctride_add._eptdev rpmsg_eptdev_fle_init ( 3t
teno{_ moev=snus  Jest—(_ rpmsg eptdev register ) e SRS a—s—(_rpmsg ctrdev get det )
vis ! !
te——(rpmsg_cridev del epraer_) ’—( down_timeout —{ put device Ye—sw—(_ cdevdevicesad ) create_ept
P —
te——((pmeg_crride destroy eprdey Ja—trE—(_ . ) e ve  Ja—sem—(__eptops o cate  JiEmT, (@) (Crpmeg_cridev cose_eprdes_Ja—st—{(_rpmsg nv\dev add eprdev)
"
) <« (encode) = rpmag c z mm‘&m )
| it REE—
<z, (23) o rpmsg ctridev. Hy emote eptdrv->cbsbind A )
{  rpmsg_ctridev_notify eptdev ra——| rpmsg_ctridev_cb. e—aER (E8) —
((romsg_culdev, destroy_eptde ) eptaru->cbs complete i )
( put d stioy AR () —> —(EEER () —{ rpmsg cridev v2co s PMe9-Udes desioy epidev')
2 RIOSHEED
st o sevcese R (omsa_eves s gprdes (Comsacden ind praer )
#: RIOSTA
AR
(romsg_cptdev release ) (" romsg_eptdev_fe_deint ) sz, (9582) ——_rpmsg_ctrdev notif_remote ) ((rpmsq.ctridev_destroy_eptdev )
(" pmso_cudes purdent ) ( romsg destroy ept ) (omsg desroy ept ) ((rpmso_ctde unlink cptdev )
( omsoepdevpn ) eptops. destroy ) ( smtm- mm ) eptdrv>chsunbind_ J——{_ AFEE )
] rpmsg _ctridev cb i, () —

V2 28, Linux iS5 RTOS in&ZB—1 ctrl igsa (sunxi,rpmsg_ctrl v2) , ERARICIERFIEREIE, Linux im@ld /dev/rpmsg_ctrl-* =
2 joctl MO, RTOS imi@d rpmsg client v2 bmd/unbmd% APl  EIEESIRG), Wim@EE  ctrl imEaE
v_msg HERINETMIERICERSHESR. HinmelEnENT:

1. [Linux iw] BRZTE@EYEE ctrl R X (Fla: /dev/rpmsg ctrl-e907 rproc@1a00000) , & A ioctl
RPMSG _CREATE_EPT IOCTL &ietl@immiaK, EANHmmZFR name

2. [Linux %) rpmsg ctridev.cl@ i ioctl, 5B  eptdev  FHi@iTidr allocn Eimm ID BB 512~1023) , AFE
FB rpmsg_create_channel € rpmsg channel, fii& RTOS imfp & IRS

3. [Linux %] €% rpmsg channel f, Linux if rpmsg bus PCELE] sunxi,rpmsg_ept v2 3Kz, fifA& eptdev probe, ItbAT RTOS izl
Bexdim A

4. [Linux if] eptdev probe 5epk/E, Linux im@id ctrl s RTOS &i% NS_CREATEBE, EminmEFR. src/dst #lHER

5. [RTOS %] rpmsg ctridev v2 cb 3t NS CREATE ;EE, EHEITMAY eptdrv (81T rpmsg _client v2_bind jF#ft) , 1@ELEIE R
SEE eptdev, i@id bitmap EHEE, B romsg create ept B, #OXIER bind 1 complete Bl

RTOS imi@id ctrl ismEIE NS_CREATEBR, EroEiFaittiHEs

7. [Linux ig] Linux s EIEISE, up(&eptdev->notify) IEEESE4E, ioctl IREliF ID, /dev/rpmsgN iR mul# AP read/write {#

A
it R S gl T :

1. [Linux i#%] FAFZSiElER ioctl RPMSG DESTROY EPT IOCTL, fEXNiHeT ID

2. [Linux %] #Z ctrl #5306 RTOS &% NS _DESTROY j&&, RTOS i rpmsg ctridev v2 cb ST eptdev, 18R unbind
B, BRUEIFIER

3. [Linux %] $HERSeRE, /dev/rpmsgN iRET5 mBREiR
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AMPIZET, RTOS S ESHPTRRE 2 [EHTIHEIBIE,
RPMsg BIELBREREO. F5: APRS rpmsg BISEFT,
BEER"

OpenAMP RPMsg i&

ERENLEAT:

#include <openamp/rpmsg.h>
#include <openamp/sunxi_helper/openamp_platform.h>

/* Endpoint callback, called when the endpoint receives data.
static int rpmsg_ept_callback(struct rpmsg_endpoint *ept, voi
size_t len, uint32_t src, void *priv)
{
/* o0 */
return RPMSG_SUCCESS;

/* Endpoint seRVice unbind callback, called when remote endpo

static void rpmsg_ns_unbind_callback(struct rpmsg_endpoint *e
{

/% 600 9
¥

int main(int argc, char *argv[])

{
struct rpmsg_endpoint ept;
struct rpmsg_device *rpmsg_dev;

/* 1. Get rpmsg device */
rpmsg_dev

/* 2. Create endpoint */
rpmsg_create_ept(&ept, rpmsg_dev, EPT_NAME,
omsg_ept_callback, rpmsg_ns_unbind_callback);

EPT_SRC_ADDR,

/* 3. Waiting for endpoint ready */

while (!is_rpmsg_ept_ready(ept)) {
/* sleep ... */

}

/* 4. Send data to remote */
rpmsg_send(ept, data, data_len);

/* 5. Destroy endpoint */
rpmsg_destroy_ept(ept);

return 0;

Jevice, AEEEIE endpoint HIES.
2.

HTXS; EmimitEEs endpoint @i BRIt

FEEREREDN

£ rpmsg_send EmiHRIEER.

HABFERF endpoint Bt, £ rpmsg_destroy ept $HEE.

TR, JED

MBS TR

ZEE(HFAF| OpenAMP J RPMsg #E28, J‘_t‘m*ﬁ, FAFPALLTfi# OpenAMP

FEETEEN rpmsg EBEMZORFTRE, BNSSE "romsg MAE

*/
d *data,

int is destroyed.
pt)

*/

openamp_platform_get_rpmsg_vdev(RPMSG_DEV_ID);

EPT_DST_ADDR,

Bl endpoint, FIFEFEFFIEITIRIE endpoint SimindhEEESH{TE(S, endpoint BiRMEUIFIEirttEE, EAHBRMIERES, endpointiﬁﬂiﬁﬂﬂht

endpoint K EiziRgt IS RITRAESR, BREERESSWIRERE.

endpoint [AEARKIXHER], FESFEEST.

AL AR OpenAMP RPMsg ZOHEETIZEMIAT=ME0, BIRENT rtos-components/thirdparty/openamp/sunxi_helper/ope

namp.c

/* ¥R, SRR T 0penAMP RPMsgfirpmsg_create_eptiZE[1*/
struct rpmsg_endpoint *openamp_ept_open(const char *name, int

rpmsg_id,

uint32_t src_addr, uint32_t dst_addr,void *priv,

W © RBESRHRRMOBIRATE. RE—IIF

MR iE: aw-document@allwinnertech.com

55


mailto:aw-document@allwinnertech.com

@LWIMIER ;
g SREBR: B

rpmsg_ept_cbcb, rpmsg_ns_unbind_cbunbind_cb)

/*FAime , WA T 0penAMP RPMsgh{rpmsg_destroy_eptiE[1*/
void openamp_ept_close(struct rpmsg_endpoint *ept)

/*REHBEIrpmsginim , PIEBJEF T OpenAMP RPMsgrpmsg_sendfE[1*/
int openamp_rpmsg_send(struct rpmsg_endpoint *ept, void *data, uint32_t len)

17.3.1 OpenAMP RPMsg #3588

17.3.1.1 3FXKBY RPMsg Device

/* <openamp/sunxi_helper/openamp_platform.h> */

struct rpmsg_device *openamp_platform_get_rpmsg_vdev(int id);

XNMNELEECENH API, FIEEE OpenAMP B/, £EFAHI OpenAMP E#IAHIZIEF£ 67 RPMsg device, 1% API #.2 FASkFEEGED
HEEYIIRWEFRY RPMsg device,

—R&3EE, —1 RPMsg device R —MalHTESHITERAM RS,
Bihg9 1D 8, EeEFELHEHENNT:

o XIFER: 05K DSP i, 1K RV iR;
o XTFE—M: 01F ARM ix, 1 RES—PMZ. W, 3T RV g, ID=1FFxiwAT DSP 43838, 33 DSP i, ID=1 FRITiwAI RV
QbEREE,

17.3.1.2 £li# endpoint

omsg.h> */

/**
* rpmsg_create_ept - create rpmsg endpoint and register it to rpmsg device

*

Create a RPMsg endpoint, initialize it with a name, source address,
remoteproc address, endpoint callback, and destroy endpoint callback,
and register it to the RPMsg device.

*

*

*

@ept: pointer to rpmsg endpoint

*

@name: seRVice name associated to the endpoint

*

@src: local address of the endpoint
@dest: target address of the endpoint
@cb: endpoint callback

*

*

*

@ns_unbind_cb: end point service unbind callback, called when remote ept is
&3 destroyed.

*

In essence, an rpmsg endpoint represents a listener on the rpmsg bus, as

*

it binds an rpmsg address with an rx callback handler.

*

Rpmsg client should create an endpoint to discuss with remote. rpmsg client

*

provide at least a channel name, a callback for message notification and by
default endpoint source address should be set to RPMSG_ADDR_ANY.

*

* As an option Some rpmsg clients can specify an endpoint with a specific
* source address.
*/

int rpmsg_create_ept(struct rpmsg_endpoint *ept, struct rpmsg_device *rdev,

const char *name, uint32_t src, uint32_t dest,
rpmsg_ept_cb cb, rpmsg_ns_unbind_cb ns_unbind_cb);

SFE—4 RPMsg device, ETLABIEESMEHERER endpoint, HRAATREIES R,
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b RETDTIHAMEEEFZ endpoint FIMBIEAR T B RTSTEREE;
e ns_unbind_cb RFKETHIIAAI endpoint SHERAHIEARR (RABZLMBE, minaB— MR endpoint SZAMAT endpoint KB
k) . WISRAFE, =& NULL,
endpoint AT —LAFTE:

o 0x35 (+HHIAY53) @ FABHRFE{E name service [HEBHIKIA.

e > 0x400 (+#FIAY 1024) : KFHZFETF 0x400 HIERERIEBE D EHIMIHE. HAFEIE endpoint B, fNRIE src 5 dest &/
RPMSG_ADDR_ANY, RPMsg SEMAESEESHME, XAMDEHHER LM 0x400 FFH4.

e RPMSG ADDR ANY (+7\#t4If9 OxFFFFFFFF) : fEEFISEMULFN name service BRINEIRER (EANHRTFA RPMsg BHHE
RPMSG_ADDR_ANY , LABiZEEEAENE) .

name service #lf#, BFEMIEHFH{T RPMsg device/channel/endpoint BIEIZSEIE,

1. Bl endpoint B, W55 dest i85 RPMSG_ADDR ANY, £7Fimi#&1% name service EEE,
SN EREAL RPMsg
. IEmHEFiIE, RXERERK,
4. WRITIREING, dest iESZATIRAIM endpoint BUBLE, IWATHIRIFHAREISAHIAY endpoint SimiRAY endpoint #H1TiE(S,

HTFRDEAMRER, —RRRTESHEFBtbIE ) RPMSG_ADDR ANY, itEBIHE.

17.3.1.3 Z#F endpoint /ST

/* <openamp/rpmsg.h> */

/%%
* is_rpmsg_ept_ready - check if the rpmsg endpoint ready to send

@ept: pointer to rpmsg endpoint

* X X *x %

Returns 1 if the rpmsg endpoint has both local addr and destination
addr set, @ otherwise
*/
static inline unsigned int is_rpmsg_ept_ready(struct rpmsg_endpoint *ept)
{
return ept && ept->rdev && ept->dest_addr != RPMSG_ADDR_ANY;
}

FESREUEREA, SRERZEORE endpoint @EHL.  (LfEA name service YIHE, SELFARTHESCARTTEN, 25
1887 endpoint fY dest_addr) .

17.3.1.4 BEiEiRRIEEE
MimimAIEEHERERLLT APl (BRRIIARTSE L34 openamp/include/openamp/rpmsg.h )

omsg.h> */

static inline int rpmsg_send(struct rpmsg_endpoint *ept, const void *data,
int len);
static inline int rpmsg_sendto(struct rpmsg_endpoint *ept, const void *data,
int len, uint32_t dst);
static inline int rpmsg_send_offchannel(struct rpmsg_endpoint *ept,
uint32_t src, uint32_t dst,
const void *data, int len);

static inline int rpmsg_trysend(struct rpmsg_endpoint *ept, const void *data,
int len);
static inline int rpmsg_trysendto(struct rpmsg_endpoint *ept, const void *data,
int len, uint32_t dst);
static inline int rpmsg_trysend_offchannel(struct rpmsg_endpoint *ept,
uint32_t src, uint32_t dst,
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*data, int len);const void

o send 1 trysend ERIRFNXFIFER: HREAREHEUEN buffer EH THS, send ZKBIRISIEZEE, BEF buffer afAEL 15 FLl@ATIR
[E]; trysend NIZE3ZRNX[E],

e send, sendto, send offchannel IX=35F#AIXFIR: send RETEIZ(FER ept Y src F1 dst; sendto FREI(ER ept AY src, {B dst 2{FF
EIMEBERAISEL, send_offchannel BREAMIZ src 70 dst #85 ept Tk, EBR(EMBRIMEHESEL.

BRI, ER—imAREEYER, ESCHA—EEM endpoint BRIttt WMNRZAIRIEERIA endpoint, g FELRLMERIRRIEEMIEE

—RATHEER, B/EFERIEXRIEIA endpoint SRIEHETE.

m iR

JEBRADSCIISRE, SR rpmsg_send BIXMSIRETSABIIRE RPMsg S/NEEA buffer A/, BNISHERT. 250
ouffer FIA/NEER 512bytes, #1Fk 16bytes HISLEMER., FIFEIRANMEHIEIERS 496 bytes,

17.3.1.5 %58 endpoint

/* <openamp/rpmsg.h> */

/**
* rpmsg_destroy_ept - destroy rpmsg endpoint and unregister it from rpmsg
e device

*

* @ept: pointer to the rpmsg endpoint
*
* It unregisters the rpmsg endpoint from the rpmsg device and calls the
* destroy endpoint callback if it is provided.
*/
oimdy* eyptt)(struct

17.4 iB(Eik
17.4.1 rpmsg &SNzt
ATEFREWER, RTOS FET rpmsg BBt HAARE, 1T

17-4: rpmsg BiXEE

> Search (openamp) > Libmetal sy

rpmsg client driver
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y= includes, <N= excludes, <M- modularizes features.
Press <Esca<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

- rpmsg client driver]
txport client test cmd

17.41.1 FFHEIF

RTOS #Z=HI&%HA eptdev_bind a5S# TR,
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17-5: rpmsg test

cpuO>eptdev_bind test 5

cpuO>rpmsg list listen

listen alive

5 0

console 100 O

eptdev_bind #5<i5E8:

o B —: name, FTRFEBHITHIHREZFR,

o BET: cnt, ZBMImERSALISIES /DNEE,

rpmsg_list_listen TS, ZHSFIEHABEEGITIRRNEEEE, HES
17.4.1.2 HEg)E

nsg_demo &S TS mAIE.
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MR iE: aw-document@allwinnertech.com


mailto:aw-document@allwinnertech.com

@LW/MIER -
XHEER: W

17-6: rpmsg test

chio _hE!ll 0

demo -1
" failed |
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17-7: rpmsg test

cpuB=ctrldev: Rx 44 Bytes
Waiting for sunxi,rpmsg_client
client: Rx 8 Bytes
rpmsgl: binding
send 8x13131411 to rpmsgl
create rpmsgl client
ctrldev: Rx 44 Bytes
Waiting for sunxi,rpmsg_client
client: Rx 8 Bytes
rpmsg2: binding
send 0x13131411 to rpmsg
create rpmsg2 client
ctrldev: Rx 44 Bytes
Waiting for sunxi,rpmsg client

client: Rx 8 Bytes
rpmsg3: binding
send 0x13131411 to rpmsg3

create rpmsg3 client succ
ctrldev: Rx 44 Bytes
Waiting for sunxi,rpmsg_client
client: Rx 8 Bytes
rpmsgd: binding
send 8x13131411 to rpmsgd
create rpmsg4 client s
ctrldev: Rx 44 Bytes
Waiting for sunxi,rpmsg_client
client: Rx 8 Bytes
rpmsg5: binding
send 0x13131411 to rpmsgs

ctrldev: Rx 44 Bytes
listen is full.

send 0x13131416 to rpmsg6

TRHE log AJLABE, BT —1 rpmsg1-55 P, EH RV RERT 514, HEESREEERE 5 1.
rpmsg_demo SEi5EE:

e -rname: ISEEHAEREZE, BREFH dts EY rproc TRURE,; WI7E MR527 SE& £, RV 7E dts B9T5=1455 €906 _rproc@7130000,
o -cname: REUEMIHFRIIEF, rpmsg B HFHITILE.
o -d name: FEMIFAIIHRIET.

17.41.3 PHEBEE

O EAIBURHERIRY BRI,

17-8: rpmsg test

root@l tnal tnux:

root@Tinalinux:/# echo hello,rpmsgl.I am Linux. > dew/rpmsgl
root@T Lnal tnux: /# & hello,rpmsg2.I am Linux. > dewv/rpmsg2
root@Tinal tnux: /# e hello,rpmsg3.I am Linux. > dewv/rpmsg3

root@Tinal inux: /# e hello,rpmsg4.I am linux. > dev/rpmsg4
root@Tinalinux:/# echo hello,rpmsg5.I am Linux. > dewv/rpmsgs
root@Tinal tnux: /
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17-9: rpmsg test

cpuB=rpmsgl: Rx 25 Bytes
Data:hello,rpmsgl.I am Llinux.

rpmsgZ: Rx 25 Bytes
Data:hello,rpmsg2.I am linux.

rpmsg3: Rx 25 Bytes
Data:hello,rpmsg3.I am linux.

rpmsgd: Rx 25 Bytes
Data:hello,rpmsg4.I am 1inux.

remsgs: Rx 25 Bytes
Data:hello,rpmsg5.I am linux.

RV @) Linux &IXEHE:
17-10: rpmsg test

cpul=rpmsg_list epts

name major src - dst
rpmsgs &] Ox406 - Ox406
rpmsgd 4] Ox405 - Ox465
remsg3 5] Bxd64 - Oxd404
remsg2 o Axd403 - Oxd403
remsgl o Axd402 Axd402

cpuf=eptdev_send 3 hello,linux
will send hello,linux to rpmsg3

cpue=fj

17-11: rpmsg test

root@T inal tnux: /#
root@Tinal inux:/# cat dev/rpmsg3

hello, Linux

rpmsg_list_epts an<iRE:

o TB¥, FHHIRTRNRRETR, WIHERSE

eptdev_send #3<i5iEE:

o B¥—: id, IEEFAM— rpmsgX ImRAIXHEE, XEBR X HiES#—EEn id, A& rpmsg_list_epts EFXATH FRYIHA.
o BHT: data, ERIXAVEIE

17.41.4 H=xA

Linux =R, sk romsg2 T5ra:
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17-12: rpmsg test

17-13: rpmsg test

cpud>ctrldev: Rx 44 Bytes
send 8x13131411 to rpmsg2
rpmsg2: unbinding

RV EapXAIRE
17-14: rpmsg test

cpuB=rpmsg_list_epts

name major src - dst
rpmsgs ] Axd406 - Ox406
rpmsgd ¢ 0x405 - BOx4085
rpmsg3 0 Bx404 - Ox404
remsgl 5] Ox402 - Ox402

cpub=eptdev_close 3

will close rpmsg3
rpmsg3: unbinding

cpue=fj

17-15: rpmsg test

root@TitnaLinux:/# 1s /dev/rpmsg*

/dev/rpmsgl /dev/rpmsg5

/dev/rpmsg4 /dev/rpmsg_ctrl-e906 rproc@/130000
root@TinaLinux:/# |}

WS AERIREE:
17-16: rpmsg test

cpuB=eptdev_close 3
will close rpmsg3
repmsg3: unbinding

cpuB=eptdev _unbind test
unbind test

rpmsgS: unbinding
rpmsgd: unbinding
rpmsgl: unbinding

cpua=f
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17-17: rpmsg test

root@Tinalinux:/# [ 569.814480] virtio rpmsg bus virtio®: destroying channel sunxi,rpmsg client addr 0x406
[ 569.823903] virtio_rpmsg_bus virtio@: destroying channel sunxi,rpmsg_client addr 0x405
[ 569.833220] virtio_rpmsg_bus virtio@: destroying channel sunxi,rpmsg_client addr 0x402

root@T tnaLinux: /#
root@TinalLinux:/# 1s /dev/rpmsg*
/dev/rpmsg_ctrl-e906_rproc@’/130000

eptdev_close @< i5iBA
o B¥—: id, EEMRB— rpmsgX imm, XEAY X HESHIEEN id, FEE rpmsg_list_epts EEZRIR YA,
eptdev_unbind #3<15ER:
o F—NESH: name, RAFENERTIRRETR, BOEEIR, SBHAEEIEZ name SIEANRREI TR,
17.4.2 rpmsg RBEEEER
17.4.2.1 rpmsg_test
F2FFERT RV 70 Linux IFERIBE, AFRASEZREEFRACHIBERA.
RV f2F7: rpmsg_test, JRRDEEIZ: rtos-components/thirdparty/openamp/rpmsg_demo/rpmsg_ctrl/test
Linux EC&EEFIRYRER: rpmsg_test, JRABEE/R: platform/allwinner/system/rpmsg/test
ZE G THREAN T :
B AERLRETIEUET] MD5 (B, RIEGER—im

2. WHWEIREIERTT MD5 36, HSUEIRY MD5 ##TEEE, AMERMFTENSURRIRMGEEIR

17.4.2.2 #miF

RV 4RiERTFEELE mrtos_ menuconfig Hrik

System components --->
thirdparty components --->
OpenAMP Support --->
[*] rpmsg client driver --->

[*] Export client test cmd

Linux 4RiZRtEESE m menuconfig Fi%k Lk :

Allwinner --->
Ee T I o o113 rpmsg library
Q> [ 188880 0000000000000000000006000003303000000000000000 rpmsg test demo

17.4.2.3 BEZF(EH
FF RV =, rpmsg_test FISE0RBEAIT :

o -h: FTENEENER.
o -C: BlEIHMA,
o -d: MHERIHA.
o -v: TURITED, BUIRELERTAFTED,
o -M: BRXIHROIEHE, AR 10,
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SRR,
o -ttx delay: IEEBRIILXEIRE, BIAZE 500 ms,
EERRIENEIRIKE, AR 32 bytes, JERIXMEARBEEIT 496, —X Rpmsg (B 86(EH 496 NET5.

o -Litx len: IBEEXERIE
BlF:

e rpmsg_test-N “test” -L256-t10-c: ilinm, EEEEHRUE—NRELE, 88 10ms KIXE—IRKEN 256 FHRIHER

e rpmsg test -N “test” -d: EGEEIT
$3F Linux i, rpmsg_test AISENRBRAIT :

e -rname: ISETIHMEEEF,
e -cname: FEOIEMIRRIETF, romsg BEEFHTILE.
o -v: TURITED, BUIRBEHERAFTED,
BERSHIARXERE, AR
o -R: BWELERE, HRUHEMBTZHRER, SITHESER

o -T: RFEREE, HREENESZEER, SHMESES

BlF:
e rpmsg_test -r e906_rproc@7130000 -c test -L 256 -t 10: BIfEimmAR, ZinmatlE—NRIZLEE, BF 10ms RE—RIKER 256 FHH)
HE

17.4.2.4 EEHIF
SetfatR Linux AL RV rpmsg A6 A, MRIKE, HaE RV 2E5EEEE.

root@TinaLinux:/# 1s -1 dev/rpmsg*
dteobtpmsg_ctrl-e906_rproc@7130000

LAR2—MER rpmsg_test AEEFG)F:
Linux5SRViB(E :

1. RVEIAN rpmsg_test -N test -L 496 -c -t 10 -M 10

2, Linux#\ rpmsg_test -r e906_rproc@7130000 -c test -L 496 -t 5 &

17.5 rpmsg {ERTERENE
FBFBTIUER] rpmsg_test A% rpmsg HTHAEIR, WXL PRSI S BRI Rt
PR 45 ER.

. AEDTEEHAXMUHANREL B

=izt 73 %
LA MR536 93, TEIRMESRE ARM 15 RV N ZERIEHMEENRIES, IEOMSMBEE 1omsy NAREEES &P,
WHESICRWT, BIRETS, BETHMNEEET

LinuxSRVIEB(E :
1. B%c, RVEIN rpmsg_test -N test -L 496 -c -t 10 -M 10

2. SAFE , Linux#\ rpmsg_test -r e907_rproc@lad@eee -c test -L 496 -t 5 &

FAER:

W © RBESRHRRMOBIRATE. RE—IIF 65

MR iE: aw-document@allwinnertech.com


mailto:aw-document@allwinnertech.com

@LWIM/ER .
B = S

17-18: E(EMIEEENIRLER

-L 496 -t 5 &
ating channel sunxi,rpmsg_client addr 8x403

: Xt/
gl recv_thread
[rpmsgl] send: 48
[rpmsgl] receive
[rpmsgl] send: 49
[rpmsgl] -
[rpmsgl]
[rpmsgl] s
[rpmsgl] s
[rpmsgl]
[rpmsgl] s
[rpmsgl] s
[rpmsgl] receive :
[rpmsgl] send: 496
[rpmsgl] send:
[rpmsgl] recei
[rpmsgl] send:
[rpmsgl] receive
[rpmsgl] send: 4
[rpmsgl] send:
[rpmsgl] receive :
[rpmsgl] send: 496.8

»* 11. COM4_1500000

MIZMRHEEER :

17-19: WRISITERERIRE R

cpuB=rpmsg_test -N test -L 496 -c -t 18 -M 10
bind test

cpug= Waiting for ept( 'sunxi,rpmsg client') ready
sunxi,rpmsg_client') ready! src: 0x483, dst: 0x403

rpmsgl rx thread start...

rpmsgl tx thread start...

»* 12, COM3_1500000

WE, EZSIRZERET src 1 dst 1975 0x403 MiRRETEE, ERAUX MNamEsEEFlRIERIRG AR /dev/rpmsg 1 IRESHSUHATIE
BREFISIRE, SREEINT:

MHER CERARIE

[rpmsg1] send: 496.000000Kb 8.000000ms 62.000000M/s K% 496KB #UE, AT 8 Z=fb, RIEEES 64MB/s

[rpmsg1] receive : 496.000000Kb 9980.000000ms 0.049699Mb/s 12T 496KB R, #ERT 9980 =0, #HakUE=y 0.049699MB/s
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rpmsg EZRERISHBEFERIETNRE, IMEEIRER, AETIIhEENESIR romsg BEFREFRIEGRKT S MERAFERES.

17.6.1 T{E[RIE
BEWITIER rpmsg KEEECETIRLHTRRIRER, BEENREE M AR E A HRRAEEE.

17.6.2 {EREIRERFNIERERRERRTER
BRI L MEREIRER A

o RPMSG_PERF POINT SENDER FILL: &iXSFHAEREIRE
o RPMSG_PERF POINT SENDER NOTIFY: &iXAFFiamrxdis
o RPMSG_PERF POINT SENDER END: KiXFRi%4EH
- PGRT/REGENER PREPARE
o RPMSG_PERF POINT RECEIVER EXEC_CB: /A FFAIITEIAEEL
e RPMSG_PERF POINT RECEIVER END: #Ei77iEiiabiRsts

HepirE—MeUAIMREIRIR R, ARESTHARIERINZ, REHEAAFEI APl higBLiitaeiRizm, EANRAF APl SREEIRAIRRZIAER
WNESEEEIHIE (EXIRERY), HSutisetiRERmAIERIRI AR Ous.

BRTZFRN T L MEREIRER R -

e RPMSG PERF STAGE SENDER PREPARE: K&i%75it#%
e RPMSG_PERF STAGE SENDER FILL: &iX75iE%E0E
e RPMSG PERF STAGE SENDER NOTIFY: &A@
o RPMSG_PERF STAGE RECEIVER RECV: KiEFimANEHERTT R
o RPMSG PERF STAGE RECEIVER PREPARE: USSR
- STRGEFREGTIRIFRIEREC CB

IR REER IR AN M BEERERIN EREB B XIMAZ, Linux FMZAJE bsp/include/linux/aw_rpmsg.h SX{E$KE], RTOS FMEAFE rtos/lichee/
rtos-components/thirdparty/openamp/include/openamp/rpmsg.h S4B,

17.6.3 BiEER

7 Linux REREERARNZESE CONFIG_AW_RPMSG VIRTIO, CONFIG_ AW RPMSG PERF TRACE, ZH R %R &
CONFIG_RPMSG _VIRTIO,

M RTOS IRSEEREFIRE CONFIG AW _RPMSG_PERF TRACE,

HTBEEHENNENEET AMP BEZER, & AMP HEMERBFERE, F% Linux 1 RTOS REFEFHBIEE
CONFIG_RPMSG_AMP_TS DEV_ID, B Linux METFIEEMNMEFEM dts 2 AMP EHERIRER ID —5, RTOS IRETEHIRTRAR
B0, AMP HIERIRERT dts BRERAIS%E "TRAINEEREVERNERR AR E15.

17.6.4 API %8B

rpmsg BESRENBENT, $hEIFZ Linux F1MZ RTOS, FF#Z Linux IMEFIMZ RTOS IREEE L APl BIMETFE” Linux FRE
BRI SHFERZSTIRFAER rpmsg, #E AP BX S AZESHIEFZE. BT SDK & Linux A AP #1 RTOS K45 APl —&,

17.6.4.1 Linux R#Z75#1 RTOS K15 API

17.6.4.1.1 rpmsg_perf data_t R4

rpmsg_perf data_t RFERBESEFAIERIRERETE
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PERF_POINT_SENDER_FILL®
#define RPMSG_PERF_POINT_SENDER_NOTIFY 1
#define RPMSG_PERF_POINT_SENDER_END 2
#define RPMSG_PERF_POINT_RECEIVER_PREPARE 3
#define RPMSG_PERF_POINT_RECEIVER_EXEC_CB 4
#define RPMSG_PERF_POINT_RECEIVER_END 5

#define RPMSG_PERF_STAGE_SENDER_PREPARE ©

#define RPMSG_PERF_STAGE_SENDER_FILL 1

#define RPMSG_PERF_STAGE_SENDER_NOTIFY 2

#define RPMSG_PERF_STAGE_RECEIVER_RECV 3 /* sender notify to receiver prepare */
#define RPMSG_PERF_STAGE_RECEIVER_PREPARE 4

#define RPMSG_PERF_STAGE_RECEIVER_EXEC_CB 5

#define RPMSG_PERF_STAGE_NUM (RPMSG_PERF_STAGE_RECEIVER_EXEC_CB + 1)
#define RPMSG_PERF_POINT_NUM RPMSG_PERF_STAGE_NUM

typedef struct rpmsg_perf_data {
imestamp[RPMSG_PERF_POINT_NUM];
uint32_t time_span[RPMSG_PERF_STAGE_NUM];
uint64_t raw_timestamp;
} rpmsg_perf_data_t;

B ER5EAA

o timestamp: MEEIRERAAIIENTATEIEEE
o time_span: MBEIRIFMNERAVFERHEEEA
o raw_timestamp: [EE(MASIRIRRAIRIART AR, (4EXTETE1EL)

HrpfERE SRR E R A9RMEDZ us.

REXNZEIMEREIREREIRE, RI{#F RPMSG_PERF_POINT XXX Z=LAK RPMSG_PERF_STAGE_XXX Z=3RE2Z B M AR AIEXI AT BB I AEER
ERBYERAIFERT .

17.6.4.1.2 RENIHHEIRERENIR

int rpmsg_get_perf_data(struct rpmsg_endpoint *ept, rpmsg_perf_data_t *perf_data);
S

o ept: 15[ rpmsg HAAGEET
o perf data: 1EMEFRENEIRIMEREIREREURAVIEET

RENE:

o 0: FKENALIN

o Hfth{E: FRENLLM
IR AR

void rpmsg_dump_perf_data(const rpmsg_perf_data_t *perf_data);
B4

o perf data: ISMEMREIREREIRERIETT
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void rpmsg_record_receiver_end_ts(struct rpmsg_endpoint *ept);
S5
o ept: 5 rpmsg immASEET

HF7E Linux PIZESEL RTOS IMETRETE rpmsg BEIEREHEK romsg R, BT RS, RIS BRI BB RTE rpmsg (@]
ERMMNICR, AEEEFIRERIGEUE, It AP SRR B rpmsg ERRMNSSERBAN.

17.6.4.2 Linux HPZE API
FFZS APl FltZES API 1, (ERTREPSEEL EanERCUs A TR IZSIREHEICEIRY romsg £8, MIAREREE rpmsg EEREL

EBSEEN rpmsg #0E, RUTTETE romsg EIEREIEIRENE] rpmsg MEEIREREUE, STEIRITASE rpmsg MEEIREREUEIMIET romsg BUEAIRD
TiEEN rpmsg IR S SRIREN M REIRIGEE, BRBIRE T WIS B BB EeREREURR 4 R

17.6.4.2.1 REESMEERESEEAPE

int rpmsg_set_perf_data_delivery(int ept_dev_fd, int is_delivery);
sS4

o ept dev fd: rpmsg imriREHISIIHEIATT
o is_delivery: REEEMRIRSURRIFAFS, 0: ~MEE, HE[E: &8

R[ENE:
o 0: &EEEI?J
5
17.6.4.2.2 3REVIEEEIRERENIR

int rpmsg_get_perf_data(const uint8_t *buf, uint32_t len, rpmsg_perf_data_t *perf_data, uint32_t *payload_offset);
S5

o buf: IEMEIRIE rpmsg immig e XIHEENEIREHE buffer

o len: HUE buffer KE

o perf data: IEERENEAMREEREREURAGIE T

o payload_offset: 8@ rpmsg payload 7E&§#E buffer FAYREAIIEE

IREWE:

o 0: XKFH—EEEI}J

o Hfth{E: FRENELM
17.6.4.2.3 FTENIEHEIRERENR

void rpmsg_dump_perf_data(const rpmsg_perf data_t *perf_data);
2

o perf data: ISEMAEIRERSURAIIEE

It API FTEDROIECANT :
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Sender >>
Start : @ us [492485.952 ms]
Fill buffer 2 us
Notify : 6 us
End : 13 us
Receiver<<
Prepare : 28 us
Exec CB : 39 us
End : 1130 us
Time span:
Sender >>
Prepare 2 us
Fill buffer : 4 us
Notify : 7 us
Receiver<<
Recv : 22 us
Prepare : 11 us
:1091us
HESITNSURIRIERAENEERES, AED3FTENS MR RIFENES, EPE—MRRIFFRIMRERIER, BERITIE

[RIGRILESIE AR, (B ms). EEATENAISMREIRIRmIAR S REIRIR N BRAVINFFI_EE "MHReIREZAIMEREIRIEN R BN BT —
¥, SUEIRERMSREIRERN R REEESEILET.

17.6.5 API {EBAZ

Linux R#ZSLAR RTOS IRER[22E rtos/lichee/rtos-components/thirdparty/openamp/rpmsg_demo/rpmsg_ctrl/test/test.c SX{4HERRYMER
BIERIREN rpmsg HREIREREE, BAERLSENT:

1. EEEFREVMAEIRIGEGER romsg EEREHIREEER rpmsg_record _receiver end_ts iBRATEIEL
2. EIREVEF rpmsg_get_perf_data SREVMBEIRIREURTHMARE
3. RIBEATRREERAEEIN romsg MEEIRIREIRE

& platform/allwinngy e BN BT

1. IPAEESRENMREIREREGERY rpmsg BRI E S EAR rpmsg_set perf data_delivery R B{&#HREIRIZEURERIAFZE
2. 1B rpmsg bR ESHEEEIREEIRFSAIEA buffer

3. VA rpmsg_get_perf data SRR 2 HEY buffer EIREVEREIRIREIEFHRT

4. HRIEEAESCRERRIEIN romsg HREIRERETRE

& API SRR FEARUTTER, ERSIR rpmsg BERNERRERITT XN

17.6.6 {EFMGI
Z4F1 SDK 5 rpmsg_test F2FRSORRENMERRIREREURFHHTED, 1BINSEL-p IS EaBREERRIRIREURH T, THREAKGS:
RTOS if:
rpmsg_test -N test -L 464 -c -v -p
Linux if:
rpmsg_test -r e907_rproc@lad@eee -c test -L 464 -v -p
Wi AET:

RTOS i:
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st -Ntest-L464-c-v-p

cpu@>[RV] [AMP_INFO][openamp_ept_open:321]Waiting for ept('sunxi,rpmsg_client') ready

[RV] [AMP_INFO][openamp_ept_open:326]ept('sunxi,rpmsg_client') ready! src: 0x403, dst: 0x403
rpmsgl: binding

rpmsgl rx thread start...

rpmsgl tx thread start...

[test]data:876a8b34a281ec3603011f4cf8723b52... [md5:3c7c136f2e354c0f20b7536c6bb357cd]

rpmsgl: rx 464 Bytes
‘sunxi,rpmsg_client' performance data:

Timestamp:

Sender >>

Start : @ us [492485.952 ms]

Fill buffer : 2 us

Notify : 6 us

End : 13 us
:28us Prepare

Exec CB : 39 us

End : 1130 us

Time span:

Sender >>

Prepare 2 us

Fill buffer : 4 us

Notify : 7 us

Receiver<<

Recv : 22 us

Prepare : 11 us

Exec CB : 1091 us

data:65bfb259ab096627a8565d03fc@Oblla. .. check:b71b5291be282d4490af7766e00c5cad[test] success

Linux i :

907_rproc@®1a00oeo -c test -L464 -v -p
[ 488.746109] aw_virtio_rpmsg_bus virtio@: creating channel sunxi,rpmsg_client addr ©x403
[rpmsgl]data:65bfb259ab@9rpmsgl recv_thread start.
invalid perf data delivery magic(©x348b6a87), shoule be ©x46524550
6627a8565d03fcoobloa... [md5:b71b5291be282d4490af7766e00c5cad]

get rpmsg performance data failed, ret: -5

[rpmsgl] receive : 0.464000Kb ©.000000ms infMb/s

[rpmsgl] send: 0.464000Kb ©.000000ms infM/s

data:876a8b34a281ec3603011f4cf8723b52... check:3c7c136f2e354c0f20b7536c6bb357cd[rpmsgl] success

'rpmsgl’ performance data:

Timestamp:

Sender >>

Start : @ us [492986.915 ms]
Fill buffer : 11 us

Notify : 26 us

End : 44 us

Prepare : 348 us

Exec CB : 358 us

End : 372 us

Time span:

Sender >>

Prepare 11 us

Fill buffer : 15 us

Notify : 18 us

Receiver<<

Recv : 322 us

Prepare : 10 us
[rpmsgl]data:826caa@7b4Exec CB : 14 us

[rpmsgl] receive : 0.464000Kb 504.000000ms ©.000921Mb/s
234clcdata:22b45eddocd44ladc2b5e6a0a85cc33. .. [md5:5cb21f7a6a2357dcad88dc65be6820b9684d. .. check:0
b560873alb6f4062613dcedeb77834951d29f]
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31] success

Q 15

EAEEHITEDROMREIREREURRIS IS FTENREIRERENE =15
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18.1 RPBuf 748

RPBuf (Remote Processor Buffering) 24T RESHINISIIREZ BSEHMAREIE (BRAT 496byte) MigitHsk. Linux RER
RPMsg 1EZREZ T LASISES A TEEEEE, B RPMsg BUREHANKER AN 512 bytes (7E Linux WZRBHRAEREN) | BE
SLEBRY 16 bytes, BEUBERAN 496 bytes, FRltzoh, WIEMNEIBEASHTEMENIIREZNE, EHtEEKEIBNEENEZEREFFIE
iR R, BMEMTRERTERIEE "B M S FxEN, ALEEEHARE, SFEESXENNZEZETE, HAR
B, EEEFEET, SEREREIEEAT 496bytes FUIER, (&M T RPBuf 122,

RPBuf BRI FHENEREHENE, EMiGICERETREERESIILRERENE, SIBSERENILE=RNTRE, SBEIEMEREN
UHRIEFHKESER rpmsg SRS —in, LB —HBEITAIZEIHEIEGE, NmERRIMUENR, SSHEREEERMAELTE.

f tHXBE S SiRE
18.2.1 RPBuf {EZRE A A

18-1: RPBuf Components

Master
.......................................... .
buffer payload memory

]

]
allocate . : allocate

]

L
> buffer lq: payload memory :,‘j> buffer |€
controller = ! — controller

[}
b
A : o : A
Vo
[}

. ] .
link ! buffer lq: payload memory :‘r:> buffer |« link

Y

Y

service b3 > service

]

]

]

]

- ]
communicate '
L)

[]

]

]

]

]

e controller: {tFEFIR{ERAEHIE buffer B30, — controller IR —MmimAIEEE,

o service: 7t RPBuf WEBtas SimimibEesiBEHI4E4, ERRIE RPmsg HlEl. rpbuf TEHTESIZEUER B R A TEUREIE IIRE, mEF
HEIBRERZENEFM offset LK len BiminihIBes, iminitIRes BRI ERHBREKENSIR, XEEEHIELIXSE offset LUK len
%ERL CMD 5, AGEE rpmsg (E1XEiminibIEss,

o link: faZ5)5 controller 0 service JEEICK, B— controller R S— service IEEFILEK, BNETESITimES.,

o buffer: XREBINHEZERNEF., FFETIERIE buffer WS, FTEFEHONTNIEERE, WTFE—RFEERNE, EEENHRESE—NY
MRS buffer 395, EIINEFZIKERR.

o payload memory: AREMELIMEREURINEZNTE, ELFRA payload (BXGE) . ©4—H master innlc, EMIHEPZERAFIER
B buffer R E5EIIN,

{s5F3 RPBuf B{ERIMubIERS W AB —inm{E/ master, 5—imfEA slave, master # slave X3F buffer IJa[IHTES, FHgEH R LAIRE.
EME—RIXBITET payload memory 24— master 5, slave RAs(HEH.
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J9 controller 1 service FAALE, MMZTHBERNETE "buffer B8 1 "BE" WANIIEERE. WTFHREEEARRTE
BFE, TJLENAR controller; SWFBEAXARIIFES, BalLAEXARRER service, MMHENISARERY controller SCIFIARIAY service
S TEHAS.

link ;@122 /5 token FULEHIFIBTIERAS controller BRI service &, &— controller # service 75 TAAATEREEISTE— token, K& token
BRI BTk,
18.2.2 ERiE/FEY buffer

FF$#A RPBuf BRIEHE buffer Bf, FEE master inf slave IHgBIEEHEERN "&F" 1 "KE'  SURKLELE L, HEREE/KIH
#ERBRINE, buffer ZT#(ER (ZKESHR “available” )

I;D izl

buffer # payload memory 2R master "HEg" , B "HiE buffer” X—i8{E, master [ slave BEBSEwNH1T.

X3F master 71 slave FSEHSEIE buffer, FHLBHAER, RAEGEMRMIRREEERIE T H{T. & controller REPSUEFLAT=AMED, Ak
X4 buffer HEREFHAIRE:

e remote_dummy_buffers: FRIERITHERIE. AlRERIFH buffer,
o local dummy buffers: FIRICRAMTEE. TinRkEiBH buffer,
o buffers: FSRICRAMAEHIISHRIBFH buffer, IBETEXER buffer 7AFIASIRZ  "available”

ERiE buffer BSELRSTHEAN RFR:
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18-2: RPBuf Allocate Buffer Flowchart

Processaor A Processor B

rpbuf_alloc_buffer()

NULL - I
local_dummy_buffers :

CMD: BUFFER_CREATED

e el e e e e e e e e >
— l

: NULL -= :

: remote_dummy_buffers :

: :ﬁ

: \/ |

, . rpbuf_alloc_buffer()

| remote_dummy_buffers .

: -= buffers :

I CMD: BUFFER_CREATED
;=4 ------------------- e e =

I \ 4 I E )

: local_dummy_buffers L : o

| -> buffers
"gﬂl

R buffer FHBEEIL, FTHEXD BT
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18-3: RPBuf Free Buffer Flowchart

Processor A Processor B

rpbuf_free_buffer() sececcccccccc e e e e et e c e e e e a e
buffers = buffers -=
remote_dummy_buffers local_dummy_buffers
— «—
. ; | ; —
e mmmmm i e MDD BUFFER DESTROYED _ rpbuf_free_buffer()
: v v :
remote_dummy_buffers local_dummy_buffers
-= NULL -= NULL
— e

A\ e

ISR T buffer /5, SCRRXIMERSEIIZ buffer 8382424:F "notavailable” BURZ, HATESARRAZNT buffer M THAEER/E. BE
79 buffer Bttt 2 EEREARF, RPBuf BRI EREIAF Mzt ERSAE, EItBPEBITHERSTE not available BHES buffer,

ITEREEEANEREEBRT buffer [RETR, MEREBRT WEGEEXYW. mHQGERBEEENETS)  FE
BT —EEHRLE, TEEEANENENESRESNAENRE, S BN buffer 534&F  NULL, local dummy buffers
remote_dummy buffers . buffers B, EAHEIIT rpbuf alloc_buffer() / rpbuf free buffer() % I B w15 Sk 5
RPBUF SERVICE CMD BUFFER CREATED / RPBUF_SERVICE CMD BUFFER DESTROYED J5, SIfaiheE:
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18-4: RPBuf Buffer States

-

CMD: DESTROYED

alloc_buffer()

local_dummy_buffers

alloc_buffer()

NULL

mRESHE,

MBS TR

] ' P
| e buffer (SEEHE ' 2R
] ' f

remote_dummy_buffers &

free_buffer()

CMD: CREATED

CMD: CREATED N

free_buffer()

A

<
CMD: DESTROYED

CMD: CREATED

W © RBESRHRRMOBIRATE. RE—IIF
SCRIEIRR

C

buffers

alloc_buffer()

remote_dummy_buffers

A

MD: DESTROYED

alloc_buffer()

= aw-document@allwinnertech.com

free _buffer()

L=

CMD: CREATED ‘*“*E'Tavauame i

£ not available, B
. CMD: CREATED FiT ,
' I%, =H buffer 28
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2TH
18-5: RPBuf Wrok
arm/linux memory dsp/RTOS
/ (Zcopy N ( {imcopy \
/_{_1_331\ data
RPbuf buffer <:I payload memory I:D bug\ RPbuf
“@cmd
[2)send handler
cmd
@get OpenAMP
Y Eput cmd
cmd to from
VRING VRING
RPMsg » VitlQ ——» VRING —> Vil |— RPMsg
JKick Geallback
Msgbox @IRQ @IRQ Msgbox
pending » MSGBOX_IRQ_REG handler >

2 ) — \_

o RPBuf: EFHZ=NEH RPMsqg [HEER, SCHUEHMASUBIERINIIEL.,

e RPMsg: ETF VirtlO EIENHZERNT, SLIEHEERATELE,

RS P EMEUERIES:, XERELERRE

e OpenAMP: OpenAMP #EZE/3 RTOS, #R#1F0 Linux FEFP=SEHEMLY RPMsg, VirtlO. remoteproc (RFUH) RISLE, HEBLS Linux W#Z%
A

o Msgbox: E22EFESREN—EEESFEF, SEY linux PZFR4ER mailbox HEZFIEHED.

o MSGBOX IRQ REG: Msgbox B9 HitEXZ1FE,

o buffer: RRPIBEINEZENTF. FAFETERE buffer WK, ATEREHRANNNEZRE.

o payload memory: FREFHELIMERMEIEIIHZENT, ELLFRA payload (BRfaE) .

e VRING: H VirtlO BEN—MNIMELERTE,

/)

FERRT—X RPBuf HREMANEEIE, THFMRAE:

1. arm iiEEEEENE buffer F1, EFIIAETEEIE buffer #1 payload memory HEHHRE, EIEEEENEHESFFHE T payload memory

#,
SR EHYETE payload memory FRIREIAIIIFNKE, EREIRE, B RPMsg ZOkE, EIRNPENIENL TUATI LS
<.
cmd Thee
RPBUF_SERVICE CMD_BUFFER_CREATED tlEmS, BRS—iHIEREEIE RPBUf,
RPBUF SERVICE_CMD BUFFER DESTROYED B@mS, BB —ingt B RPBuUf,
RPBUF SERVICE_CMD BUFFER TRANSMITTED HEERGS, ERSIEITEARIIKES S —ingt
i
RPBUF_SERVICE_CMD BUFFER ACK HERERS, BT NENES.
3. RPMsg @idiER VirtlO fYEE0, IEHUREEFME VRING H,
4. RPMsg &g kick B9#HI, {5 Msgbox F=a=— ki,
WRIERE © HRELTRHRIRNBIRAE). REB—IINF! 78
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MitRCE 1.
6.
7. Mgxbox BFISB— task FAUTERFIAGIREER, SEEIENELFFER RPMsg #IIaHLEHEMAT callback,

8.

9. A RPBuf MIERLER#Y BHHER REFAEN ond HRITFRER handler, XEBWERN ond

(:EE?:LPVINVER
SRR W

10.

dsp iwRY Mgxbox ZRUEIFHE, AR PHAMERE, FHESUERERAZIF,

7£ callback 4@ VirtlO B0, IBEUESM VRING FEUH,

RPBUF_SERVICE_CMD_BUFFER_TRANSMITTED,
HRIEEE AU EM payload memory sREIIHEER.

I;D izl

EEREEEN /G, #HEEMER RPMsg KIXBERERGS, NTRRERFTHNT 496bytes if, R RPBuf RIMSMHEIERE, EHRRR
FZM RPMsg RiHR, EZTHIRM payload memory Fr#EMEUEAMEIE, FEILEINEIEER/TER RPMsg,

HAMMMIERRSHIRENZE payload memory HRIXHEE G SENTRMIERE, FAAETRMEREANSIERR, RUOEntERR
BNAEGEREE, ARSI USRS, |REIRER0ERE, Eitt RPBbuf FEIRANHIENI—MUERILSAIHE. RLSHE
RE: HERIEREARARSIER, FII—MREPRS, SiEEMRrI R EIRMRRAERETE, FIARREDRETRLRE, MRR
ETES RS, WEE—NE, SHEERXR, SIRSEMRK.

18.2.4.1 7E RTOS HigBFE

int rpbuf_buffer_set_sync(struct rpbuf_buffer *buffer, bool sync)

18.2.4.2 # linux ARZEPIZERS

int rpbuf_set_sync_buffer(rpbuf_buffer_t *buffer, uint32_t is_sync)
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18-6: RPBuf Ack Flowchart

Processor A Processor B

rpbuf_lranémil_buﬁer()
™

o ’
B CMD: BUFFER TRANSMITTED >
— " h
wait_event_interruptible() :
P rpbuf_service command_buffer_transmitted _handler()
kernel h :
| e CMD: BUFFER ACK '{ J

linux N FEESCIBEEIRE NBIHRZRNES, KEEA rpbuf AEEED, XESMNNBETREIRZS, B rpbuf transmit_buffer() , X&&%
— N B EiH#H<S RPBUF_SERVICE_ CMD _BUFFER TRANSMITTED , #AfS7E wait_event interruptible() fhfEZE, DSP WEIEEESIRIERES
B CMD BB RERIGMNEREY, LRTREEEmm <SSR rpbuf service command buffer transmitted_handler() , FEEEESRIBIEINIR
USRI cache, AASTERARAAEMN rx cb, BEAE—NEERSEHS RPBUF SERVICE CMD BUFFER ACK , linux IEEEREE
S Z /LA rpbuf_service_command_buffer_ack_handler(), EREESIGEESFEM, RERZAEELEWNIREE, ZIIREINBES
WENITE RIS,

18.2.5 @A

AR FAEGER rpbuf_install_rx_signal() , ATLLLRZERRLSERN, HAZKEIERERHSRE, SRE—SIGIOESENAE, AENA
BRI ESEARAEAERE, WRRAESE M4 sighandler_t handler #17%%E, BIRREATIS%Erpbuf_ demo ZFETE linux

[0 s

Bl linux 8MHERZE— rpbuf FRASSEMTLE, BA rpbuf BKESEERZEHNESE SIGIO, HEBKESERS
MATXI RN R RS, HASXEZESMILRN, BRMERREB— rpbuf KEINERRETES, BRUOBSA rpbuf ZiEMA
7 rpbuf_install_rx_signal() , BBARKRRREZEAICIRREL,

18.3 KE3oHh

18.3.1 Linux

Linux P9#zf9 RPBuf {XFBaN T
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— drivers
| L— rpbuf
| }— rpbuf_controller_sunxi.c // £EFEH rpbuf controller LI
| — rpbuf_core.c // rpbuf #ZMKES
| — rpbuf_dev.c // T /dev TR RERAFTERE
| — rpbuf_internal.h // rpbuf PIEBSLIZH
| F— rpbuf_sample_sunxi.c /1 ERIZER rpbuf B—MEIF , BRI sysfs DRtESERER
| L— rpbuf_service_rpmsg.c // ®Z rpmsg STIIA rpbuf service
L— include

L— linux

L— rpbuf.h /] RFEEEMIRENEERR rpbuf S

Tina &4tHY package T ERFP=EHER rpbuf BYEEFIREI demo:

platform/allwinner/system/rpbuf/
F— demo // FBFZS|a#R rpbuf BIRABI demo , {RIHT librpbuf
/ BE5WZ rpbuf_dev A B AR EEI AR O ELfth i FRTE R
// FAF=EEN rpbuf 8975/l demo , KT 1ibrpbuf

18.3.1.1 EPRZ=E{EA RPBuf

HEABPIZIEIREERRY RPBuf #EOEBABATESL S include/linux/rpbufh &, EFEREABSAUTSE:

1. BIEFEERE RPBuf controller (JFELA rpbuf controller sunxi JfIsiReE) .

BUEEFHFERE RPBuUf service (JGMILA rpbuf service rpmsg AfIskiHER) .
FRERE| controller 95T (—4 controller XA —MmiHRAERS) .
1Bid controller A& buffer (rpbuf alloc buffer()) , £F buffer available FAIXTEMNEEGHTIES.

f5F3 rpbuf_transmit_buffer() E&IRERZ TG, EnnEEEERMEE, 1Z buffer BY rx_cb() SHFENA.
LRSS, BT buffer (rpbuf free buffer()) .

o oM WD

18.3.1.1.1 GUiEFSEEE rpbuf_controller_sunxi

PR T E(FREERIFE rpbuf controller sunxi.c 24, BATEFEELE DTS hEXIIRMAT rpbuf controller device, LA TFE—MilF:

dsp@_rpbuf_controller: rpbuf_controller@® {
compatible = "allwinner,rpbuf-controller"”;
remoteproc = <&dsp@_rproc>;
ctrl_id = <0>; /* index of /dev/rpbuf_ctrl */
memory-region = <&dsp@_rpbuf_reserved>; /* optional */
status = "okay";

}s

o remoteproc FRREIMENmimbEEE, BELliZ remoteproc device {EJ9 token,

o ctrl id RNBEMAIMBFZERERTTHR /dev/rpbuf ctriX B9%RS (RNXEH X 8) .

memory-region (7TE) BFBE—RTREBHERS controller, iLELMAERIE payload memory, FISIEFHAMEN T TH reserved-
memory dsp0_rpbuf_reserved, N dspO_rpbuf _controller BAERS g 0x42244000. KE/9 0x2000 X F XSRS

d buf d, W d buf ller BRAERSMEELET KEH X Fr I X RS
payload memory,

reserved-memory {
#address-cells = <2>;
#size-cells = <2>;
ranges;

dsp@_rpbuf_reserved:dsp@_rpbuf@42244000 {
compatible = "shared-dma-pool";
no-map;
reg = <Ox0 0x42244000 0x0 0x2000>;
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24 rpbuf_controller_sunxi IEENANEKET, SVEA rpbuf create controller() #1 rpbuf register controller() SeEUEEFLEM controller, IHATE

HIEE enum rpbuf role , 3% RPBuf @A master i£2 slave,

/* "rpbuf_internal.h" */

struct rpbuf_controller *rpbuf_create_controller(struct device *dev,
const struct rpbuf_controller_ops *ops,
void *priv);

void rpbuf_destroy_controller(struct rpbuf_controller *controller);

int rpbuf_register_controller(struct rpbuf_controller *controller,

void *token, enum rpbuf_role role);
void rpbuf_unregister_controller(struct rpbuf_controller *controller);

7EA rpbuf create_controller() BY, FANEATLABEN—LE ops, Kz RPBuf BIAKTA. #FHNETEEN ops.

18.3.1.1.2 glIEHEEEE rpbuf service rpmsg

rpbuf service rpmsg Z{&Kifi RPMsg #EZ8sE, BARLEZE— rpmsg driver, EILEHIFNALES RPMsg BJ name service #l#ISEI: R
Bimim rpbuf service rpmsg FEFIIAIIFERLE Linux &% name service iBBERE, Z 4k linux IIEHXIHRY rpbuf service rpmsg ., X
EBAIENS RPBuf FIFRIRERIVA, TTEERERRAN, B3NSR RPBuf service SRR, TARTEX APl #2(F buffer If&iREE, EJ9 RPBuf
EHBNE controller 71 service EHIAN TR/ BEIEEFERA.

% rpbuf service rpmsg  IRENINEAT, SEMUTF controller, BSVEF rpbuf create service() #1 rpbuf register service() SIFEFIERM
service,

/* "rpbuf_internal.h" */

struct rpbuf_service *rpbuf_create_service(struct device *dev,
const struct rpbuf_service_ops *ops,
void *priv);

void rpbuf_destroy_service(struct rpbuf_service *service);

int rpbuf_register_service(struct rpbuf_service *service, void *token);
void rpbuf_unregister_service(struct rpbuf_service *service);

Linux B9 rpbuf service romsg RSN EBRIRIZE R I KLFRFERRY remoteproc device, LIB{EA token, EARREAZIRAR
remoteproc/RPMsg Xi3ER, Z#k remoteproc device AR ISBRER:
Linux-4.9 21F £5 3 MMRIgH:

/*

* We should find the underlying remoteproc device.

* Normally, the rpmsg device is created from:

& remoteproc device <--- defined by vendors, usually in device tree

&3 |--- rproc <--- rproc_alloc()

& |--- virtio <--- rproc_handle_vdev() & register_virtio_device()
x |--- rpmsg <--- rpmsg_register_device()

* Therefore the 3rd parent of rpmsg device is the underlying remoteproc
* device.
*/
dev_tmp = dev;
for (i = 0; 1 < 3; i++) {
dev_tmp = dev_tmp->parent;
if (!dev_tmp) {
dev_err(dev, "cannot get rpmsg device parent %d\n", i);
ret = -ENOENT;
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to err_destroy_service;

}

dev_dbg(dev, "rpmsg device parent %d: %s\n", i, dev_name(dev_tmp));

/* We use the underlying remoteproc device as rpbuf link token */

ret = rpbuf_register_service(service, dev_tmp);

if (ret < @) {

dev_err(dev, "rpbuf_register_service failed\n");
goto err_destroy_service;

Linux-5.4 21 F5 4 MRIFE:

/*

* We should find the underlying remoteproc device.

*

BtedtHeeampmsg device

& remoteproc device <--- defined by vendors, usually in device tree
g |--- rproc <--- rproc_alloc()

& |--- rproc_vdev <---- rproc_handle_vdev()

& |--- virtio <--- register_virtio_device()

& |--- rpmsg <--- rpmsg_register_device()

*

* Therefore the 4th parent of rpmsg device is the underlying remoteproc

* device.
*/
dev_tmp = dev;
for (1 =0; 1 < 4; i++) {

dev_tmp = dev_tmp->parent;

if (!dev_tmp) {

dev_err(dev, "cannot get rpmsg device parent %d\n", i);

ret = -ENOENT;

goto err_destroy_service;

}
ig (v Js'\rpisk, devikname (dev_tmp));
}

/* We use the underlying remoteproc device as rpbuf link token */

ret = rpbuf_register_service(service, dev_tmp);

if (ret < 0) {

dev_err(dev, "rpbuf_register_service failed\n");

goto err_destroy_service;

18.3.1.1.3 3XHY controller AY¥SEt

ER—MRREVIKIEEGER RPBuf, BHREZESREEISIN controller AYEEt, 73K :

BESEEZIREERRRY DTS SEI0—4 rpbuf T, FHIEXIRAY controller device 7,

rpbuf_sample: rpbuf_sample@® {
compatible = "allwinner,rpbuf-sample";
rpbuf = <&dsp@_rpbuf_controller>;

status = "okay";

}s

WMREERZ MoimBE, WEESA controller:

rpbuf_sample: rpbuf_sample@o {

compatible = "allwinner,rpbuf-sample";
rpbuf = <&dsp@_rpbuf_controller>, <&dspl_rpbuf_controller>;

status = "okay";

}s

SREIEIT rpbuf get controller by of node() RIEIFAENZIRIRIAY controller $55t:
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uf.h> */

/**

* rpbuf_get_controller_by_of_node - get rpbuf controller by device of_node
pout_get_ _by_oT_ g P y =

* @np: of_node of the device

* @index: index to select which of_node to use
*

* Return pointer to the rpbuf_controller on success, or NULL on failure.

*/

struct rpbuf_controller *rpbuf_get_controller_by of_node(const struct device_node *np, int index);

18.3.1.1.4 ERiE/fER/EER buffer

IXEMIR(E RPBuf buffer (9 API {7 F3L3244 include/linux/rpbuf.h mr, EEHINTF:

(*rpbuf_available_cb_t)(struct rpbuf_buffer*buffer, void *priv);
typedef int (*rpbuf_rx_cb_t)(struct rpbuf_buffer *buffer, void *data, int data_len, void *priv);

e rpbuf alloc buffer() FAFi&Z controller HiE buffer, XE—4 buffer,

typedef int (*rpbuf_destroyed_cb_t)(struct rpbuf_buffer *buffer, void *priv);

struct rpbuf_buffer_cbs {
rpbuf_available_cb_t available_cb;
rpbuf_rx_cb_t rx_cb;
rpbuf_destroyed_cb_t destroyed_cb;
s

struct rpbuf_buffer *rpbuf_alloc_buffer(struct rpbuf_controller *controller,

const char *name, int len,
const struct rpbuf_buffer_ops *ops,
const struct rpbuf_buffer_cbs *cbs,
void *priv);

int rpbuf_free_buffer(struct rpbuf_buffer *buffer);

int rpbuf_buffer_is_available(struct rpbuf_buffer *buffer);

int rpbuf_transmit_buffer(struct rpbuf_buffer *buffer,
unsigned int offset, unsigned int data_len);

const char *rpbuf_buffer_name(struct rpbuf_buffer *buffer);
int rpbuf_buffer_id(struct rpbuf_buffer *buffer);

void *rpbuf_buffer_va(struct rpbuf_buffer *buffer);
phys_addr_t rpbuf_buffer_pa(struct rpbuf_buffer *buffer);
u64 rpbuf_buffer_da(struct rpbuf_buffer *buffer);

int rpbuf_buffer_len(struct rpbuf_buffer *buffer);

void *rpbuf_buffer_priv(struct rpbuf_buffer *buffer);

rpbuf_buffer_cbs [EIEREL, <7 buffer AR ERARIERE:
available cb : 2 buffer 355 available Bf&#fitk.

i ER I e i 2 R S R AR AT B U AR .

destroyed cb : iz buffer RS BLE.
rpbuf free buffer() TR buffer (£f&iTEiHA destroyed cb()) .

AiBS5imiHs name

MBS TR

len @A7RAERE]. LCATIERAY

rpbuf_is_available() FBF#IRrZET buffer 254 available, —&IER FANRAKSEE available cb #1 destroyed cb RS buffer A9

available IX&7T, MAZEEHA rpbuf is available() Ki&&E7T .

rpbuf_transmit_buffer() FFEEUREHEITEG, SMATRN rx cb(). e offset HEURFEAIEHEUMERTTF buffer EiblAYRE,
data_len 2EIRIKE. XAFEXERITRE buffer (9—EB5, FREEA buffer ZBET R,
Hifth API FBF3REX buffer F9—L(ER (EA struct rpbuf buffer FIENASEEREESAF) . H¥ rpbuf buffer va() IREIRIZAIHA

PRI EESTIEAY buffer EtutAIRENAEIE (Virtual Address)
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1. rpbuf transmit_buffer() RHMEANR] offset & “"4UEEHUHERTTF buffer EtitdYmREE" |, Mimis rx cb() #ibkim, H data 185HER
M2 "HiEIEE | TIHm®, BD: data = buffer Eitblt + offset, T/EFEXSD.

2. E RPbuf EERMGEERZ EEREUE, HASPRE cache BYRIE, FMA rpbuf transmit_buffer() BIEITRERNEIERER
cacheline X43% (cacheline X/MREREIMERRFETE) . BNATRESETTRKIHAIEIRZHE.

18.3.1.1.5 HEX ops
TERlE controller E(FiE buffer B, mNET—LEENHI ops K&Z RPBuf BKiAAYTH, EMLHKA "buffer > controller > BHIA" .

/* <linux/rpbuf.h> */

/%%
ift_pblefir bofsFer wparations
* @alloc_payload_memory: allocate memory for payload
* @free_payload_memory: free memory for payload
* @addr_remap: remap pa or da to va
* @buf_dev_mmap: mmap file operation for buf_dev
*/
struct rpbuf_buffer_ops {
int (*alloc_payload_memory)(struct rpbuf_buffer *buffer, void *priv);
void (*free_payload_memory)(struct rpbuf_buffer *buffer, void *priv);
void *(*addr_remap)(struct rpbuf_buffer *buffer,
phys_addr_t pa, u64 da, int len, void *priv);
int (*buf_dev_mmap)(struct rpbuf_buffer *buffer, void *priv, struct vm_area_struct *vma);

s

/* "rpbuf_internal.h" */

struct rpbuf_controller_ops {
int (*alloc_payload_memory)(struct rpbuf_controller *controller,
struct rpbuf_buffer *buffer, void *priv);
void (*free_payload_memory)(struct rpbuf_controller *controller,
struct rpbuf_buffer *buffer, void *priv);
void *(*addr_remap)(struct rpbuf_controller *controller,
phys_addr_t pa, u64 da, int len, void *priv);
int (*buf_dev_mmap)(struct rpbuf_controller *controller,
struct rpbuf_buffer *buffer, void *priv,
struct vm_area_struct *vma);

¥
e alloc_payload memory 5 free payload memory RfE master in{FF, FATFERIBE/FE payload memory,
e addr remap RE slave iHfEMA, ATIE master iHfEEIE payload memory fS1&TRAY pa (Physical Address) =% et (Device
Address) #HEAEIEMRESEEAEN Y (Virtual Address) .
\afdt i meiplf ebuaffer AIHEHERRESEIFE =S ],
18.3.1.2 TEHP=a{EH RPBuf

M1ZAES rpbuf dev.c S4B /dev/rpbuf ctriX BRtAF=ERERET ioctl() SkfHA RPBuf #2228 (B— /dev/rpbuf ctrlX HEIXIRE
— controller) . AFEFER, HAEFIERER librpbuf EFE, B API f7FL324 librpbuf.h Hi:

typedef struct __ rpbuf_buffer rpbuf_buffer_t;

rpbuf_buffer_t *rpbuf_alloc_buffer(int ctrl_id, const char *name, size_t len);
int rpbuf_free_buffer(rpbuf_buffer_t *buffer);

void *rpbuf_buffer_addr(rpbuf_buffer_t *buffer);
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obuf_buffer_name(rpbuf_buffer_t *buffer);
uffer_len(rpbuf_buffer_t *buffer);

int rpbuf_buffer_is_available(rpbuf_buffer_t *buffer);

int rpbuf_transmit_buffer(rpbuf_buffer_t *buffer, unsigned int offset, unsigned int data_len);
int rpbuf_receive_buffer(rpbuf_buffer_t *buffer, unsigned int *offset,
unsigned int *data_len, int timeout_ms);
int rpbuf_install_rx_signal(rpbuf_buffer_t *buffer, sighandler_t handler);
int rpbuf_remove_rx_signal(rpbuf_buffer_t *buffer);
int rpbuf_set_sync_buffer(rpbuf_buffer_t *buffer, uint32_t is_sync);

XL APl 59123245 include/linux/rpbuf.h FR9SEEL, FEERRIARTSE librpbufh FRGEREFRGI demo,
Bi1SWiZ APl IFEIEXE], FEETF:

e rpbuf alloc_buffer() £PMEEZE  buffer ZTJf available, HBAIEYH BRWEE&EE rpbuf dev.c =apz N
WAIT TIMEOUT MSEC

e rpbuf buffer addr() JREIRIEHIT mmap() G4 buffer ithhtphes F3rpdittt, It ZSEfER B,

e rpbuf buffer is available() EREEFETFIEE buffer 259 available, BRI RAFPSHINSHIR, FRESAITIREMEER,

o BHIEEHAmIHEFEZMER rpbuf transmit buffer, BiEHEML,; BEEARE m~xcb, BRIHENESENBERENER
rpbuf _receive_buffer() SRABHTIHEREMEIRITE (BESEET timeout_ ms I5E) .

o rpbuf install rx signal() STLLLRXERSEEN, YRZKEIEEERHSE, 2kKE—)SIGIO FE4NAE, ARNBE#FRZES
EEEREAMNERE, WMBRREHGEITE MBS sighandler t handler #T7%%E, BREETLIS#E rpbuf demo IZ2FETE linux ARG,

e rpbuf remove rx signal() EULNABRIESIGOESEHITRERINENE TBRHAEBEXNTENLERY,
5 rpbuf _install_rx_signal() sEX3{ER.

o rpbuf set sync_buffer() ’ERRIRENELSER, BRBA5E rpbuf transmit_buffer() ABIEE, HEMWEI—NEERLHSZERH.

A

ENBREFHXAA  rpbuf receive buffer() I8, MRizikiEiE T HIRE LA EREIEIE Sk, rpbuf receive buffer() REEEF)
RIE—RHEY offset F1 datalen, RAKERRBETXRKREFZHEE. XMBERERAZICNEEEZHI, SENEEFAE
Fi rpbuf_set_sync_buffer() IRERZ ARk REHIREIE.

18.3.2 RTOS
RTOS TAY RPBuf fUEB45H5 Linux ISR, BRIANFR S RZEEMAFEE, FRLAREE rpbuf_dev 1 librpbuf iXFEERS THREATES.

rtos-components/aw/rpbuf/
F— include

| L— rpbuf.h

— Kconfig

f— Makefile

— rpbuf_common.h

— rpbuf_controller.c
F— rpbuf_core.c

F— rpbuf_demo

|  F— makefile

|  — modules.order

| — rpbuf_demo.c

|  L— rpbuf_test.c
F— rpbuf_internal.h
F— rpbuf_perf.c

F— rpbuf_reserved_mem.c
L— rpbuf_service_rpmsg.c

rtos-components/thirdparty/openamp/rpbuf_demo/
— Makefile
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RPBuf X34MY APl &P FL3244 include/rpbuf.h A, KEBZAIFIES Linux B9M1Z API Z5{EL

XBIBRANFEERBTFYIIAMEY API, RTOS &5 Linux BREFRISEIRGNIEEY, FRLARBERARLLT APl # 790 a, XELSE—RHIE rtos/1
ichee/rtos-components/thirdparty/openamp/rpbuf_demo/rpbuf.c Hi{T,

/* <rpbuf.h> */

/**

* rpbuf_init_service - Init service

* @id: service id

* @token: used to link with controller

* @attached_op: attached operation for rpbuf service. What it does depends on
the rpbuf_init_service() implementation.

@attached_priv: private data used for attached_op().

*

*

What @id and @token means is defined by the backend implementation of
* rpbuf_init_service.
*
*
*/
struct rpbuf_service *rpbuf_init_service(int id, void *token,
rpbuf_service_attached_op_t attached_op,
void *attached_priv);

Return pointer to rpbuf service on success, or NULL on failure.

/%
* rpbuf_deinit_service - The opposite operation of rpbuf_init_service
* @service: rpbuf service
*/

void rpbuf_deinit_service(struct rpbuf_service *service);

/%%
erontroller - Init
* @id: controller id
* @token: used to link with service
* @role: MASTER or SLAVE
* @ops: user-specific rpbuf controller operations
* @priv: user-specific private data

* What @id and @token means is defined by the backend implementation of
* rpbuf_init_controller
*

* Return pointer to rpbuf controller on success, or NULL on failure.

*/

struct rpbuf_controller *rpbuf_init_controller(int id, void *token, enum rpbuf_role role,
const struct rpbuf_controller_ops *ops,
void *priv);

/*
* rpbuf_deinit_controller - The opposite operation of rpbuf_init_controller
~: rpbuf controller

*/
void rpbuf_deinit_controller(struct rpbuf_controller* controller);

18.4 rpbuf demo &%

LN FAEERARES rpbuf BIBIE, B, RWMASEFEARINRHNNAE, RHUT-s aSRE—FER, linux ZKEED BRIZFSERN
.
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18.4.1.1 Linux

platform/allwinner/system/rpbuf/demo/main.c

18.4.1.2 RTOS

rtos/lichee/rtos-components/aw/rpbuf/rpbuf_demo/rpbuf_demo.c

18.4.2 fwmi%

linux ZEZ7E make menuconfig Hi% Lk :

Allwinner --->
System --->
<*> rpbuf_demo # CONFIG_PACKAGE_rpbuf_demo

DSP EE7£ make menuconfig Figk L :

System components --->
aw components --->
RPBuf framework --->
[*] RPBuf demo # CONFIG_COMPONENTS_RPBUF_DEMO

BIRFRRENGES, EESEFHUT help STBRRGINT rpbuf demo

18.4.3 EF(EMH

_demo B9 help R

USAGE :
rpbuf_demo [OPTIONS]

s "hello" : sendstring "hello"

OPTIONS:

-s MESSAGE : send MESSAGE

-d time : delay free buffer (default: 100 ms)

-r : receive messages

-t time : specifies the time of receive messagess, unit:ms

-a : sync transmit

-I ID : specify rpbuf ctrl ID (default: 0)

-N NAME : specify buffer name (default: "rpbuf_demo™)

-L LENGTH : specify buffer length (default: 32 bytes)

-0 OFFSET : specify offset in buffer to store data (default: 0)
e.g.

rpbuf_demo -r : receive data forever

rpbuf_demo -r -t 1000 : receive data 1000 msecond

dsp THJ rpbuf demo A9 help {SE401TF:

USAGE :
rpbuf_demo [OPTIONS]
OPTIONS:
-h : print help message
=@ : create buffer
-d : destory buffer
-s STRING : copy STRING to buffer and send to remote
-1 : list created buffers
-I ID : specify controller ID (default: 0)
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ifybuffername (default: "rpbuf_demo")
-L LENGTH : specify buffer length (default: 32 bytes)
-0 OFFSET  : specify offset in buffer to store data (default: 0)

e.g.
First, create a buffer (its name and length should match that of remote rpbuf buffer):
rpbuf_buffer -N "xxx" -L LENGTH -c
Then if remote sends data to it, the buffer callback will be called.

We can send data (e.g. "hello") to remote:
rpbuf_demo -N "xxx" -s "hello"

If this buffer is no longer in use, destroy it:
rpbuf_demo -N "xxx" -d

B5%, DSPin{EF -c IEmEVE rpbuf (AIER -NIEESF, A -l iEEnim@EZ ID, £/ -L BEeKE) . BY -| S 7IHZaeE
A9 rpbuf,

R 1D 93 BUST IRt -

Fitutx ID: 0 ID: 1
CPU DSPO DSP1
DSPO CPU DSP1
DSP1 CPU DSPO

DSP imEi2 T rpbuf Zf5, MIRTHEERRIXIR, ERBERSSEERT, HIREIREEITEN® %,
M -s ERANSEANFR R RIEETR,
INRABEAZ rpbuf, £ -d SHHTHEK,
demo ExEIERAYERTI:
1inux5DSPOIE(S :
( IDEAIAE0 , NAMEZRIArpbuf_demo )
1. DSP@ifiA\rpbuf_demo -c
2. linuxigiA\rpbuf_demo -s "hello" , DSPeFJEDfIH
3. linuxf@iArpbuf_demo -r

4. DSPOEIArpbuf_demo -s "123", linux}TEDHiH

1inux5DSP1IE(S :
AMEZRIArpbuf_demo )
1. DSP1#iArpbuf_demo -c

2. linux#fiArpbuf_demo -I 1 -s "hello" , DSP1¥JEMiH

&

linuxffiA\rpbuf_demo -I 1 -r

4, DSP1IArpbuf_demo -s "123" , linux$TEDHIH

DSPO5DSP1IE(S :
( EAAEERIERBbuffer , (RURITEEAEIE T AF Arpbuf_demofJbuffer , UFEE-MEERZF )

1. DSPofiA\rpbuf_demo -I 1 -N "rpbuf_dsp_demo" -c
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uf_demo-I1-N"rpbuf_dsp_demo" -c

EF

3. DSPOMIArpbuf _demo -I 1 -N "rpbuf_dsp_demo" -s "hellp" , DSP1FTED#IHH

4. DSP1iA\rpbuf_demo -I 1 -N "rpbuf_dsp_demo" -s "hellp" , DSPOFJED#iH

0 s

FIMZERBOIR rpbuf BY, IUEERFIIKE—E, XEFSMRZEIE—RRIFXE,

18.4.4 rpbuf test E%

18.4.4.1 X8I

IERIFRTE rpbuf_defE N ESIIRSHNT, nisiBdRiiSR L RIEA R BN SRS H S RIE 2
RITENIEIRR, linux BEKCERs FRRYZECIANE.

18.4.4.1.1 linux

platform/allwinner/system/rpbuf/test/main.c

18.4.4.1.2 RTOS

rtos/lichee/rtos-components/aw/rpbuf/rpbuf_demo/rpbuf_test.c

18.4.4.2 %%

linux ZEEE make menuconfig frjsk

Allwinner --->
System --->
<*> rpbuf_test # CONFIG_PACKAGE_rpbuf_test

DSP ZZ7E make menuconfig Fri%k L :

System components --->
aw components --->
RPBuf framework --->
[*] RPBuf demo # CONFIG_COMPONENTS_RPBUF_DEMO

EFRFREREMST, EEEETHIT help GSRTERREINT rpbuf test &<,

linux Y rpbuf test B9 help (EE0TF:

USAGE :
rpbuf_test [OPTIONS]

OPTIONS:
-d time : set data sending interval (default: 100 ms)
=3 : send test messages
-C : send count (default: 10)
-r : receive messages
-t time : specifies the time of receive messagess, unit:ms
-a : sync transmit
-v : verbosely print check result
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: specifyrpbufctrlID (default: o)
-N NAME : specify buffer name (default: "rpbuf_test")
-L LENGTH : specify buffer length (default: 32 bytes)

e.g.
rpbuf_test -L 0x1000 -c 10 -s -a : send 10 test data, size=0x1000
rpbuf_test -L 0x1000 -c -1 -s -a : send test data all the time, size=0x1000
rpbuf_test -L 0x1000 -r : receive test data forever, size=0x1000
rpbuf_test -L ©x1000 -r -t 1000 : receive test data 1 second, size=0x1000

dsp T rpbuf_test B9 help S840 :

USAGE :
rpbuf_test [OPTIONS]
OPTIONS:
-h : print help message
-C : create buffer
: destorybuffer
=S : send test messagese
-1 : list created buffers
-a : sync transmit
-v : verbosely print check result
-C : send count (default: 1,always send: -1)
-I ID : specify controller ID (default: 0)
-N NAME : specify buffer name (default: "rpbuf_test")
-D TIME : set data sending interval (default: 100 ms)
-L LENGTH : specify buffer length (default: 32 bytes)
e.g.

First, create a buffer (its name and length should match that of remote rpbuf buffer):
rpbuf_test -N "xxx" -L LENGTH -c -a
Then if remote sends data to it, the buffer callback will be called.

We can send 100 test data to remote:
rpbuf_test -N "xxx" -C 100 -s

We can always send test data to remote, interval time 5ms:
rpbuf_test -N "xxx" -C -1 -D 5 -s

If this buffer is no longer in use, destroy it:
rpbuf_test -N "xxx" -d

B%%, DSPinEf -c EIEIE rpbuf (FAIEA -NEERF, £/ - IEEnimBEZA ID. £ -L BEKE) . &
iIZHY rpbuf,

TRIIEARMAZFE 1D 53 BIRSRIHMITIHZ :

Fibiz ID: 0 ID: 1

CPU DSPO DSP1

DSPO CPU DSP1
CPU DSPO

DSP i8I T rpbuf 2/, MIRITHEEBAXITR, DSP EXNEERSSEERAZ, BREIREETENH®E,
{67 -s SIRATIRBARIEEAZ, RIEFBHAERAVEIEHERIIR I,
INRABEAIZ rpbuf, A -d SEFHTHE.
TEER rpbuf _test REEIMEAST:
linuxSDSPeiEE :

( IDERIAZ0 , NAMEERIArpbuf_test )
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linux&dspel :
1. dspeHifTrpbuf_test -I @ -L 1024 -N "cpu_to_dspe" -c
2. linux#{Trpbuf_test -I @ -L 1024 -N "cpu_to_dsp@" -s -c -1 -a &

dspo&linuxifil :

1. dspeiifTrpbuf_test -I @ -L 1024 -N "dsp@_to_cpu" -c -a
2. linux#ifTrpbuf_test -I @ -L 1024 -N "dsp@_to_cpu" -r &
3. dspeHifTrpbuf_test -N "dspe_to_cpu" -C -1 -s
1inux5SDSPLE(E :

( IDERIAZ0 , NAMEEKIArpbuf_test )

linuxA&dspllf :

1. dspi¥ifTrpbuf_test -I @ -L 1024 -N "cpu_to_dspl" -c

2. linux#ifTrpbuf_test -I 1 -L 1024 -N "cpu_to_dspl" -s -c -1 -a&
dsplA&linuxiff :

1. dspl¥fTrpbuf_test -I @ -L 1024 -N "dspl_to_cpu" -c -a
2. linux#fTrpbuf_test -I 1 -L 1024 -N "dspl_to_cpu" -r &
3. dsp1#ifTrpbuf_test -I @ -N "dspl_to_cpu" -C -1 -s
DSPOSDSPLIE(E :

( IDEAIA20 , NAMEEKIArpbuf_test )

dspo&dspliil :

1. dsp1¥ifTrpbuf_test -I 1 -L 1024 -N "dsp@_to_dspl" -c
2. dspoHfTrpbuf_test -I 1 -L 1024 -N "dsp@_to_dspl" -c -a
3. dspoHfTrpbuf_test -N "dspe_to dspl" -C -1 -s
dsplA&dspollil :

1. dspeifTrpbuf_test -I 1 -L 1024 -N "dspl_to_dspe" -c

uf_test-I1-L1024-N"dspl_to_dsp@" -c-a
uf_test-N"dspl_to_dsp@" -C-1-s

0

FIMZERBRIR rpbuf BY, BAHEERFIIRKE—E, XEARMAZIE—RRFXE,.

18.5 rpbuf (& TERENi
FIFTEILAGER rpbuf test @9XS rpbuf BHTIEENI, MRS RIS EIORMLRESR, AR EBMAX MR SRR

S

18.5.1 RAEMXAZE

THNESEEZENZZEIEEMERENRIES, ESNSEIEEE "rpbuf test 18R BT, MidSEURMRERICEN
T:

1. g —: linux & dsp0 ¥z
Mt
B, dspe#ifT : rpbuf_test -I @ -L 1024 -N "cpu_to_dsp@" -c
SIS , 1inux3fT : rpbuf_test -I @ -L 1024 -N "cpu_to_dsp@" -s -c -1 -a & #I5 : -aSATEIERS | IXETLABREKR S R AHEEIEKEIN
HiE | SEEUETRR RIERIIHEIEERS

MIZMRREER :
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18-7: linux & dsp0 YRIMIZINXER
cpuB=rpbuf_test -I @ -L 1824 -N "cpu_to_dspB" -c

Ccpud=

buffer "cpu_to_dspa" abl
buffer "cpu_to_ds ata |: = 4 , offset: @, len: 182

data:ad5c750b031b4b3021223F7f8 5 2e0e988bcc77b8113a224977:68 S

buffer "cpu_to g recei-.-ed dat
data:39e15e25¢ addse

FZREE
18-8: linux %& dsp0 UgaYEZNRER
-L 1824 -N "cpu_to_dspe" -s -c -1 -a
rpbuf-controller rpbuf controller@®: "cpu to dsp@" allocate payload memory
, len

rpbuf_controller@d: buffer "cpu to dspo" (id:8): remote_dummy buffers -= bu

5c750b031b4b302122317181108a4b. .. [md5:2eddc2efed88bcc77b8113a224977e68]

. N/AMbps
)bB31b4b3n21223f7f81108a4b. . . :2eddc2efe

N/AMbps
data:a45c750b031b4b3021223f7f81108a4b. ..

pliEREESInEEH

[ [ (MWzhtsEsRueE] 1 ]

1. reamp pa:0x42380000 -> va:0x42380000 #BH : rpbuffipayload NTEHIMITRASIAHEHEL R EMET SRR AL

2. buffer "cpu_to_dsp@" (id:@): local_dummy_buffers -> buffers, #iiBArpbuffiJZ#RIcpu_to_dspe , #=HI28AIIDA0 , local dummy_buffers
EEMRRR buffers

3. buffer "cpu_to_dsp@" is available, #iBH : BFRAcpu_to_dspefIrpbuf TR , alLABHTEURAKIR

4. buffer[@] "cpu_to_dsp@" received data (addr: 42380000, offset: @, len: 1024) #igBH : dspimMZcpu_to_dspefirpbufrriZIiZIEEE |
rpbuffAJEIAitEE0x42380000 , rpbufEKEINEIRKEN1024NFT |, FUEErpbufiRIE 0.,

5. [@]data:a45c750b031b4b3021223f7f81108a4b... check:2eddc2e0e988bcc77b8113ae24977e68 success : #5BH : “[0]data” : Y“[0]” 25
RUEIRIREAE—PR , IRBHIFRRE2FR , e [1000]data” , FIESHRIEIEREKURENT1000KEHIZER, “[0]data” FRINIZREE
FIROEEE | “check:”/FRINIZ R EIREHRAIRELH],

[ [ [FruhitasRixAE] 1 ]
1. sunxi-rpbuf-controller rpbuf_controller@®: "cpu_to_dsp@" allocate payload memory: va ©x0000000078fbe985, pa 0x0000000042380000
rpbuf_controllerfSE Y4 A cpu_to_dspefrpbuf ERAEINTE , XERAFAIEREIAMIEST : ox42380000 , BREIEIREHLE

i 9ex78fbe9ss |, rpbuffidiKEN1024FT5

2. sunxi-rpbuf-controller rpbuf_controller@d: buffer "cpu_to_dsp@" (id:0): remote_dummy buffers -> buffers #i5f8 : rpbuf
controllerefyrpbuf@ZHcpu_to_dsp , imimkIdummy_buffersi&iaffbuffers

3. data:a45c750b031b4b3021223f7F81108a4b. .. [md5:2eddc2ePe988bcc77b8113ae24977e68] #iiBH | RIEHIEUELAR Eimd SRIGF]

4. ping: 3.795e@ems  #IuEA : llnuxéﬁEﬂ?Eaéstp dspiRENTHUE | dspRIERIZLA1inux , linuxIARL 7 RIE , BEEIRERMISFERIFER

5. bandwidth: N/AMbps #i%BA : linuximRIZEEE , FE o , N/AR "Not Applicable" HES , BARNER

2. WEX—: dsp0 & linux I
pliEwaprs

B , dspefifT : rpbuf_test -I @ -L 1024 -N "dsp@_to_cpu" -c -a #HER | -aR NS EHIERY | SRS T LARR KRR A RAHRBUEKEIR
iR | |REUEETE RS
XS linux#fT : rpbuf_test -I @ -L 1024 -N "dsp@_to_cpu" -r &
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. rpbuf_test-N"dsp@_to_cpu"-C-1-s
MZIREE

18-9: dsp0 & linux UM EE R

puf=rpbuf test -1 @ -L 1024 -N "dsp@_to_cpu" -c -a

pu@=

buffer "dsp@_to _cpu" 1s available

"dsp@_to_cpu" -C -1 -s
3565a7c474fe35860bbbaaas7. .. [md5:d471c87434e19dd1473681f74b8aT18b0]

FRMRR SR
18-10: dsp0 & linux UZAYEZMHLER

root@T inal inux: /# [ 191.219058] sunxi-rpbuf-controller rpbuf controller@e: buffer "dsp@ to cpu": NULL -> remote
dummy buffers

root@Tinal tnux:/# rpbuf test -I 8 -L 1824 -N "dsp®_to cpu" -r &
nxi-rpbuf-control rpbuf_controller@e: "dspe_to_cpu" allocate payload memory
88, len i

sunxi-rpbuf-controller rpbuf_controller@e: buffer "dspe_te_cpu" (id:8): remote_dummy_buffers -= bu

ms
TMbps
5a7c474fe35860bbbaaa67. .. check:d471c87434e19dd147368174bB0T18b0

M EESR5RA -

[ [ [NzmhtsssRicea] 1 ]

1. reamp pa:0x42380000 -> va:0x42380000  #i5iAA : rpbuffipayloadfEAFEHAY I EIAIEFNIRST fRROEILERIAEIE

2. buffer "dsp@_to_cpu" (id:@): local_dummy_buffers -> buffers #iBH : rpbuff9RFRIcpu_to_dspe , 3=HI28AIIDA0 , local dummy_buffers
EEMRRK, buffers

3. buffer "dsp@_to_cpu" is available #i5BH : BFRAcpu_to_dspefirpbufBREaIARE , LUK THUEKA

4. [@]data:8335de23565a7c474fe35860bbbaaab7... [md5:d471c87434e19dd147368174b80f18b0] #i5iBA : dspRIXRIEURLAN EURAIRIEAIEURAYR
190 . “[0]”PIESFHISHER RIERET1000KEHIER

[ [ [FzutsERieE] 1]

1. sunxi-rpbuf-controller rpbuf_controller@d: "dsp@_to_cpu" allocate payload memory: va ©x00000000cfacdadb, pa ©
X0000000042380000, len 1024 #5288 : rpbuf_controllersEl Y& Acpu_to_dspefirpbufB3LHRENE , IXERNEHYIIECIRHEIES
0x42380000 , BRETEAIREHIEE A Hoxcfacdadb , rpbufHKE 10245

f-controllerrpbuf_controller@@: buffer "cpu_to_dsp@" (id:0): remote_dummy buffers ->buffers#ijibH : rpbuf

controllerefrpbuffZAcpu_to_dsp , imimHIdummy_buffersi&ifipibuffers

3. ping: 12286.769531ms #BH © PRISmin RIS RAVEIER of fset, lenfIRTE

4. bandwidth: 0.000667Mbps #BR : HEUTEIEAOIESR , BT : JKAIESFD

5. data:8335de23565a7c474fe35860bbbaaa67. .. check:d471c87434e19dd147368F74b80F18b0 success #BE © BRUEIRIEEE AR SHEAIMD 515G
0, sucessFTIEWIALID

18.6 rpbuf B(SFERTNIE
rpbuf {ERERTSISEEREAURTAE, LIIMARE, THETHIAEEER rpbuf BRI & Y BT S,

18.6.1 T{EIRIE
BEWIICR rpbuf KIXRUGRZPRELHITRAVAEIEL, BiBEXNREEMR B2 RS HRAR AEE,
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RER R ERERRERR B
BRI L MEREIRER A

e RPBUF PERF POINT LOCAL FLUSH: &i%E5FFHARI cache

o RPBUF_PERF POINT LOCAL NOTIFY: &iX5FFABHINTH

o RPBUF_PERF_POINT_LOCAL_WAIT_ACK: k%554 ACK

e RPBUF PERF POINT REMOTE RECV: #El75 /HEFIEK

o RPBUF_PERF POINT REMOTE_EXEC CB: $Zi/5FHa TEIEREL
o RPBUF_PERF_POINT REMOTE SEND ACK: EUAFHIAKRIE ACK
o RPBUF _PERF POINT REMOTE FINISH: $Zi75%55R

o RPBUF_PERF POINT LOCAL FINISH: &i(/5455R

HixB—MelAIMREIRER, ARESFHARENNZ, REEAFAI APl RELHIRERIRS, EAF APl SREEIRNESIERETNIER
SR (FEXSRTIENRY), SUOREURER A ERS T E) Ry

BRI T L/ MEREIRERN R -

o RPBUF PERF STAGE LOCAL PREPARE: &iX/5

o RPBUF PERF STAGE_LOCAL FLUSH: %%l cache

o RPBUF PERF STAGE LOCAL NOTIFY: A%/ maIndizs

o RPBUF PERF STAGE REMOTE RECV: &i¥/SiBamssier sl
o RPBUF PERF STAGE REMOTE PREPARE: HEli/5ities

o RPBUF PERF STAGE REMOTE EXEC CB: /5T EIEEEL

o RPBUF PERF STAGE REMOTE SEND ACK: &% ACK

o RPBUF PERF STAGE LOCAL FINISH: %%

EIRXEAREIRER R AN BRERERINT EREBE I RIAYZR, Linux FMERITE bsp/include/linux/rpbuf.h SI4E#E], RTOS IMERJTE rtos/lichee/rtos-
EpE#/include/rpbuf.h

A EE

rpbuf &bFIFESRI T LA REIRER AN EREIRERN RS T8 REMOTE RIATTHIR (FRICRAEE(ER)

18.6.3 EEEER
F#z Linux SMEFZEFAMZECE CONFIG_AW_RPBUF_PERF_TRACE,

MIZ RTOS FRSEEFSARE CONFIG AW _RPBUF PERF TRACE,

BT BERERNEINERET AMP RERMER, & AMP HEBIRRFERERE, 55 Linux # RTOS IMTIAFSBIECEFTERR AMP RfjEZIS
%Ety ID, Hr Linux 27 dts &, RTOS 2EE CONFIG_RPBUF_AMP_TS DEV_ID, H Linux SMETIEBEAIEREMN dts B AMP ATA)
)i SRR B R R R R AT AR,

18.6.4 API ijEH

rpbuf BIESRENEENST, BREIERZ Linux FINZ RTOS, REtF Linux FREFIMZ RTOS FZEFEZEL API, BHPRTFERZ Linux 3FKiER
RIS TEPSHIRFZSER rpbuf, BE APl BRSPS, NI BRI SDK # Linux IS APLL Linux B APl LUK RTOS g
API #2—EH.

18.6.4.1 rpbuf perf data t #iELENE
rpbuf_perf_data_t RREXBETIEFHIMEREIRIREIE
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PERF_POINT_LOCAL_FLUSH®
#define RPBUF_PERF_POINT_LOCAL_NOTIFY 1
#define RPBUF_PERF_POINT_LOCAL_WAIT_ACK 2
#define RPBUF_PERF_POINT_REMOTE_RECV 3
#define RPBUF_PERF_POINT_REMOTE_EXEC_CB 4
#define RPBUF_PERF_POINT_REMOTE_SEND_ACK 5
#define RPBUF_PERF_POINT_REMOTE_FINISH 6
#define RPBUF_PERF_POINT_LOCAL_FINISH 7

#define RPBUF_PERF_STAGE_LOCAL_PREPARE @
#define RPBUF_PERF_STAGE_LOCAL_FLUSH 1
#define RPBUF_PERF_STAGE_LOCAL_NOTIFY 2
#define RPBUF_PERF_STAGE_REMOTE_RECV 3
#define RPBUF_PERF_STAGE_REMOTE_PREPARE 4
#define RPBUF_PERF_STAGE_REMOTE_EXEC_CB 5
#define RPBUF_PERF_STAGE_REMOTE_SEND_ACK 6
#define RPBUF_PERF_STAGE_LOCAL_FINISH 7

PERF_STAGE_NUM (RPBUF_PERF_STAGE_LOCAL_FINISH+1)
PERF_POINT_NUMRPBUF_PERF_STAGE_NUM

typedef struct rpbuf_perf_data {
int is_sync;
__u32 timestamp[RPBUF_PERF_POINT_NUM];
__u32 time_span[RPBUF_PERF_STAGE_NUM];
__ub4 raw_timestamp;

} rpbuf_perf_data_t;

B 5R5EAR

e is_sync: It rpbuf EEERHBER

o timestamp: MEEIRERAAVIERIATEIBEAE

o time_span: MBEIRIFMNERAVFERHESEA

o raw_timestamp: FRTUHEARIRERAARIARTIEIRL (MEXIAdiEE)

HApEIRE BRI SR AIRAERR us.

SREVEIMBEIREREES, AIf88F RPBUF_PERF_POINT XXX ZRLAK: RPBUF_PERF_STAGE XXX Z=kZZIE (R MEEIRERmAGEI S H R a1 ReIRER
B EREOFERT

18.6.4.2 FREVI4REIRERENIE

int rpbuf_get_perf_data(struct rpbuf_buffer *buffer, rpbuf_perf_data_t *perf_data);

S8

o buffer: 1M rpbuf A9EET
o perf data: fEMRENEIRIMREIRIFEURAVISET

o 0: ﬁEREJZIJJ
Hfth{E: IRENKH

18.6.4.3 #TEDTEREIRERENIE

void rpbuf_dump_perf_data(const rpbuf_perf_data_t *perf_data);

28

o perf data: ISMEMAEIREREGREAIETT
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LA (AREAERJ90)

Mode: Sync

Timestamp:

>Start : @ us [1598572.584 ms]

>Flush cache : 6 us

>Notify : 13 us

>Wait ACK : 68 us
<Recv : 158 us
<Exec CB : 164 us
<Send ack : 176 us
<Finish : 178 us

>End : 417 us

Time span:

>Prepare : 6 us

>Flush cache : 7 us

>Notify : 55 us
<Recv : 90 us

IS

<Exec CB : 12 us
<Send ACK : 2 us

>Local finish: 239 us

HESITEDFRERERAVENHARESR, RE2 TSR RIFEIER, EPSE— M MEREAARITREREER, BRITHE
[RIGROLESIE AR (B ms). EEFTENRSMREIRIRmIAR S REIRER N ERAVINFFI_EE A ReIREZAAIMEREIREFN R BN BT —
M, BURERERAIMREREEN RATFRERBESE I ET.

A x
rpbuf &b FIERISEN T LIR API SEFFLITED “Mode: Async” | BARSFTEDLL " <" FRLBIMREIRIZAIMREIRITMNERANER., FtXLL
AR ER RN ASER BRI R AT R T30

A5

AJ&% rtos/lichee/rtos-components/aw/rpbuf/rpbuf demo/rpbuf test.c {48k platform/allwinner/system/rpbuf/test/main.c ST4EEH]
TEXRIBERIRE robuf MEEIRIREE, BEAERLSBRNT:

1. J8H rpbuf_get_perf_data 3REVEA rpbuf ERIEEHIMREIRERESURTHRT
2. TRIEEMAESCRERREEIR rpbuf HREIREREER

R APl SERREEAEATERN, B rpbuf b FRIEEIATEIR robuf BIEMERAERIEAIX, BAIERSERXTER rpbuf B(EH
FERAERIEXR, BEEI—EMRIFESRIERIRY, BRI BAIRSRI— AT TR T .

18.6.6 {3
uf_test F2RFSRBREN M SR RETEARSRIBRAN BRIBREOR T TE], THREKGS:

Linux A& RTOS U:

Linux : rpbuf_test -s -c 10 -I © -N test -L 0x1000 -a -p
RTOS : rpbuf_test -c -I @ -N test -L 0x1000 -a

RTOS % Linux U:

Linux : rpbuf_test -r -I @ -N test -L 0x1000 -a
RTOS : rpbuf_test -s -C 16 -I © -N test -p

MK BEaNT:
Linux i :
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X:/#rpbuf_test-s-c10-I0-Ntest-L0Ox1000-a-p
[ 1499.609737] sunxi-rpbuf-controller rpbuf_controller@d: "test" allocate payload memory: va 0x000000005a806874, pa ©
X0000000042384000, len 4224
[ 1499.623991] sunxi-rpbuf-controller rpbuf_controller@d: buffer "test" (id:@): remote_dummy_buffers -> buffers
data:27ca300320bce9766c6bdc002f4d9cS5b. .. [md5:121537c4296e79bf2420881c14a47207]

ping: 29.291000ms
bandwidth: N/AMbps

Mode: Sync

Timestamp:

>Start : 0 us [1503347.735 ms]

>Flush cache : 2 us

>Notify : 3 us

>Wait ACK : 18 us
<Recv : 14564 us
<Exec CB : 14575 us
<Send ack : 28931 us
<Finish : 28980 us

: 29276us

Time span:

>Prepare : 2 us

>Flush cache : 1 us

>Notify : 15 us
<Recv : 14546 us
<Preprae 11 us
<Exec CB : 14356 us
<Send ACK : 49 us

>Local finish: 296 us

data:27ca300320bce9766c6bdc002f4d9c5b. .. [md5:121537c4296e79bf2420881c14a47207]

ping: ©.543000ms

bandwidth: N/AMbps

Mode: Sync

Timestamp:

>Start : @ us [1503480.788 ms]

>Flush cache : 3 us

4us

>Wait ACK : 26 us
<Recv : 48 us
<Exec CB : 58 us
<Send ack : 201 us
<Finish : 247 us

>End ¢ 525 us

Time span:

>Prepare : 3 us

>Flush cache : 1 us

>Notify : 22 us
<Recv : 22 us
<Preprae : 10 us
<Exec CB : 143 us
<Send ACK : 46 us

>Local finish: 278 us
data:27ca300320bce9766c6bdc002f4d9c5b. .. [md5:121537c4296e79bf2420881c14a47207]

sunxi-rpbuf-controllerrpbuf_controller@e: buffer "test" (id:0): buffers->remote_dummy_buffers
root@Tinalinux:/#
root@Tinalinux:/#
root@Tinalinux:/# rpbuf_test -r -I @ -N test -L 0x1000 -a
[ 1581.067145] sunxi-rpbuf-controller rpbuf_controller@@: buffer "test" (id:@): remote_dummy_buffers -> buffers
ping: 6762.024902ms
bandwidth: ©.004846Mbps
data:ffa85e5clec15049a5c20f18ee41c726... check:52e4d5cd03193300cdel5564a56a24cl success

ping: ©.030000ms
bandwidth: 318.135925Mbps
data:ffa85e5clec15049a5c20f18ee41c726... check:52e4d5cd03193300cdel5564a56a24cl success

RTOS if:
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st-c-I0-Ntest-L0Ox1000 -a

cpu@>[RPBUF_INFO][rpbuf_addr_remap_default:206]reamp pa:0x42384000 -> va:0x42384000
[RPBUF_INFO][rpbuf_service_command_buffer_created_handler:827]buffer "test" (id:0): local_dummy_buffers -> buffers
buffer "test" is available

buffer[@] "test" received data (addr: 42384000, offset: @, len: 4096):

[0]data:27ca300320bce9766c6bdc@02f4d9c5b. .. check:121537c4296e79b12420881c14a47207 success

[RPBUF_INFO][rpbuf_service_command_buffer_destroyed_handler:965]buffer "test" (id:0): buffers -> local_dummy_buffers
buffer "test": remote buffer destroyed

[RPBUF_INFO][rpbuf_service_command_buffer_destroyed_handler:985]wakeup buffer test, state 2
[RPBUF_INFO][rpbuf_addr_remap_default:206]reamp pa:0x42384000 -> va:0x42384000
[RPBUF_INFO][rpbuf_service_command_buffer_created_handler:827]buffer "test" (id:0): local_dummy_buffers -> buffers
buffer "test" is available

cpu@>rpbuf_test -s -C 10 -I @ -N test -p
Mode: Sync
Timestamp:
Ous [1598572.584ms ]
>Flush cache : 6 us

>Notify : 13 us
>Wait ACK : 68 us
<Recv : 158 us
<Exec CB : 164 us
<Send ack : 176 us
<Finish : 178 us
>End : 417 us
Time span:
>Prepare : 6 us
>Flush cache : 7 us
>Notify : 55 us
<Recv : 90 us
<Preprae : 6 us
<Exec CB : 12 us
<Send ACK : 2 us

>Local finish: 239 us
cpu@>[RPBUF_INFO][rpbuf_service_command_buffer_destroyed_handler:965]buffer "test" (id:@): buffers -> local_dummy_buffers

buffer "test": remote buffer destroyed
[RPBUF_INFO][rpbuf_service_command_buffer_destroyed_handler:985]wakeup buffer test, state 2

O 15
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19.1 rpmsg E4I

1. ImmUE rpmsg BENER,; S NmREFEECHY src f1 dst #Bik, SBE (1 - 1023, BRT 0x35) .

2. rpmsg SIRRIEMIBRAN 512 -16 F15;  (BUBH K/ 512, LA 16 F5) .

3. rpmsg {F/A name server #li#, ZMZOEERIRSSA, 0 linux JEMY romsg IXFIE—HERIRTR, rpmsg bus R4S TARE probe M.
FRLANERZFZE Linux inFEshAClEinmrtBiMg, NEEEE EERERY romsg_ctrl IkEA,

4. linux if, rpmsg 2ETEMAENERY, B2 rpmsg_driver MENEFREEBFAERKHRE, BRMIMELM romsg RIS T.

5. rpmsg NENEAREEELIEME FHUTH, FARHREERE,
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20.1 riscv HEEZ M kernel H3Kk5E—1R reserved TFE, MRAITE linux kernel A&{E, R
4% riscv {228

Linux i, dts BIEAMREBHREEEE, B0 e907 user mem0@42500000, #A/STE €907 rproc@1a00000 F53AY memory-region fEHEEIEAN
XLEAREEPITFRY phandle 5|F:

diff --git a/configs/evbl/linux-5.15-origin/board.dts b/configs/evbl/1linux-5.15-origin/board.dts
index 34134b7..6aef291 100644
--- a/configs/evbl/linux-5.15-origin/board.dts
+++ b/configs/evbl/1linux-5.15-origin/board.dts
@@ -103,6 +103,25 @@
no-map;

}s

€907_user_mem@: e907_user_memo@42500000 {
reg = <Ox0 0Ox42500000 O0x0 0x1000>;
no-map;

s

e907_user_meml: e907_user_meml@42501000 {
reg = <0x0 0x42501000 0x0 0x2000>;
no-map;

}s

e907_user_mem2: €907_user_mem2@42503000 {
reg = <0x0 0x42503000 Ox0 0x4000>;
no-map;

}s

R S T S S S S S S S S

€907_user_mem3: e907_user_mem3@42507000 {
reg=<0x00x42507000 0x00x8000> ;

+ no-map;

+ ¥
s

rpbuf_controller@: rpbuf_controller@o {
@@ -794,7 +813,8 @@
e907_rproc: e907_rproc@1a00000 {
mboxes = <&msgbox 4>, <&msgbox 6>;
mbox-names = "arm-kick", "arm-standby";
= memory-region = <&rv_vdev@buffer>, <&rv_vdevOvring@>, <&rv_vdevOvringl>, <&e907_dram_reserved>, <&
e€907_share_irq_table>;

+ memory-region = <&rv_vdev@buffer>, <&rv_vdevOvring0>, <&rv_vdevOvringl>, <&e907_dram_reserved>, <&
e907_share_irqg_table>,
+ <&e907_user_memd>, <&e907_user_meml>, <&e907_user_mem2>, <&e907_user_mem3>;
auto-boot;
fw-region = <&e907_mem_fw>;
fw-partitions = "riscve", "riscve-r";

RTOS ith: FEFEECE CONFIG_ COMPONENTS AMP USER_MEMORY, CONFIG AMP_USER MEMORY 0, B/MBIEEENRBRNTHERE
EEFERE CONFIG AMP_USER_ MEMORY 1, CONFIG_ AMP_USER_MEMORY 2 LA} CONFIG_ AMP_USER_MEMORY 3,

EEE RTOS KA BENEEEITED AMP user memory F(EE., TI/EREIE CONFIG_DUMP_ALL AMP_USER_MEMORY_INFO, BzTEIRR
W
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[Rv] [AMP_INFO] [openamp_sunxi_create_rpmsg_vdev:365]wait connected to remote master
[Rv] [AMP_INFO] [openamp_sunxi_create_rpmsg_vdev:371]Connecte to remote master Successed
[RV] [AMP_INFO] [openamp_platform_init:220]rprocl init done

AMP User Memory:

ID: 0

Name: 'e907_user_mem0Q’

Buffer Addr: 42500000

Data Length: 4096

Data:

0x42500000: 00 00 00 00 00 0O 00 00 00 00 00 00 00 Q00 00 00 |....eeeeunnnnnn. |
0x42500010: AD DE AD DE 00 00 00 00 00 00 00 00 00 00 00 00 |.....ccvuvennonn. |
0x42500020: 00 00 00 00 00 0O 00 00 00 00 00 00 00 Q00 00 00 |....eieuunnnnnn. |
0x42500030: 00 00 00 00 00 00 00 00 00 OO0 OO0 00 00 00 00 00 |....cvevunnnnnn. |
0x42500040: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |.......eeeon.on.. |

RTOS i API:

typedef struct amp_user_memory
{

uint32_t id;

const char *name;

uint32_t len;

void *addr;
} amp_user_memory_t;

int get_amp_user_memory(uint32_t id, amp_user_memory_t *user_mem);
void show_amp_user_memory(uint32_t id);
void show_all_amp_user_memory(void);

APIfEFRFSIE
1. JAFget_amp_user_memory3kEVAMP user memory ;
2. EZFamp_user_memory_tfYaddrpii , BI/9{REENTZAVCIAELE,

R

1. RTOS i%EZE CONFIG AMP_USER_ MEMORY DT NODE_NAME_PREFIX A{EEER Linux BHREBREFNT AL ERE id )FHER, BaltE
BHHEERIAF €907 user mem,

2. EHfERZA AMP user memory, XL AMP user memory FRFXIEESE (LMY dts BECEFEEMPAY), LIT5E RISC-V B9 PMP B&
HE.

3. fEE# Linux INEEBMZE, AMP user memory BREIRIMARE, AAaET, fRanss, UEMZ RTOS IMEEACIEA APl B

o

=,

20.2 #N{EIEhN rv BTF
BEE CERRERE =, ERRERNRITRERE, RN,

rpmsg iR BHLEE U
FEi rpmsg MATSHE, FFETLUBIIR /dev/rpmsg.ctri-xe A8 SCHHEITIRIE ioct BYFSRRRHIRE:

e RPMSG DESTROY EPT IOCTL: A group FRI— N
e RPMSG REST EPT GRP_IOCTL: #pliss group FHIFBIGSR, REBimmMs group
e RPMSG DESTROY ALL EPT IOCTL: BgAprERImea, MBRiHS group

SEFETHEHEOBERT, SUEMikas ARSI AT rpmsg B, EREFOENHESHASER, HIRREEIITHS
EHTED:
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pmsg_eptdev_official_cb: 1490 callbacks suppressed
[ 634.408391] rpmsg rpmsgl: rx queue is full.
[ 634.419966] rpmsg rpmsg2: rx queue is full.
[ 634.424742] rpmsg rpmsg3: rx queue is full.
SEITERE - A= NRRFHRBIEREEN , FESNERMRRAEEIAT IR T .

AERXFIER, app EREREENSE—ME, FEA RPMSG_REST EPT GRPIOCTL XRBHEERMSEMNRKS. AEM
RPMSG_REST_EPT_GRP_IOCTL B SHERISERIRANT, MBI TaITED:

[ 5338.270562] virtio_rpmsg_bus virtio@: destroying channel sunxi,rpmsg_client addr 0x405  1iBA : BErpmsg3immm
[ 5338.298587] virtio_rpmsg_bus virtio@: destroying channel sunxi,rpmsg_client addr 0x404  ¥3BH : BEilrpmsg2ifam
[ 5338.315583] virtio_rpmsg_bus virtio@: destroying channel sunxi,rpmsg_client addr 0x403  3BH : BEiflrpmsglifam

20.4 uboot FERIMZRIRIAIBZIEREHAY

, BERENE bootcmd=runboot_riscv AR boot_riscv=bootrv${rv_fw_load_addr}${rv_fw_load_size}@riscveris
cvo-r XFA boot #5<, KT bootrv iSRS, MEIE riscv0 S XPHIIMNZEEINEZEHANTF (EHENTFE—RIGITET ELF EFHIA
7, FARRMZRIETHE) | SEEREIEA ${rv_fw_load_addr}, ARSI sunxi_riscv_init SREIGAMMIZ, sunxi_riscv_init REIMIRTRFE
W

1. AT riscv0 SXAVESEREF, RENZANETHRTRIBIE

2. load_elf fw ZEOSIE ELF EENEERTF, ENEIETAT

3. i@ remoteproc HEZERY rproc_load EOEBEIEEBENXM sunxi_rproc_load M. XMEOSIREERERENHENT auto_boot
FAERBUERR., MNRENT auto_boot, UETE uboot HEREIRZERE (ELF Ffd.resource table E&) HITEH{TLIE

4. 1Bid remoteproc HEZERY rproc_start EOEAZEIEEBENXAY sunxi_rproc_start 30

5. HENEREMNZOSINEN, IENZEGAEiTHEEER) RISCV_STA ADD REG &, IttRS, MEZEERTLAUSTT, {BILEHEAREEHTT rpmsg &
ZEE. NZziTiEkE, SEESFERERTRE,

20.5 uboot FEIMZZIE, kernel ERRIMIZIRIZE AR

L MIZIREIHE dootep RS S i iR EatacBEtMiEE e, T
PLBIHTNZEHESESEM uboot FTFF, WMRESMITH, NiRBMNRKEZWRAE, W ARZEKMSENZIRSHFIEH
RPROC DETACHED, ZRBBILLATMIZEFHE% attach,

#%&, sunxi_rproc_probe @R rproc add #MOM®E remoteproc O EiEM remoteproc 8% (imimibiEs8) , rproc add H&
<iAMAE] rproc_boot #ERENITIELLIESE, rproc_boot #MEA rproc_attach f5, EZMINEITELESE, MINEMNZIRSIRCH
RPROC_ATTACHED, rproc_attach MI&i@Id rproc_prepare_device RHFTEaNEIE IR TR IFTEIRIE, HP—MRIEMEEENZE S
INEEIREF (sunxi_request_firmware) . FBF uboot BEE/ZaIMZL, EIEREFEHRE—HMZERY, FRLARTLAEREFERX O NFHIRMZE
%, FLEXMIZRT, WZSFTEER:  "load fw from memory”

20.6 M kernel EfEERMEZRITIZREHRY

NIZEZEMMEAT, T DETACHED # ATTACHED HUFFE, 7£ sunxi_request_firmware 30, R5EM riscv0 SR eFINEMZEIE,
IR riscv0 FRBNETE riscv0-r S XAPNEMZE . MREENDRFINEEL, NAZRITENETR: “load fw from partition riscv0” &%
heRgi s EEHANEINEAR 4, INERRThR B S TENER:

lesystem, filename:amp_rv0.bin”

20.7 /lib/firmware BR TR RV RG2S EER, SSJLIMER

AR, [EEBNEIREY, 2 riscv0 DXEAK riscv0-r DRDXBGEARER, RFE<EER/lib/firmware TRIE. Mz panic BY, E#Z
recover INiZRY, FTEEEEY/lib/firmware TRIEGS M, LARTEER linux daS1TXMZIRTT stop&start #4ERY, tHBEFEZEY/lib/firmware
TROEH G, XER ER REBEGSHEREINGEF. RAFPINEETEHSEIR, SJLER/lib/firmware FIEHSHRBESSE,
FEEHXHFENZT 1 MFUIESEE, DMRE—ERNGEESATERZNEEE, XMNBHET, PR THEGH—EERER
GFRIRN, BURFARBBIIMZEEN, stop&start tBEEM,  “K/lib/firmware BIEHSHEIRMIFEERBHG" HIRE, R8I
attached AR stop&start iiif2, EAIXFNAFIEEIET rproc_prepare device —sunxi_rproc_prepare — sunxi_request firmware iX/MERIY
RISENERT. DXPInEEN. NRAFPNFETETE, EIRE/lib/firmware TRINZEN, XERMES RARNEHHINRIR, &8
— M EHETLAEE (R,
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MZEZAN{AIRE

riscv0 X, riscv0-r X, /lib/firmware TEMNZE, X=F&EE— P EGE, NFIRF2MEINE riscv0 D EFPPIMNZEYR, HRE
riscvO-r XFPIIMNZES, &ER/ib/firmware BRTHIMNZEG. BRI, @EFERERIRRT riscv0 DX TFMZEHLARITEMNZEHE/
lib/firmware 3X{FBF. FAF OTA BY, tBRIETESRT riscv0 5 XLAK/lib/firmware FRIMAZE RN,

BRELIEEHEG LSS "EHER &,
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WS © 2026 BRiE2ERRMHBRAE. RE—INFL
FNERABZEFNERP, HE RN TRERMBRNE ( "% ) BEHRE—IINF.

ZISS‘Z%m%iE’JJ?ﬁM’Euu%DH&WM# RESEPEFA, FEUBMAIANMSHEERL. SH. B8 KRSEERERBIEOHE, B
BLUHATZUERE.

1o

C LLWIMWER LLWIMWER ﬁ *_I_ *ﬁ ( LLWINER’
e EHE [ (F2F%) WHKELTRIER

ARA \__lﬂ’ﬁﬂmiﬁﬁ‘iﬂﬂ%h\o AR ER M HINEEHER, e, MRSER, RERBREARE.

BN R, REFTIFENZESHRBETRIROBRAT ( 28" ) ZEESHUSRMERNLIR. R THAEEBEERD T
. RSB RS FESLaE R EER. ERRMBARGEEREFFIMEXIRE, A SBEASEIERRE. B8EITRBEIR
SERITH (BREERNRTINEE, B, BEER) BERITFER, £SHARE.

R ERERIESMESE, AT RIRAFREEMFER, FXEREETRIEN, UEXE, BABTENM. £SReENEASETREE
WRERE, EATHRNSTEIREHER, RERFTEMAERE (SEENRTEEN. B2, FHRIRK) SRERIESE=TRFEM,
ETHARRER. FEFIRERRA. ERMENFF AR RE R ARIEE RS,

IR REE R B AT TR F2SAUTHAEREERNRN, EEsiEs Rt Ar- masdiET, JaREREE=HRNANTE. BEE
1TRSE =R AGKEURRAGFA., £TEARBOAMUSHEHIXRTREEB=SIF TR BERN (TAR) . A ERRERRNSE=751F
IS HEIRIE. WEEEREEM NS,
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