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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 ‘Group Chat’ by maximizing the chat widget in your dock.

• Submit questions for the lecturer using the Q&A widget. They will follow-up 
after the lecture portion concludes.
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Course Sessions
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• Software Architectures 101
• Designing RTOS-based Applications
• Architecture Verification Techniques
• Designing Quality into Embedded Systems
• Software Configuration Management Techniques
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What is Quality?1
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Software Quality

“Software Quality refers to two related but distinct notions:

1. Software functional quality reflects how well it complies with or conforms to a given design, 
based on functional requirements or specifications. That attribute can also be described as 
the fitness for purpose of a piece of software or how it compares to competitors in the 
marketplace as a worthwhile product. It is the degree to which the correct software was 
produced.

2. Software structural quality refers to how it meets non-functional requirements that support 
the delivery of the functional requirements, such as robustness or maintainability. It has a 
lot more to do with the degree to which the software works as needed.”

5



Sponsored By

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.

Software Quality

• What management looks at
• Outside appearances
• Meets requirements
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Functional Quality Structural Quality

• Low maintenance costs
• Scalable
• Great design
• Understandable
• Code is quality
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Which software quality is most important to you?
- Functional software quality
- Structural software quality
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Code Quality2
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Defining Code Quality

• The code adheres to industry best practices and standards for the 
language
• The codes’ function complexity is minimized and meets defined code 

metrics
• The code compiles without warnings and passes static code analysis
• The code unit test cases have 100% branch coverage
• The code has gone through the code review processes
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Coding Standards

• GNU
• MISRA C / C++
• Cert C
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Metrics

• McCabe Cyclomatic Complexity
• Code churn (lines of code modified)
• CPU Utilization
• Assertion density
• Test case code coverage
• RTOS Task Periodicity (minimum, average, and max)
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Does your code compile without warnings?
- Yes
- No
- N/A, my boss is looking over my shoulder
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Cyclomatic Complexity and Code 
Coverage3
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Definition

McCabe Cyclomatic Complexity (Cyclomatic Complexity) is a measurement 
that can be performed on software that measures the number of linearly 
independent paths within a function. 
• The minimum number of test cases required to test the function.
• The risk associated with modifying the function.
• The likelihood that the function contains undiscovered bugs.
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Cyclomatic Complexity
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Cyclomatic Complexity Risk Evaluation 

1 – 10 A simple function without much risk 

11 – 20 A more complex function with moderate risk 

21 – 50 A complex function of high risk 

51 and greater An untestable function of very high risk 
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Cyclomatic Complexity
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Cyclomatic Complexity Risk of Bug Injection  

1 – 10 5% 

11 – 20 20% 

21 – 50 40% 

51 and greater 60% 
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Code Coverage
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Which of the following do you monitor?
- Cyclomatic Complexity
- Code Coverage
- Both
- Neither
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Going Further4
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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
• Embedded Software Design

• https://bit.ly/3PZCtNO

From www.beningo.com under
- Blog > CEC – Embedded Software Design Techniques

http://www.beningo.com/
http://bit.ly/1BAHYXm
https://bit.ly/3PZCtNO
http://www.beningo.com/
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Thank You
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