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GWM Hi4 technology system

[
Hi4 3
Hi4 Series
[ :

Hi4-TF%
Hi4-T Series

PEBEFORNBEF

balance of performance and energy efficiency Ultimate Power, Economy, NVH, and Safety Supe

K"“.

- L
&' '\.2" S —a
. J E.

ISR Wi

WEEHD, 2F, NVH, =2

HAVAL MENGLONG Please Stay tuned

-

28D WA
GWM's First NoA Intelligent Please Stay tuned

9 Six-Seater Flagship SUV )

BRKEMm, BEmaEN, BRTE, 2ORe
Extended Range, Ultra-high Efficiency,
rior Performance, and Comprehensive Safety

TIEMEME KR
Dedicated to Ultimate Off-road Experience

S —: 'E- ;ﬁ}ﬁ @ Fan.
el =/ S— ) =i e\ A\ L
>, - 3 N

A
BR300 His-T #WA00 Hid-T BE700 Hid-T QRS
TANK300Hi4-T TANKA0OHi4-T TANK700Hi4-T  Please Stay tuned |

18R S00HI4-Z LS i

TANKS00Hi4-2 Please Stay tuned |
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The Technological Great Wall — Smart

Coffee Pilot =173 ‘ Coffee OS EHE=E=(8]
Intelligent driving syste Intelligent cockpit system

e N[ )

Iteration Vehicle Models Mileage Start time List Scroll Frame RateApp Start time

km 0% FPS ms

No. of car models equipped with this system Duration of data-driven intelligent learning 1
eeeee ded 20 million hours

Voice wake up time  Map Scroll response time

mSs ms
& J . J

Coffee Intelligence, as Great Wall Motors' (GWM) intelligent technology brand for complete vehicles, adheres to the concept of
"user-centricism" and focuses on creating safer, more practical, and more cost-effective intelligent travel experiences for users.
It provides comprehensive intelligent solutions for complete vehicles.

GWM's third-generation intelligent driving system, Coffee Pilot Ultra, is first integrated into the new Blue Mountain Intelligent
Driving Edition, aiming to achieve national-scale capabilities of "driving anywhere roads exist" and "parking anywhere spaces
are available" by the end of the year. As a cross-domain and cross-system technology, Service-Oriented Architecture (SOA) will
undoubtedly accelerate the rapid implementation of intelligent vehicles.
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The Evolution of EE Architecture

fDistributed ECU Architecture R Distributed Domain Central
* A single ECU control a single or multi functions
« A lot of ECUs(ranging from dozens to over 100) 3 .

« Wasted computing power
* Deep coupling of software and hardware

* Long wiring harnesses, high costs, and low
automation levels in assembly

* OEMs are heavily reliant on suppliers e o LT |
srchitectuce Domain controller architecture Zonal architecture with centralized
compule
K / Source fromweb
Domain ECU Architecture [Central Computing Architecture =)
* Integrating multiple ECUs into three or five domain « Integration of domain controllers into in-vehicle
controllers including vehicle control computers

domain(powertrain domain, chassis domain, body * Concentration of core functions into in-vehicle

domain), cockpit domain, autonomous driving

d . computers
LAl * Concentration of auxiliary functions into zone
* Reduction in the number of ECUs Sontrollers

« Concentration of functional software into multiple
domain controllers

& J U ¥
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Extension of software architecture concepts

Software Architecture:

Single ECU

o

SOA

Software Architecture:

Vehicle-Cloud Integration

A

Mobile | | app
app Store

\ ' Big Vehicle Software
Data OTA service

Finance
Service

" Rescue H Emergency |
service ‘

Service

Great Wall Cloud

‘ Predictive Services

‘ Guard Mode

’ Welcome Mode ‘ Tunnel Mode

‘ Comfort Mode ‘

{ Vehicle Mode Management | ] Remote Services ] Light Show

| [ Greeting Mode || Car WashMode |

Standard SOA Interface

' Device Management Door Lock Control Driver Information Millimeter-Wave Radar
Power Management Seat Control Navigation Ultrasonic Radar
Battery Management Light Control Camera Services LiDAR
Storage Management Air Conditioning TTS Services Camera Services
Log Management Battery Management Popup Display High-Precision Map
Settings Management Torque Management Music Play V2Xx
Energy Recuperation | | Face Recognition ,
| CP/AP AUTOSAR+Linux | Android + QNX CP/AP+QNX

Central Computing Unit Intelligent Cockpit Autonomous Driving

Signal2Service

Zone Controllers

Service2Signal

| Sensor1t | [ Sensor2

| | Sensor ... |

| Acuator1 | [ Acuator2 | [ Actuator ...

T MR Rbe SR



Future Automobile Software Architecture

) Statc appiication ) Dynamic appiication B Car-2-X appAcation

—

AN

Non-AUTOSAR Non-AUTOSAR
Application Application b

erocontm -
Cortetarm v im0

Microcontrolier

gy

(‘mnkto‘t-édﬂ:u\

Mlcrocontrollor | (Virtual) Machine l Har_dyyaro Non-AUTOSAR Basic Non-AUTOSAR

Software Offboard System

))) (((. L e.g. SOME/IP ‘))) ((._l
"] Software Abstraction Common Bus Interface Specification

Source from 2016 AUTOSAR conference: Ethernet and the AUTOSAR Adaptive Platform as basis for future E/E Architecture

Future automotive software architecture will feature the coexistence of AP AUTOSAR , CP AUTOSAR and non-AUTOSAR.
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Challenges of SOA Development

SOA software need be developed in A core running Posix compatible system and also be
developed in M core(R core) running classic RTOS.

Central _
o Computer Posix sysem/
e Embedded

s I SOA System

Eficiency !
Communication l

Embedded

Left Zone Front Zone NN FLLEE System
Controller Controller Controller

Source: The ARM Processors: A, R, and M Categories and Their Specifics - Sirin Software

\d

(=)
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Challenges of SOA Software Development

Two
architectural Shortage of C++
systems with A- | talent resources
core and M-core

Poor
visualization
effect of
manual code

How to reuse
Simulink
models

Inefficient
manual code
testing
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MathWorks Solutions

For Next Gen EE Architecture Apps - Domain. Zonal and Central Compute

ADAS Lane
Following App

o

o N -~
A
o

EC Support Package for EC Support Package for
Linux

: EC Support Package for
C2000 Blockset Linux LRrie
ARM Cortex A ARM Cortex A

ARM Cortex A
NXP S32G3 Renesas R-Car M3
SOME/IP

|\ MathWorks
App SW development

| 4\ MathWorks
Blockset and Support

Packages

Vehicle
Simulation

M

SOME/IP
---------- ETH Bus
4\ MathWorks sasssssse. \
= e™ . mEEw
— e -

I I SOME/IP
I HIL & Realtime Simulation |4 ==

CAN/Serial

AUTSSAR




MathWorks Solutions

A holistic view for SOA development

= From architecture to implementation
= From design to deployment
= From prototyping to production

= From physical to virtual

=,
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From architecture to implementation
Define SOA interfaces and components at composition level e EE—

[ | = [ l
Sor LF 5 Save ~ — Lo L
Au I @;SA R New Cpen QL_, import ~ ' Data 'ia‘»ue Constant
Interface Type
. — i e — S FILE CREATE
““ OutdoorLightSensor Ll ““ HeadUightController LAl ““ HeadLightActuator X A} o
! < CutensrUgSerser > : < MeadUgheCarertier < HeatghtAcater » I Sources )  Interfaces  DataTypes  Constants
Lg HeadLightControlSystemData
SensorDataPPort P P SensorDataRPort

HeadlightRPOlD ® HeadLightPPort v = SensorDatalntf

= LightData double real

hd {> HeadLightlntf

(1) fl)

: function
function()

Al
out

1 inf » data | caller |
! L

Sensor.getValue()
comErr

S Wbl
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From architecture to implementation

HeadLightActuator::initialize()

Generate C++ code integrated to

adaptive stack seamlessly

=SHeadL 1giTtPPort = makeSkeletonImpl(instanceId,
kEventSifigleThread) ;

e e.g. Service Method
o Offer service

* Service BOdy [this]( Tightstatus){ -
 Terminate Service >setheadlightilightstatus)s);

||n-\rJ| -lﬂln-l—nnr\v'l-i— W ] nf-r\la-lse-tHeadL1ght(

HeadLightActuator::setHeadLight(boolean_T lightStatus)

~ HeadLl |¢numm
< HensLg |

® HeadLightPPort
HeadLightActuator_DW.HeadlLightStatus =
lightStatus;
=
i ¥ e aralLog->LogVerbose()<< "Head light status: "
HeadLightActuator B.HeadlLightStatus;

HeadLightActuator::terminate()

| HeadLightPPort->StopOfferService();

AUTS SAR




From design to deployment

Quick deployment to service stack for prototyping and validation

Embedded Coder Support Package For Linux Applications 4\ Linux Runtime Manager = O X
oo — _
o . s : =
% Y ] .
R - 4 & 73
inuxiarge Disconnect Create & Deploy Start Stop Data
Application Package | Application Application
BrtomhIot COubm Thnat! Pavhage fr Unes Appiamrn womm s 1 dagy o ainl bl aatlesie o Overint Aivinchos (BOA) Agieanys So AUTORAT Adustw 414 CONNECT TO TARGET P RE _RU & T CALIBRATE
; g Targets Tree Il = Signals
- v Térget Computers I
Linux Adaphve FACE ROS : |Contents of
[ ] [ - ] [ ] L ] ~ ¥ LinuxTarget1 ‘ i
[ [ | | & H ~ 2 HeadLightControlSystem
| | . () HeadLightActuator(4437) || Signsis avsilsble on target Signals fo Instrument
'I '! '! ~! () HeadLightController(9740)
O OutdoorLightSensor(8362)
B Abartye Agade snate 000 lwmidd juiA

SOA Embedded Linux Services

BC! SO0 com ecisoa:log SC. 300 par
( J( JL per )

[ slrealtime: :axec ]lemrxlhmo fimer ][ Instrumentation ] Log Viewer
Filter by:
[ COVESA vsomeip ] [ COVESA di ] SQlite I Timestamp ApplD CtxID Type Message
Message ‘ 2023/06/10 14:15:46_.. | LNXD LNXD info [ACTION: Laun
eProsima fastDDS | appiD [ | | [2023108110 14:15:45... |LNxD LNXD info [Process launch
[ Debianos ] [ Buildessentiol Chake ] Target Configuration ‘ CiD [:‘ 2023/06/10 14:15:46... | DLTD INTM info [Application!D 'g
s ———————— | [2023/06/10 14:15:49__. |LNXD LNXD info [ACTION: Laun
Severity | Verbose v |
— 2023/06/10 14:15:49_.. |LNXD LNXD info [Process launch
|P address 7 2 = 7 = = :
Torget { 2023/06/10 14:15:49_.. |DLTD INTM info [ApplicationID 4
Username
Computer ,
Password v
14 >

AUTSSAR




From prototyping to production

Design and validation incrementally

4\ MathiWorks

ECA4Linux SPKG

QEMU Simulated
Target

4\ MathiWorks

ECA4Linux SPKG

Drivers / BSP

Targets

__ A\ MathiWorks

4\ MathWorks

—  AUTESAM

»

_ Production
Targets

4\ MathiWorks

Production Grade
Adaptive AUTOSAR
Stack

Drivers / BSP /
Hypervisor

Production Software

T Wbl
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F I’O m p rOtOtyp | n g to p rOd u Ctl O n SSH inside the target running core algorithm

run (FCW in this case)

SOA deployment on ARM HPC

r

- ADAS Lane Keeping ,‘\ MathWorks:
_ 1 Waring Algorithm App SW development

EC Support Package for .‘\ MathWorks:
Linux Blockset and Support
Packages

For prototyping

ARM Cortex A il
Production Targets
Scene & Scenario in Roadrunner for creation

‘ of multiple test scenarios & photorealistic

Demo Visualization

SOME/IP

uDP
4\ MathWorks Simulation

Vehicle ) C
visualization

ooimulink in Loop for Vehicle Model and
Warning function activation check

1

L™ -




From physical to virtual

Cloud-based deployment and testing

Challenge:

= Ensure application software can integrate into a
variety of environments, depending on hardware
architecture & middleware

= Verify model based AUTOSAR applications on ‘road
ready’ middleware in the cloud without target
hardware

Solution:

= Customize application code interface for specific
middleware/hardware
— Classic AUTOSAR
— Adaptive AUTOSAR / DDS / ROS

= Integrate application code with underlying
middleware to deploy within Level 3 virtual ECUs

= Run virtual ECUs in a cloud native environment and
verify the vECU is equivalent to MiL/SIL tests

A =

UTS SAR

aws

Amazon EC2
Arm, AWS Graviton) horl [xB6)

Amazon EC2

Syno;)sys Silver

Simulink Test SOME/IP

Identical results seen between MiL and vECU testing
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SOA Software development methods

Manual Development

« Manually/automatically write the APP framework code
« Manually write the algorithm logic

Simulink Development

 Utilize Simulink to generate framework code and algorithm logic

« Adopt the adaptive_autosar.tic template
 Directly utilize the main function and model step function generated by Simulink

Combination of Manual and Simulink Development

« Manually/automatically write the APP framework code
 Utilize Simulink to generate the algorithm logic

« Adopt the ert.tic template
* Integrate the algorithm code (Skeleton and Proxy code) generated by Simulink, and
call the Step function

AUTSSAR
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Adaptive AUTOSAR Interface implemented by Simulink

- Event Input and Output = AUTOSAR Dictionary: autosar_LaneGuidance

« Method: Simulink Function 5 o I isiosan
FunCtIOn Ca”er || AdaptiveApplications

. Vv @4 Service Interfaces
: Fleld . Event/MethOd v = ‘ ProvidedInterface

5 Events

[';:t <~ | l.g Methods
=] =y : labe] Namespaces

v BEH Requiredinterface

E; Events

CO—u 1) yb—D [ Methods

abs] Namespaces

¥ Persistency Key Value Interfaces

y =1u) @ XML Options

T MR Rbe SR



Demo - 32-bit unsigned division calculator

Divide(12,3)

Divide(12,0)
‘ﬁ
: Error

Calibration Switch:
DivideResultCalEn=0

Calibration Switch:
DivideResultCalEn=0

Calibration Switch:
DivideResultCalEn=1
Calibration Value:

Divide(12,4) DivideResultCalVal=10

The result of the division operation can be calibrated, and the calibration value is stored in a file. The
program reads the calibration value when it starts and saves it when it closes. Through this demo,
the features of event/methods/fields/log/persistence are verified.

AUTSSAR




Demo — Service Architecture Design

Calculator 23 Service Provider SWC Type
& Calculator Provider

Service Interface Implementation

Calculator Provider: [calg e E calculatorinterface / -:-
--------------------------------------------------- divisionByZera /[ -;-

add § --

% argl [In]luint32]

% arg? [In]luint32]
= result [Out][uint32]
divide / -;-

T divident [In][uint32]
= divisor [In][uint32]
result [Cut][uint32]

subtract / -:-

H

Calculator Consumer: [cpg &

"

1

% argl [In]luint32]
S arg? [In][uint32]
b

= result [Cut][uint32]

divideResult / -:-

AUTSSAR



Demo — Create Simulink Model

% Stepl. S ABEE 4

ar = arxml.importer({GWM _calculator_Sl.arxml','standard_datatypes.arxml',;GWM_calculator_server.arxml, ...
'GWM _calculator_Server_machine.arxml','GWM _calculator_PSl.arxml',GWM_ calculator_Client.arxml', ...
'GWM_calculator_Client_machine.arxml','GWM__calculator_CSl.arxml',)GWM__calculator_Per.arxml'})

% Step2 : QIZRSHANE I

% Bl AR5
createComponentAsModel(ar,'/vector/calculatorService/calcServer')
% BIEE I
createComponentAsModel(ar,'/vector/calculatorClient/calcClient")
end

T MR Rbe SR



Demo — Algorithm Development (Server)

Field: Notifier divide result calibration value Field: Set divide result calibration Field: Set divide result
and calibration variable variable enable/disable calibration value
@ ‘ .) calcPortP . setDivideResultCalEn .) calcPortP . setDivideResultCalVal

step

step() ’T T

result = setDivideResultCalVal(calVal)
calcPortP_divideResultCalVal »( 2 )
calcPortP_divideResultCalVal

result = setDivideResultCalEn(calVal)

calcPortP_divideResultCalEn @ caloPortP. setDivideResultCalEn, sy calcPortP_setDivideResultCalVal_sys
calcPortP_divideResultCalEn . L . .
Field: Get divide result calibration Field: Get divid |
calsarver Hopemed:eye variable enable/disable leld: et divide result

calibration Value

.) calcPortP . getDivideResultCalVal

Division calculator method

.) calcPortP . divide

? ? ?

result = divide(divident,divisor) result = getDivideResultCalEn() result = getDivideResultCalVal()

.) calcPortP . getDivideResultCalEn

calcPortP_divisionByZero -—@

calcPortP_divisionByZero

calcPortP_divide_sys calcPortP_getDivideResultCalEn_sys calcPortP_getDivideResultCalVal_sys

T MR Rbe SR



Demo — Algorithm Development (Server)

Step Function, output divide result calibration value and calibration variable

step

divideResultCalEn  |——————» <]
calcPortP_divideResultCalEn

divideResultCalVal ——— P @
calcPortP_divideResultCalVal

calibration output
y divideResultCalVal 4

* P divisor {ul ==0) [ divideResultCalVal }—’ .
mml} 1 » R —
[ g [ divideResultCalEn ]»——b | >0 N

manga »> a

>
‘ Events
olsa {) 1

: DXt (1)

calcPonP_divisionByZero

(=),
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Demo — Algorithm Development (Client)

B

step

v

3
calcPortR_divisionByZero

2
calcPortR_divideResultCalVal

3
calcPortR_divideResultCalEn

AUTSSAR

step()

P calcPortR_divisionByZero

P calcPortR_divideResultCalVal

calcPortR_divideResultCalEn

calcClient_triggered_sys

calcPortR . divide

calcPortR . getDivideResultCalEn

calcPortR . setDivideResultCalEn

calcPortR . getDivideResultCalVal

calcPortR . setDivideResultCalVal




Demo- Algorithm Development (Client)

Call division method -
: @ #  ara:leg 12 ¥ divident caller step

calcPortR_divideResultCalEn calcPoriR.divide() result » araciog

ﬁ@ ™  ara:log . . . .
celPortR_dvidefesutCell Call division result calibration variable method

callar
calcPortR. getDivide ResultCalEni) result # ara:log

Call division result calibration value method
!y initialize @ terminate p——

calcPortR.getDivide ResultCalval{) result # ara:log

Call set division result calibration variable method

caller

dividResCalval v ( dividResCalEnyar P calvia calcPortR_satDiv CI-E'F:E sultCalEn() resut —m—
dividR |
Call division result calibration value method
—_— —_— _— caller
dividResCal\Valvar r dividResCalvalvar P calia calcPortR.setDivide ResultCalvall) result —w—

dividResCalval\var

T MW



Demo— Model Configuration (Server)

Update Instance Identifier

- aliServen

» % akServ »

£)
-
—
.
]
-
"

sde Bppings = Lompraeent Lavarises

Peaitioss  lrgects  Betperts  Detw verer  Prartion

fx ’

I ' ' ’
fx ! r .
" ¥ ' (
s ! . .

AUTSSAR

1) Thin natance of e refemnced madel doss not suppan of aats sisuizations. Scopes and port vislue labele depiry s for onty the

waldum

wlefured
walalertd
wnleeeed

wldun

B fant aTrasNutes
Lxstanre Soecsfiet

Lairamde Lhmified |4

diside
wetd 1w shbaas oCalbe
EoediradeBesatiCalVal
el ivsdebara Calts

serk v adalaaanCalviad




Demo— Model Configuration (Client)

1) Update Service Discovery Mode 2) Mapping Persistence Port Data Element
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Demo — Code Generation - Server
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Demo — Code Generation - Client

*2 Code Genaration Repor
& Find W ¥ lntch Cose
1 J
Content i s AR
Tr ty Re
“ fe Me
acan

Code

tal idividemesulttalval: i saepletyoe
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Demo — Running Result

otaqeeuar

tégoeu

AUTSSAR




GWM GEEPA4.0 Projects — Horn Server

!

prponse = Noqu\CMCuﬂD.CM

Rl

HOMCriSey PPort_MHomnWorkCima _sys

i

Response » SoundindSt{Command)

glok

HCMCHSy PPont_SourdindSt_sys

!

fesponse = WhistleSts_F_PBox(Command)

HCMCiiSey_ PPort_WhistieSts F_PBox_sys

AUTSSAR

HCMVMDRSy_GS2S_RPort ‘.'!.\DR-'(VW‘!I—\A.";R?‘
ot

4

HCMSwWISISey_GS25_RPort_HomSwst

L)

HCMAVPSIY_ G52

S_RPort_AVP_Homileq

VMORWhisteAlarmReq Enum

tStSev_PPort VMDRVWhateAlarmileq! |

Message Tngoered

Subsystem

MornBwtSt_Erum

Soutiog

HCMSWISISrv PPort GetWVMDRWhistlieAlarmReq sys

f

HOMEwSISey_PPort_HomSwist!

HomSwaS: Erun AR

—\
.._._._W—“—"'“‘*r___}
MHorndwtst Enum —)

HCMSw v PPod

Message Triggered
Subsystem

AVP_HomReqS1_Enur

dondieg

f

HOMSWSSey PPost AVP Fomsieg ! |

AP MomRegSt Eram idy

Message Trggered
Subwysten

Response » GetVMDRWhistleAlarmReq()

globa

!

Responae = GetHornSwisSe()

HOMSWISISiv PPort GetHornSwtSt sy

!

Response = GetAVP_HomReq()

HOMSWISESey_FPont_GetAVP_HomReq_sys



Communication Between A core and R/M core(Signal2Service)

A Core R/M Core A Core M/R Core

Method 1 (used in current project) Method 2

AUTSSAR




Problems during SOA Development using Simulink

Inconsistencies in Standard Implementation

« Specifications adopted by various entities do not fully conform to the
standards, resulting in generated code from architecture models not
perfectly matching the code produced by Simulink, necessitating manual
modifications.

Simulink currently does not support PHM

Simulink's support for Log & Trace needs improvement

=,
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SOA Software Development based on CP

Network Topology PREEvison = inc Developer:. = - Software Architecture
. = : : — . Internal behaviour
' HEARXML
Export Merge
SWC Description SWC Description
! i
Bt

Imp-:)(! 4 Evnnet SWIE Nacrrintinn/
SWC Description Simulink Software Logic

The toolchain is relatively mature comparing with AP.

=,
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CP Event/Methods implementation using Simulink

RTE #0
- S-R:ASHL
v [55 AUTOSAR

< 1 } ’ v ] AtomicComponents

=] AUTOSAR Dictionary: autosar_swc

L4 ASWC
&4 S-R Interfaces
— C-S: Simulink Function 5 Function &a M-S Interfaces
Caller B C-S Interfaces

@a NV Interfaces

caller

a Parameter Interfaces
CO—u () y—>(CD)

@a Trigger Interfaces

X} CompuMethods

? & SwAddrMethods
y = f{u) O xmL Options

=,
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Content

« Conclusion
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Conclusion

SOA software compliant with both CP and AP standards can be developed based on
Simulink.

Existing software can be reused when developing SOA software using Simulink.

Developing AP software with Simulink can circumvent the issue of insufficient C++
personnel resources.

The development toolchain in a CP environment is relatively mature.

The development toolchain in an AP environment still needs further refinement.







