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知从 MCAL 开发流程介绍 

ZC MCAL DEVELOPMENT PROCESS 

INTRODUCTION 

1 概述 INTRODUCTION 

知从科技可为客户提供 MCAL 的软件产品开发服务。MCAL 软件包依赖于不同的芯片，一

般由各家芯片厂商提供，并通过 EB Tresos 或者知从木牛配置工具进行配置和生成代码。 

ZC can provide MCAL software product development services for chip companies. MCAL 

software packages rely on different chips and are generally provided by various chip 

manufacturers, and are configured and code generated through EB Tresos or ZC.MuNiu 

configuration tool. 

知从科技在汽车电子领域具有丰富的工程经验，采用英飞凌、恩智浦、瑞萨、意法等多家

芯片，完成过 BMS、MCU、HCU、BCM、Gateway 等控制器产品的量产开发工作。目前已经

同英飞凌、恩智浦、意法半导体等多家芯片厂商建立合作关系。 

ZC has rich engineering experience in the field of automotive electronics. It has completed 

mass production and development of controller products such as BMS, MCU, HCU, BCM, 

Gateway, etc. using Infineon, NXP, Renesas, and ST. At present, it has established cooperative 

relationships with many chip manufacturers such as Infineon, NXP, and ST. 

 

 

  

知从工程服务 ZC ENGINEERING SERVICE 
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2 MCAL 开发服务介绍 MCAL DEVELOP SERVICE INTRODUCTION 

知从科技可根据客户需求实现 MCAL 开发服务，并发布原型包，功能包，量产包，维护包。 

ZC can implement three stages of MCAL configuration development services based on 

customer requirements. The service stages include: Demo engineering configuration, customer 

demand engineering configuration, and customized development services. 

 

 

 

 

➢ 原型包 Prototype Package 

目标：让客户了解知从产品；收集完整客户需求。 

Target: To make the customer know ZC products ； to collect complete customer 

requirements.  

内容：针对确定芯片和编译器，包含基础的软件模块。 

Content: Contains the basic software modules for the deterministic chip and compiler.         

质量：实现部分需求，基本测试。不可上车实验。 

Quality: Implement partial requirements, basic testing. Do not experiment in the car.  

 

➢ 功能包 Function Package 

目标：实现客户完整需求。  

Target : To implement customer’s complete requirements.                                                                                     

内容：最多可以分两次发布；芯片和编译器选项不可再更改。  

Content: Release at least twice; cannot change the chip and compiler options.           

质量：完成客户全部需求，基本测试。不可上车实验。 

Quality: Complete all customer requirements, basic testing. Do not experiment in the car.  

 

原型包 功能包 量产包 维护包 
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➢ 量产包 Mass Production Package 

目标：没有新的需求变更，保证客户量产需求。 

Target: There is no new requirement changes so that can ensure customer requirements of 

mass production.  

内容：客户需求完全实现的软件版本。 

Content: The version of the software that the customer requirements fully realized.  

质量：经过完整测试后的版本，可以上车。 

Quality: The fully tested version is ready to be tested in the car.       

 

➢ 维护包 Maintenance Package 

目标：整车量产后的软件维护。 

Target: Software maintenance after vehicle mass production.  

内容：客户反馈软件缺陷的修复。  

Content: Repair of customer’s feedback about software defects.                                                                                        

质量：及时响应的缺陷修复，完整的回归测试。  

Quality: Prompt response for defect repair, complete regression testing.   

周期：量产包交付后一年内免费维护。 

 Period: Free maintenance within one year after the mass production package is delivered. 

除此之外，如果客户对芯片驱动有特定需求，并且 MCAL 中无法满足，则知从科技会根据

客户需求，完成 MCAL 的定制开发服务。知从科技使用知从.木牛配置工具实现 MCAL 定制开

发的配置功能。 

If the customer has specific requirements for chip drivers that cannot be met in MCAL, ZC 

will complete customized development services for MCAL based on the customer's requirements. 

Know from the use of technology. ZC.MuNiu configuration tool implements the configuration 

functions customized by MCAL. 
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3 知从 MCAL 开发流程介绍 ZC MCAL DEVELOP SERVICE INTRODUCTION 

3.1 SYS01 系统需求收集 SYS01 System Requirements Gathering 

首先知从会从客户方收集系统需求，包括但不限于：市场需求，产品需求，Autosar 需求，

法律法规需求，硬件手册等。 

First, the project team will collect system requirements from the client, including but not 

limited to: market requirements, product requirements, Autosar requirements, legal and 

regulatory requirements, hardware manuals, etc. 

收集完成后会将客户需求导入需求管理系统，并进行追溯 

After collection is completed, customer requirements will be imported into system for 

management and traced 

 

3.2 SWE01 软件需求分析 SWE01 Software Requirements Analysis 

将客户需求进行识别，整理出软件需求，并在需求管理系统上进行需求分析，并进行追溯，

将软件需求与客户系统需求进行追溯。 

Identify customer requirements, organize software requirements, conduct requirements 

analysis on system for traceability, and trace software requirements to customer system 

requirements. 
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3.3 SWE02 架构设计 SWE02 Architecture Design 

针对每个模块如 Wdg 进行分解，设计出模块间的交互接口，画出静态动态架构图，并在

需求管理系统进行追溯。 

Decompose each module, such as Wdg, design the interaction interfaces between modules, 

draw static and dynamic architecture diagrams, and trace them on system for traceability. 
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3.4 SWE03 详细设计和编码 SWE03 Detailed Design and Coding 

对每个软件模块进行细分，直至无法分解的软件单元，并对每个软件单元进行静态，动态

设计，并在需求管理系统进行追溯。 

Subdivide each software module until it reaches software units that cannot be further 

decomposed, perform static and Motion Design on each software unit, and trace them on system 

for traceability. 
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3.5 SWE04 单元测试 Unit Test 

静态分析工具：Polyspace，用于代码质量检查和性能优化：包括总结报告，违反项详细

记录及影响分析，修正建议等。 
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Static analysis tool: Polyspace, used for code quality inspection and performance 

optimization: including summary reports, detailed records of violations and impact analysis, 

correction suggestions, etc. 

 

 

动态测试 Tessy：通过需求分析，错误猜测，等价类，边界值设计生成测试用例。 

Dynamic testing with Tessy: Generate test cases through requirement analysis, error 

guessing, equivalence class, and boundary value design. 
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判定覆盖（Decision Coverage） 

条件覆盖 (Conditon Coverage) 

修正判定条件覆盖（MC/DC） 

覆盖度均达到 100%  Coverage all reached 100% 

 

单元测试追溯同样使用需求管理系统进行追溯： 

Unit test traceability also uses system for tracing: 

 

3.6 SWE05 软件集成和集成测试 Software Integration and Test 

MCAL 全模块集成测试：知从悟空测试工具，包含以下内容 

➢ Python：完整的自动化测试框架 

➢ MuNiu / EB Tresos ：设计多组配置及测试用例 

➢ Cygwin+Hightec/Tasking：实现自动化编译 

➢ Trace32：实现自动烧录，执行测试及读取测试结果 
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MCAL Full Module Integration Test: Known from WuKong Testing Tool, including the 

following content 

➢ Python: A Complete Automated Testing Framework 

➢ MuNiu / EB Tresos: Design multiple sets of configurations and test cases  

➢ Cygwin+Hightec/Tasking: Implement automated compilation 

➢ Trace32: Implement automatic programming, execute tests, and read test results 
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集成测试追溯同样使用需求管理系统进行追溯： 

Integration test traceability also uses system for traceability: 

 

3.7 ASPICE 追溯矩阵 traceability matrix： 

最后针对完整的开发及测试导出追溯矩阵 

Finally, export the traceability matrix for the complete development and testing: 
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3.8 开发及测试自动化流程 Development and Testing Automatic Flow 
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4  交付物 RELEASE PRODUCTS 

交付物 RELEASE PRODUCTS 

ProjectDevelopmentSchedule SafetyManual 

WeeklyProjectReport SoftwareIntegrationTestReport 

MilestoneReport SoftwareResourceAnalysisReport 

ListOfFunctionalSafetyOutput SoftwareTestReport 

SafetyCase QuestionAndAnswerLog 

SafetyPlan Test Specification IT 

SafetyLibrarySoftwareSafetyAnalysisReport Code Coverage IT 

SoftwareDependentFailureAnalysisReport Traceability Matrix 

WarningReport Test Specification UT 

Code SW Unit Design 

StaticAnalysisReport Safety Concept 

DynamicAnalysisReport SRD approved 
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5 工具链介绍 TOOL CHAIN 

5.1 知从木牛配置工具 ZC.MuNiu Configuration Tool 

 

5.2 知从悟空 MCAL 测试工具 ZC.WuKong MCAL Test Tool 

 

 

配置工具                   ：木牛      

知从 木牛

         

   悟空    测试工具

知从悟空测试工具可以通过    Tresos、知从木牛
等 C  配置工具对 C  进行不同配置及测试用
例的设计。

并通过 akefile 件和C  win  对测试代码和
 C  工程进行自动编译，并可以通过 特  等
 试器进行自动烧录，自动 行测试代码及测试。


