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Model-Based Design: 早期发现错误以降低项目开销

Data gathered by Hewlett Packard referred by XB in 2017
https://xbsoftware.com/blog/why-should-testing-start-early-software-project-development/

MBD + 
Simulation

Enables Earlier 
V&V

Traditional 
V&V
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我们可以再早一点发现错误吗？

完整性和一致性检查，
进一步向左推进

Data gathered by Hewlett Packard referred by XB in 2017
https://xbsoftware.com/blog/why-should-testing-start-early-software-project-development/

Invalid Requirements 
Start Here

MBD + 
Simulation

Enables Earlier 
V&V

Traditional 
V&V



33

基于形式化需求的测试工作流
形式化需求工具：

Requirements Table 工作流应用举例

HV 
Battery

主要内容
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Requirements Table 介绍

x
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if 
(condition involving system inputs == true)

require that 
(condition involving system outputs == true)

if 
(condition involving system inputs == true)
for N seconds

require that 
(condition involving system outputs == true)

Requirements Table 基础语法
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• Multiple requirements 
can be active at the 
same time

• Sub-requirements are 
active if parent 
requirements are active

Requirements Table 支持多层级结构
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Requirements Table 快速查看需求
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Requirements Table 支持简洁的数学表达式

> 30

Phi_TE > 30
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Requirements Table 支持简洁的数学表达式

[-6, 6]

Phi_TE >= -6 && Phi_TE <= 6
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Requirements Table 支持复杂的数学表达式或者内置的函数

Builtin Temporal Operators:

• prev : Value of an input at the last time step
• hasChanged: Has the value changed since the last time 

step?
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Behavioral AspectsBrief 
Descriptions

Rich Text

Links

可以在Requirements Editor 中查看 Requirements Table
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基于形式化需求的测试工作流

Formalize

Textual Requirements

Design Model

Specification Model

Generate Tests

Implement

x

Analyze Coverage
Verify Requirements

Validate Requirements 
Consistent? Complete?

1

2

3

4

5
Execute Tests

Fix Design

Fix Requirements
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基于形式化需求的测试应用举例
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应用举例：文本需求

需求条目

需求详细内容

需求追溯
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应用举例：形式化需求
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应用举例：生成基于需求的测试用例
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应用举例：逻辑建模
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应用举例：搭建 test harness
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应用举例：在Simulink Test 中建立测试



2020

应用举例：执行测试并查看测试结果
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总结

x

形式化需求工具： Requirements Table 

基于形式化需求的测试工作流 工作流应用举例
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资源

产品主页

 Requirements Toolbox - MATLAB & Simulink (mathworks.com)

文档：

 Requirements Toolbox Documentation (mathworks.com)
 Requirements Definition (mathworks.com)
 Requirements Table Block (mathworks.com)

– Use a Requirements Table Block to Create Formal Requirements (mathworks.com)

示例：

 Requirements Toolbox — Examples (mathworks.com)
 Formalize Requirements in Simulink Models — Examples (mathworks.com)

https://www.mathworks.com/products/requirements-toolbox.html
https://www.mathworks.com/help/slrequirements/index.html?category=index&s_tid=CRUX_topnav
https://www.mathworks.com/help/slrequirements/requirements-definition.html?s_tid=CRUX_lftnav
https://www.mathworks.com/help/slrequirements/ref/requirementstable.html
https://www.mathworks.com/help/slrequirements/ug/use-requirements-table-block.html
https://www.mathworks.com/help/slrequirements/examples.html?s_tid=CRUX_topnav
https://www.mathworks.com/help/slrequirements/examples.html?category=requirements-formalization&s_tid=CRUX_topnav
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