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GWM Global R&D Layout

13
Regions

170+
Exporting countries and regions

14.9million
Global Cumulative Sales
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Iteration

3
Vehicle Models

20
Mileage

亿km

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.

Coffee Pilot  智慧行驶
Intelligent driving system

No. of car models equipped with this system 
exceeded 20

Duration of data-driven intelligent learning 1 
million hours

Coffee OS  智慧空间
Intelligent cockpit system

Start time

2.64秒

List Scroll Frame Rate

60FPS

Voice wake up time

293ms

Map Scroll response time

153ms

App Start time

436ms

The Technological Great Wall – Smart
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The Evolution of EE Architecture
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Extension of software architecture concepts
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Future Automobile Software Architecture

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

Source from 2016 AUTOSAR conference: Ethernet and the AUTOSAR Adaptive Platform as basis for future E/E Architecture
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Challenges of SOA Development
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Challenges of SOA Software Development
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MathWorks Solutions

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

App SW development

ETH Bus

Vehicle 

Simulation

Renesas R-Car M3

ARM Cortex A

Linux

EC Support Package for 

Linux

ADAS Lane

Following App
FOC Control App

C2000 Blockset

TI F2379D

RPi 5

ARM Cortex A

Linux

EC Support Package for 

Linux

Powertrain Apps

NXP S32G3

ARM Cortex A

Linux

EC Support Package for 

Linux

Gateway Apps

Blockset and Support 

Packages

CAN/Serial

SOME/IPSOME/IPSOME/IP

HIL & Realtime Simulation
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MathWorks Solutions

 From architecture to implementation

 From design to deployment

 From prototyping to production

 From physical to virtual

A holistic view for SOA development 
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From architecture to implementation

Define SOA interfaces and components at composition level   
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// Model initialize function (Offer Service)
void HeadLightActuator::initialize()
{
// Initialize service provider instance -

HeadLightPPort
this->HeadLightPPort = makeSkeletonImpl(instanceId, 

kEventSingleThread);

// Bind HeadLightActuator class implementation of 
setHeadLight method to service instance's 
implementation
HeadLightPPort->setFuncObjsetHeadLight(
[this](auto lightStatus){this-

>setHeadLight(lightStatus)});

// Offer Service
HeadLightPPort->OfferService();

}

// Model step function (service body)
void HeadLightActuator::setHeadLight(boolean_T lightStatus)
{

// Store value on model instance
HeadLightActuator_DW.HeadLightStatus =

lightStatus;
// S-Function (aralog): '<S2>/ara::log'
araLog->LogVerbose()<< "Head light status: " <<

HeadLightActuator_B.HeadLightStatus;
}

// Model terminate function (Stop Offer Service)
void HeadLightActuator::terminate()
{

HeadLightPPort->StopOfferService();
}

From architecture to implementation

• e.g. Service Method

• Offer service

• Service Body

• Terminate Service

Generate C++ code integrated to 

adaptive stack seamlessly
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From design to deployment

Quick deployment to service stack for prototyping and validation
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From prototyping to production

Design and validation incrementally 
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Rapid Prototyping Production Software

QEMU Simulated

Target

LINUX

EC4Linux SPKG

Application Prototype

Drivers / BSP

LINUX

EC4Linux SPKG

Application Prototype

Targets

Drivers / BSP / 

Hypervisor

LINUX or any 

commercial OS

Production Grade 

Adaptive AUTOSAR 

Stack

Application Prototype

Targets

Production 

Targets
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From prototyping to production

SOA deployment on ARM HPC 
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App SW development

Vehicle

Simulation

Production Targets

ARM Cortex A

Linux

EC Support Package for 

Linux

ADAS Lane Keeping 

Waring Algorithm

Blockset and Support 

Packages 

For prototyping

UDP 

SOME/IP

D
em

o 
V

is
ua

liz
at
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n

SSH inside the target running core algorithm 

run (FCW in this case)

Scene & Scenario in Roadrunner for creation 

of multiple test scenarios & photorealistic 

visualization 

Simulink in Loop for Vehicle Model and 

Warning function activation check
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From physical to virtual

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

Cloud-based deployment and 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.tlc 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.tlc template

• Integrate the algorithm code (Skeleton and Proxy code) generated by Simulink, and 
call the Step function
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Adaptive AUTOSAR Interface implemented by Simulink 

Input and output
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Demo - 32-bit unsigned division calculator
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Demo – Service Architecture Design
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Demo – Create Simulink Model

% Step1. 导入模型文件
ar = arxml.importer({'GWM_calculator_SI.arxml','standard_datatypes.arxml','GWM_calculator_server.arxml', ...

'GWM_calculator_Server_machine.arxml','GWM_calculator_PSI.arxml','GWM_calculator_Client.arxml', ...

'GWM_calculator_Client_machine.arxml','GWM_calculator_CSI.arxml','GWM_calculator_Per.arxml'})

% Step2：创建服务端和客户端
% 创建服务端
createComponentAsModel(ar,'/vector/calculatorService/calcServer')

% 创建客户端
createComponentAsModel(ar,'/vector/calculatorClient/calcClient')

end
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Demo – Algorithm Development（Server）

Field: Set divide result calibration 

variable enable/disable

Field: Get divide result calibration 

variable enable/disable

Field: Set divide result 

calibration value

Field: Get divide result 

calibration Value

Field: Notifier divide result calibration value 

and calibration variable

Division calculator method
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Demo – Algorithm Development（Server）

Events

Step Function, output divide result calibration value and calibration variable

calibration output
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Demo – Algorithm Development（Client）
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Demo– Algorithm Development（Client）
Call division method

Call division result calibration variable method

Call division result calibration value method 

Call set division result calibration variable method

Call division result calibration value method



31

Demo– Model Configuration（Server）
Update Instance Identifier
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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
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Demo – Running Result
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GWM GEEP4.0 Projects – Horn Server
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Communication Between A core and R/M core(Signal2Service)
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Problems during SOA Development using Simulink
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SOA Software Development based on CP
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CP Event/Methods implementation using Simulink
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Conclusion
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Thanks for listening


