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System Designer
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ERAENROSTRAS, HEAZTRAAEENIFTK
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i.: RIEEZRS (Unified system)

IWAR Micro 2R&{LHE14

BIFREN. SRAE. BEATNENAGER

IwAR Perf 5%51‘[4'4:'@.”4:

ERTEZ (ISR) RMARGHNZEER

AMcP Framework

RT-Thread Smart Auto
1EATFMPURSEERPOSIXTAZERIEZRZ (ASIL-D)

RT-Thread Secure Auto
EATMCURIEERPOSIXiEER S (ASIL-D)

vmRT-Thread Micro
MCUR—ZERE AR (ASIL-D)

vmRT-Thread Hyper
MPUR—EREH RN (ASIL-D) 53 EHULAH

Application Core R/IM#%
BHEERD, MENAITENAZ MIE T L0 R 50/ MiEhl R 2 Al

Automotive SoC

EH4E, SoCithhH
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- FREEERE
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Acquisition Process
Group (ACQ)

System Engineering Process Group (SYS)

ACQ.3 SYS.1
Contract Agreement Requirements Elicitation
ACQ.4

Supplier Monitoring

System Requirements
Analysis

Management Process
Group (MAN)

Project Management

SYS.5
System Qualification Test

ACQ.12

MAN.5
Risk Management

ACQ.11 SYs.3 SYS.4
: = System Architectural System Integration and
Technical Requirements Design Integration Test

MAN.6
Measurement

Legal and Administrative
Requirements.

Software Engineering Process Group (SWE)

ACQ.13
Project Requirements

SWE.
Software Requirements
Analysis

ACQ.14
Request for Proposals

SWE.2
Software Architectural

SWE.5
Software Integration and
Integration Test

esign

SWE.3
Software Detailed Design

SWE..
TRt ConsEU e Software Unit Verification

Supply Process Group
(SPL)

Supporting Process Group (SUP)

Reuse Process Group
(REU)

SPL ; SUP.2 SUP.4 SUP.7 Process Improvement
Supplier Tendering Quality Assurance Verification Joint Review Documentation Process Group (PIM)
SPL.2 SuP.8 SUP.9 SUP.10
i Configuration Problem Resolution Change Request
roduct Release Management Management Management
Primary Life Cycle Processes | o] izati Life Cycle Processes | Supporting Life Cycle Processes
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Level 1: THEEE
- IR XINAEZE LI 'Function Controller (MCU) 1

Inputs

Outputs
L1: Function I

PSS Level 2: ThgEisIZE
« XITHEEZ R SLI I ER AT IR 3R

L2: Function Monitoring

L3: Controller Monitoring
Integrated safety mechanisms

Level 3: =HI2EEIER
o XIERAIRFIESHTIRIZ AV NS L3: Controller Monitoring

. Y SBCEMCU System level safety mechanisms
Monitoring Module (e.g. SBC, ASIC)
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P IIRER 2l

« REFESKX (Memory Partitioning )
- BEYE  (Timing Monitoring )
- BiEME (Logical Supervision)

o HFREF (End-2-End Protection)
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Non-trusted OS-Applications, with protection enabled
SW-Cs are allocated to OS-Applications (1 or more)

ECU-Hardware

OS-Application 1, trusted,
with protection disabled

GOTC

Memory

Optional: shared
0OS-App 1 data
(buffer used by

RTE for IPC)
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FENA
- RRENZENAER

FR M

- Bk, SHEE
© MBNBMNE

RZBIREITERERTS, HELT

RARS . NAFETERAPS, ZRELT

RAIRSS
- ERHEN—ERERFRIERI B
« XHRZ, WD, IMRIREE

NASRSZRSZE, BIERBEARARE,

MR

- —REFEEMEE, IPCF;
- RABERYD, BRSAHEMEXD;
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« FHBCHES - HihpURIERZ . A
XHZRSE PILE TN AR

EYEER

REWT)

Linux
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p RT-Thread Smart EERXIRIERBZN B GOTC

SEF 2 HRT—Thread R 5 POSIX3E A RIS

« HEF15+FEHRT-Thread AR ER St . o POSIXA PZIEfTERE . A Linux/Unix
o NN RNZ. EEERAEH FHRAEZ

© XNRGZMPCRNE, F58. BRFU. W5, RS,
o XZFR2fI/640L, Bin/ ZinibiERR

XABR SRR

© RFMEINGEAM, RESF:
© AESSERPSNE. RENAGFRENE
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P Z& MY SRS
* http / gPTP
+ sshd / sftpd
* Cyclone DDS

* Gstreamer / FFmpeg

* Camera

RENMA
* Busybox / SQLite / OpenSSL
* Python / QuickdJs

EFE

* SDL2 / PersimUl / Qt
* Wayland/Weston

+ GPU
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p RT-Thread SmartB4F: L. 2. POSIX&ERS

E=gvsih
| JELERT-Thread RTOSY™
! R IAE, 3us

“R
RT-Thread
Smart OS th
¥ th th
POSIX
"POSIX Open POSIX Testsuite

Linux/Unix POSIX
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PSES3 API

01. TEX Fistde++E

i #"Socket Abstraction Layer © CH11/14EERERE. BES

e std::vector, std::map, DesF

02. FRHEEXREERET

* std: :thead. std: :future

¥fork, vfork pipe

SAL UNIX netlink
POSIX signal threads

THE O])é’ﬂcmur @ 'E EE

POSIX.1 (IEEE 1003.1-2001)

* std: :mutex. std: :condition_variable. std::atomicZ

Multi-purpose (PSE54)
Dedicated (PSE53)

- - oy
* shared_ptr. unique_ptrsf

03. RINEZERE

« auto B EIREY,

o lambdaZRIA TN K R 5

- Minimal
(PSE51)
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) RT-Thread SmartfIHE C.OTC

* A cross-platform build utility based on Lua

* Modern C/C++ build tool: Simple, Fast, Powerful

dependency package integration

- EFfIRIEEZ RS

- PRIEWE. oHEE

- BREEIESE xrepo

- ERESE

- AIAIEEFHIXIEZIMakefile, configure & make, CMake
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SDL ) spL Q PersimUI @

| Wayland / weston

v
GorGLES
\/
GPU UMD
PersimUl Kit
/dev/fb /dev/gpu

LCD GPU KMD
Bm LA IARUIRS:, X #FavaScripy N2 A4

LHSHERRG. BB, FTHETEEN, X
MELKEBHR . IFPER. AphaRE. R
MR,
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GOTC

Ul Tookit
« SDL2 BERSMEFESR
WUl (PersimUl Kit)

* Qt [soon]

BOS S
« X¥FWayland/Weston
- BECHIUMBNBOSHES [soon]

GPUX

« RERMXI3DMNESZ R, X#FOpenGLES.
VulkanZ

« ARM Mali GPUIKRz}

* Imagination GPUIEZ [soon]
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GNUBIZ RSN
+ FFmpeg sE64RfR0 . $083. SR/MBER . T,
BRSNS MBS FEAESR
. -~ + Gstreamer GRS BIRIELR
% FFmpeg ~gstreamer
BIRLESE

FI RN W/ RR/ FB

« EMUVAL2BIBRERSLIESR

EE/RBRE s AENZFZSNMESRL

FRiEMIZE HX
o G

AR AR . R EIBIT socketHRERAY E
DO 04 . MEEBERERS (PTP)
b Big S AES L

DMA buffer
© BTBIMRZEBEEDbUfferd =
- BHESZ
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p RT-Thread Smart®SIDE3 '

Sk

vscode + smart

ssh server

gdb

Windows & Linux

Linux GNU Apps
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W HF HEE RS

EREEE
 HELLO [SSH: LINUX]

> wscode

> build
sconsign.dblite

C cconfigh
hello.elf

C mainc

# sConscript

# sConstruct

> SSH: Linux_ § master*

BEV) 56

ETR) RIRT  BEIH) main.c - hello [SSH: Linux] - Visual Studio Code

€ mainc M X

C mainc >
g

2 | * Copyright (c) 2006-2018, RT-Thread Development Team
3 |

4 | * SPDX-License-Identifier: GPL-2.0

5 |«

6 | * Change Logs:

M 7 | * Date Author Notes

8 | * 2020-10-20 Bernard The first version

9 &

10

11 #include <stdio.h>

12

13 int main(int argc, char **argy)

14

15 int index = ©;

16

17 printf("hello world!\n");

18

msh
msh

®0A0 W0 & Debug APP @ Linux (hello) & 4%

for (index = 0; index < 10; index ++)

#BiE Wwo

/root/bin>
/root/bins[]

i D [ 4 Live Share

Networking/USB

] Rr-Thread smart Terminal +~ [0 @ ~ X

1710, 11 ZH%:4 UTF-8 LF C  Linux

N
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KASAN (Kernel Address Sanitizer)

REFRY R

- ASAN (Address Sanitizer)

%N
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B AIE FRIELR

- BSBHERR— N EHREER, RETRE
. SRS, AHERSRB SR,

- BETRESHARNRENREEERRTRR
B ER

LRFREAE S
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Function - Depth Entr 08:00:17.168 08:00:17.170 08:00:17.172
¥ dbkit-2.txt

_app_test 10 o8 app test
exec L —— e —————————————————— e
Iwp_execve 10 o8 TWp_execve

Iwp_load 10 o8 Tp oaq R copy stae ] It thread create e L et ]

load_elf 10 os: CEEEE T S G (S 20E8S thread inc T
Iseek 10 s ECENEESETEIEENS SEETED TS SEN NI (B0 NeNen TRt ‘e
dfs fle_lseek 10 o8 EEEEEND NENTTED [ e
dfs_elm_Iseek 10 08 CENITN®) " ]
flseek 10 os ORISR I n
disk read 10 o8 G m n n
rt_device_read AR cisk ... B | disk ... | i I ™ i
virtio_blk_read 10 2 ft de... ] I irtio.._ | i [l | 8 il
virtio_blk_rw 10 0s@UEESE | NEE 1 1 s i
virtio_free_desc_chain 10 [ Pirtio.. ] [Tirtio.. ]I i 1

Kernel statuses
v & 202

202 at Gysp. [bysp. L IR sysopen [ R [sysftat [ ]
A . \ igi : :“l : :::
= | [ [ dfs file stat J I enn s | stat |
* FTrace AJLABE OAZER, RIAHK = 2= e e e
i 1o | {111 Vllll'\ - Hml ]
I (Rl | dir fi. }
il een
ARERZ P RECREBSEY s
EHREAE Z bR 2511 BB o ‘
1
\ \ AY Ab% JE—
s BETMKTE, FTrace E4aEBETRER
A== e 220 M 2 o \
5 BN RE RSN R R D
%Egg'fj =] /R y Bb EI)FE D == ?’lu\l\a\\ P ;
vén |
= tepip_thread_handle_msg 11
L\b A netif_poll 11
*ﬁ' y T’jJ‘HJJ'IﬂE Hb{ﬁ'f’tl—i E&J& ip;,i_nim " H\
tep_input Lt sched. | 188 r tepjput ' tcpinput ]
)_chksum_pseudo LA | | | I {  tcp process J] tcp output b P tcpprocess  Jp.J !I H
et_chksum_pseudo n ) | Rtc.. Jwip ne. BRtcp send empty a. J BIIN accept function ] tcp receive B Bl
= inet_cksum_pseudo_base 11 I frcp ] ftcp outp. R+ I

L e Nline o § |
1

@ e It
L L

®

m

]

£ Trace Compass TELHIXIGE DT ESZERIBIT
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§f§ﬁ'f'°”5“°”‘"”"““"“ RT—Thread Smart for Safety v1.0

MANUFACTURING PLANT

FeERTGUNGSST

Shanghai Real Thread Electronic Technology  Shanghai Real Thread Electronic Technology
Co.Ltd Co.Ltd

SF 81.10 N0.88 Daerwen Ry SF Bidg10 NO.66 Daerwen R —— N
= o= 2 — SRR S RIAE AR

PROJECT NO/-ID LIGENSED TEST MARK CERT. REPORT NO.

FUNKTIONALE SICHERWEIT

ses
e f G

UV rocromsswesre
SAAR

Tested accordingto  EC 61508-32010
EN 50128:2011
1S0 26262-2:2018

e . IEC61508 SIL3 FRAETAIE

Certified product(s) ~ RT-Thread Smart for Safety

o
et Prose)

Model(s) Version 1.0

Technical Dataand  Usable s part of safety related software acc. to: —_ NS
Parameter « IECE1508 uptoSIL 3 [ ) Vi ES 'L
Temiesenieiae o EN 50128 up to Software SIL 4

IS0 26262 upto ASIL D

Specific Requirements  The ceriifcate is based on voluntarly tests. Any changes 1 the
Soeznssirsrigen design, companents or processing may require repeliion of some
parts of the qualification n order to retain the certfication
The certification report is an integral part of this cerifcate.

= SN
Munich, 21.02.2022 hd ISO 26262 ASIL_D h\;ﬁlAﬁ
SWmE e o

Gudrun Neumann
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ARM

ARMvS8-A

ARMv7-A
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' @ BLACK
SESAME
TeGHNoLOGIES

Rackchip
Wik F

wr
AN

A1000

RK3568/3588

S32G

Zyng MPSoC UltraScale

Zynq7000

STM32MP1

i.MX6ULL

GOTC
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Business Model

Distribution Code Licensing

eeeeeeeee

REFTIR

« JEFRT-Thread, FiEFRT-Thread+tX
= . WFEE, REUB GNU Apps FHE

mmmmmmmm

e Transaction fee
C,USF Q < ) ’) git —

J-&in@ @

I
L4

Advertising

’mongoDB N

open source
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RTThread
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