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DAY 5 : Adopting Modern Practices
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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.
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Review:
The Problem
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The Problem

There are several problems that teams are facing:

• Managing multiple build configurations

• Slow builds

• Software quality issues

• Inability to use modern techniques like DevOps, Simulation, TDD, etc, 

effectively

• Productivity issues (time to market, product quality)
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The Solution

A carefully designed CMake build system will:

• Simplify build configurations with better dependency management

• Allow for faster, cross-platform builds

• Enable consistency across different development environments

• Unlock modern development processes and tools like DevOps, 

Simulation, and TDD

• Increase productivity
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THE SPEAKER

Jacob Beningo
Jacob@beningo.com

Jacob@beningo.com

Visit to learn more
www.beningo.com

www.beningo.com

Blogs for:

• DesignNews.com

• Embedded.com

• EmbeddedRelated.com

• MLRelated.com

Beningo Embedded Group – CEO / Founder

Focus: Embedded Software Consulting and Training

Help teams deliver higher-quality embedded software faster. We specialize in creating 
and promoting embedded software excellence in businesses around the world.

https://www.beningo.com/about/
http://www.beningo.com/
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The Plan
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Step 1

Learn the Technology

Step 2

Design the Solution

Step 3

Adopt Modern Practices

Transform Your Build Process: Streamline, Modernize, and Boost Productivity with CMake
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Modern Practices
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Why Modern Practices?
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Development Costs Time to Market Scalable SolutionsQuality

• Buggy software
• Constant bug fixes
• Customer complaints

• Smaller budgets
• More features
• Increased complexity

• More debugging
• Missed deadlines
• Integration woes

• Tightly coupled code
• Vendor dependency
• Inflexible architecture
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Challenges and Solutions

• Late Deliveries -> DevOps

• Software Quality -> Test-Driven Development

• Unavailable Hardware -> Simulation

• Poor Customer Feedback -> Observability

• Multiple Target Support -> Modern Build System
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The Embedded Software Triad
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Audience POLL Question
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Which Triad area do you think you fall into?
- a) 1 – Late, Inconsistent, Quality Issues
- B) 2 – Late, Rework, Lost / Meandering
- C) 3 – Never Completed
- D) Successful, on-time delivery
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Embedded DevOps

13



Sponsored By

©2023 Beningo Embedded Group, LLC. All Rights Reserved.

Introduction to Dev(Sec)OPS

Embedded Projects are delivered on-
time ~35% of the time.

DevOps is all about improving:
• Efficiency
• Speed
• Quality

It’s trying to help you deliver higher-
quality products faster!
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Principles

4 Principles guide all DevOps Processes

• Focus on providing incremental value to the users or 
customers in small and frequent iterations

• Improve collaboration and communication between 
development and operations teams. 

• Automate as much of the software development life 
cycle as possible

• Continuously improve the software product

DevSecOps is DevOps with an emphasis on integrating 
security practices
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Developers Operations

Quality Assurance

Dev
Ops
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DevOps Principles in Action
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Company Customer

Build Test Deploy

Delivery Pipeline

Feedback Pipeline

MonitorReport

Observability

Value Feedback Loop
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Audience POLL Question
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What DevOps features allow you to receive feedback from the customer?
A) Delivery Pipeline
B) Feedback Pipeline
C) CMake
D) None of the Above
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Test-Driven 
Development
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TDD Physics
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Source: James Grenning; TDD for Embedded C; Pragmatic Programmers  
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Test-Driven Development (TDD)

TDD is a technique for building software incrementally that allows the test cases to drive 

the production code development. 

• TDD improves code quality through cleaner, less buggy code

• Improves design due to developers thinking more carefully about what they are doing

• Code is debugged more efficiently due to failing tests that pinpoint exactly what the 

problem is

• Reduced development time and cost by catching issues earlier in the development cycle

• Developers can refactor with confidence due to existing tests
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The TDD Microcycle

1. Add a small test
2. Run all the tests and see the new one fail. 

(Maybe not even compile!)
3. Make the small change(s) needed to pass 

the test
4. Run all the tests and see the new one 

pass
5. Refactor to remove duplication and 

improve the expressiveness of the tests
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Developing your Tests
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1
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Audience POLL Question
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How do you feel about TDD?

a) For TDD

b) Cautiously optimistic

c) Skeptical, but see the value in it

d) Rubbish! I can’t support this concept
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Next Steps
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Embedded Build System

Transform your build system with the free 
Beningo Embedded Build System example:

- Docker container build system

- Makefile-based 

- CMake with Ninja Example

- Compilation scripts

- Integrated tools like cpputest
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https://mailchi.mp/beningo/beningo-devops

https://mailchi.mp/beningo/beningo-devops
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Additional Resources
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Please consider the resources below:
• Jacob’s Blogs
• Jacob’s CEC courses
• Embedded Software Academy

• Embedded Bytes Newsletter

• http://bit.ly/1BAHYXm

     

Consulting Coaching Training

www.beningo.com
www.beningo.com

https://www.beningo.com/blog/
https://www.beningo.com/category/design-news-cec/
https://www.beningo.com/embedded-software-academy/
http://bit.ly/1BAHYXm
https://www.beningo.com/about/
https://www.linkedin.com/in/jacobbeningo/
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Next Steps
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Introduction to Embedded Build Systems

CMake Fundamentals

CMake for Embedded Systems

Designing your Build System

Adopting Modern Practices
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