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DAY 4 : Testing Your Way to Design Success
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 
asking for assistance.

• Participate in ‘Attendee Chat’ by maximizing the chat widget in your 
dock.
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Course Sessions
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• System Level Design Philosophy
• Designing a Hardware-less System
• It’s All About the Data
• Testing Your Way to Design Success
• The Best Practices Lightning Round
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Embedded System Testing1
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Embedded Systems Testing
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Image Source: https://deepsource.io/blog/exponential-cost-of-fixing-bugs/
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Embedded System Testing

6

Unit Testing

Integration Testing

System Testing

Fun Resource Lists Every Testing Type
• https://www.softwaretestinghelp.com/types-of-software-testing/
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Which best describes your testing process?
- Main focus on unit testing
- Main focus on integration testing
- Main focus on system testing 
- Focus equally on all the above
- Other
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Test Driven Development2

A programming style in which coding, testing and design are 
used to build software incrementally.
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Test Driven Development
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Reductions in 
defect rates

Improved 
software quality

Less time spent 
debugging

Better overall 
design

Regression 
testing

The Benefits
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Test Driven Development
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Source ModuleTests Module Hardware

Test Harness
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Test Driven Development

TDD Process (Source: Test Driven Development by Kent Beck)
1) Add a small test
2) Run all the tests and see the new one fail
3) Make small changes to make the test pass
4) Run all the tests and see the new one pass
5) Refactor to remove duplication and improve expressiveness
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What is your current skill level for using TDD?
- New to TDD
- Have ran some tests
- Actively use it in my development
- Would like to use it more in my development
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Unit Test Harnesses3

A unit test harness is a software package that allows a 
programmer to express how production code should behave.

- James Grenning
- (Test-Driven Development for Embedded C page 15)
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Test Harnesses
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A language to define test cases

A mechanism to run test cases

An output report with results 

Test harnesses Provide:
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Test Harnesses
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CppUTest is a C /C++ based unit xUnit test framework for unit testing and 
for test-driving your code. It is written in C++ but is used in C and C++ 
projects and frequently used in embedded systems, but it works for any 
C/C++ project.

CppUTest’s core design principles are:
• Simple in design and simple in use.
• Portable to old and new platforms.
• Build with Test-driven Development for Test-driven Developers.

Source: https://cpputest.github.io/
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Test Harnesses
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https://github.com/jwgrenning/cpputest-starter-project
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Test Harnesses
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Install and run make all:
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Test Harnesses
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Fix the error in MyFirstTest.cpp:
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Will you try Cpputest after this session?
- Yes
- No, I have a different test harness
- No, I’m just understanding the fundamentals
- Other
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Going Further with Test Driven Development
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Thank you for attending
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Please consider the resources below:
• www.beningo.com

• Blog, White Papers, Courses
• Embedded Bytes Newsletter

• http://bit.ly/1BAHYXm

From www.beningo.com under
- Blog > CEC – Best Practices for Real-Time Embedded Systems

http://www.beningo.com/
http://bit.ly/1BAHYXm
http://www.beningo.com/


Thank You
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