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Introduction 
The word “pillar” describes major “immovable” structural parts of DevOps and DevSecOps.  
Much like a column of a building, a pillar that helps hold the structure up, a DevOps pillar 
represents a permanent structural part of any well-engineered DevOps. Just like a pillar in a 
building, all the pillars are necessary to have a stable, well-engineered DevOps and DevOps 
solution. If any of the pillars are missing or fail or are not equivalent to the other pillars then the 
solution falters. Keeping all the pillars in balance and maintained as the DevOps solution 
matures is essential, or DevOps will falter. 
 
In the book Engineering DevOps by Marc Hornbeek, DevOps is organized in Nine Pillars.  These 
are permanent structural parts of DevOps engineering, no matter where you are trying to do 
DevOps. The Nine Pillars of DevOps provides a comprehensive framework to describe DevOps 
and DevSecOps practices, focusing on leadership, culture, design, integration, testing, delivery, 
monitoring, security, and infrastructure. 
 
The Nine Pillars are illustrated in the following figure. 
 

 
 

Arch and Foundation structures cross the Nine Pillars horizontally because they are relevant to 

bind all the pillars. Foundation structures are “Orchestration and Automation” and 

“Governance” because all the pillars depend on them.  Arches are “Continuous Delivery CI/CD 

Pipeline,” “Application Release Automation,” and “Value-Stream Management” that make use 

of the practices of the Nine Pillars. 
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The Nine Pillars are:  

1. Leadership: Guiding and driving the DevOps transformation with strong, committed 
leadership that fosters a DevOps culture. 

2. Collaborative Culture: Building a culture that embraces continuous improvement, 
learning, collaboration, and accountability. 

3. Design for DevOps: Architecting applications and infrastructure to be scalable, reliable, 
and maintainable, incorporating principles such as microservices and modularity. 

4. Continuous Integration (CI): Merging code changes frequently and automatically testing 
them to catch issues early and integrate new features seamlessly. 

5. Continuous Testing (CT): Implementing automated testing throughout the development 
lifecycle to ensure code quality and performance. 

6. Continuous Delivery and Deployment (CD): Automating the release process to enable 
frequent, reliable releases to production. 

7. Continuous Monitoring and Analytics: Monitoring applications and infrastructure to 
gain insights into performance, availability, and user experience, and using analytics to 
drive improvements. 

8. Continuous Security: Integrating security practices into the DevOps process to ensure 
applications are protected from threats and vulnerabilities. 

9. Elastic Infrastructure: Leveraging cloud and other technologies to provide scalable, 
flexible, and resilient infrastructure that can adjust to changing demands. 

This eBook explains each of the pillars, and describes core practices, transformation guidelines, 
customer cases, and some predictions about the future of each pillar. 

The Nine Pillars of DevOps and DevSecOps provide a structured framework that supports the 
engineering and integration of DevOps and DevSecOps practices, ensuring that all critical areas 
like leadership, culture, security, and infrastructure are addressed to maintain a balanced and 
reliable DevOps ecosystem. 
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Leadership in DevOps Pillar 
 

The Leadership pillar has to do with the aptitudes, attitudes, and actions of people that have 
leadership roles over teams and organizations that are on a DevOps transformation journey or 
operating with a DevOps environment at any level of maturity. 
 
Core Practices essential for well-engineered DevOps and DevSecOps Leadership 
 
• Leadership demonstrates a vision for organizational direction, team direction, and a three-
year horizon for team.  

• Leaders intellectually stimulate the team and upend the status quo by encouraging and asking 
new questions and questioning the basic assumptions about the work. 

 • Leaders provide inspirational communication that inspires pride in being part of the team, 
says positive things about the team, inspires passion and motivation, and encourages people to 
see that change brings opportunities.  

• Leaders demonstrate supportive style by considering others’ personal feelings before acting, 
being thoughtful of others’ personal needs and caring about individuals’ interests.  

• Leaders promote personal recognition by commending teams for better-than-average work, 
acknowledging improvements in the quality of work, and personally complimenting individuals’ 
outstanding work. 

 
Key Considerations for Transforming the Leadership Pillar to Higher Levels of DevOps Maturity 
 

1. Vision Alignment with Business Goals: To elevate DevOps maturity, leadership must 
integrate DevOps principles into the organization's long-term strategic vision. Leaders 
need to ensure that DevOps practices align with the overall business objectives, 
especially around agility, scalability, and innovation. A clear vision with a 3-year roadmap 
that incorporates business and technological trends (such as AI/ML, automation, and 
cloud-native architectures) becomes crucial. 

2. Empowering Cross-functional Teams: A hallmark of mature DevOps leadership is the 
empowerment of cross-functional teams. Leaders must cultivate an environment where 
teams have autonomy, shared ownership, and the freedom to experiment. This includes 
breaking down silos between development, operations, and security to foster a culture 
of collaboration. 

3. Encouraging Continuous Learning and Adaptability: In a mature DevOps organization, 
leadership must continuously push the boundaries of learning and experimentation. 
Encouraging intellectual stimulation requires investing in new technologies, innovative 
practices (e.g., chaos engineering, site reliability engineering), and embracing disruptive 
technologies such as AI-driven security and monitoring solutions. 
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4. Fostering Psychological Safety: For a DevOps organization to reach higher levels of 
maturity, leaders must create a safe environment where team members feel 
comfortable voicing ideas, concerns, or mistakes. Psychological safety supports open 
communication, blameless postmortems, and an iterative learning culture that is vital 
for continuous improvement. 

5. Metrics-Driven Leadership: Leaders need to shift from gut-feeling decision-making to 
data-driven strategies. Establishing metrics around key performance indicators (KPIs) for 
DevOps success, such as deployment frequency, lead time for changes, mean time to 
recovery (MTTR), and change failure rates, allows leaders to provide tangible proof of 
progress and build further confidence in the DevOps journey. 

6. Change Advocacy and Inspirational Leadership: Leaders should actively champion and 
articulate the benefits of DevOps transformation across all levels of the organization. 
Communicating the ‘why’ behind change ensures that individuals are motivated to 
contribute to the larger vision. This aligns with both the technical needs of DevOps and 
the cultural transformation required for organizational success. 

7. Leadership Involvement in Security Integration (DevSecOps): As DevOps matures, 
security must be ingrained into the fabric of development and operational processes. 
Leaders must advocate for and prioritize continuous security practices, ensuring that 
security is not an afterthought but an integral part of the DevOps culture (DevSecOps). 

 
Customer Use Case Demonstrating the Importance of the Leadership Pillar 
 
A global financial services organization was undergoing a digital transformation to improve 
customer experience and reduce time-to-market for new services. The leadership team 
recognized the importance of shifting to a DevOps model to enhance operational efficiency and 
collaboration across teams.  
 
Despite efforts to introduce DevOps practices, the transformation was stalling due to resistance 
from middle management, lack of vision from leadership, and a culture of blame. Teams were 
reluctant to adopt new tools and practices, and security was seen as a bottleneck.  
 
A new leadership team was brought in with a clear, inspiring vision for the organization. The 
new leadership articulated a three-year roadmap, highlighting how DevOps would support the 
company's strategic goals, such as faster time-to-market and enhanced customer trust through 
continuous security practices. They promoted a blameless culture, encouraged 
experimentation, and fostered cross-functional teams that aligned with business units. 
Leadership also emphasized the integration of security into the development pipeline 
(DevSecOps), shifting the focus from reactive security measures to proactive continuous 
security practices.  
 
The new leadership approach resulted in a significant reduction in deployment times (from 
weeks to hours), fewer security vulnerabilities due to early testing and security integration, and 
increased team morale and productivity. The organization's DevOps transformation succeeded 
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because leadership was able to articulate the long-term vision, intellectually stimulate teams, 
and promote a culture of learning and psychological safety. 
 
 
Predictions for the Future of the Leadership Pillar  
 

• Increased Emphasis on Psychological Safety and Inclusion: Leadership will increasingly 
prioritize creating environments where diverse teams feel empowered and safe to share 
ideas, take risks, and experiment. This will be critical as organizations strive to innovate 
in highly competitive and fast-paced industries. 

• AI-Augmented Leadership: The use of AI to support leadership decision-making will 
become more prevalent. AI-driven insights, predictive analytics, and intelligent 
automation will guide leaders in shaping DevOps and DevSecOps strategies, allowing 
them to make data-backed decisions that optimize team performance, streamline 
operations, and improve security outcomes. 

• Focus on Sustainability and Ethical Leadership: As organizations look to the future, 
DevOps leaders will incorporate sustainability into their long-term vision. Reducing the 
environmental footprint of software delivery, promoting ethical AI practices, and 
ensuring security, privacy, and compliance will be key leadership considerations. 

• DevSecOps Becomes Mainstream: As security threats evolve, leadership will focus more 
heavily on ensuring that security practices are embedded throughout the development 
pipeline. DevSecOps will no longer be a niche concern but a foundational element of all 
DevOps transformations, with leaders advocating for continuous security practices to 
mitigate risks in real-time. 

• Leadership as Coaches, Not Commanders: The role of DevOps and DevSecOps 
leadership will shift from directive leadership to coaching. Leaders will focus on 
nurturing and empowering teams, facilitating cross-functional collaboration, and helping 
individuals reach their full potential. This shift will encourage more ownership and 
autonomy at every level of the organization. 

 

Leadership is essential for guiding DevOps and DevSecOps transformations by fostering vision, 

collaboration, and inspiration, while supporting continuous learning, team motivation, and 

proactive security integration in DevSecOps. 
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Collaborative Culture Pillar 
Culture is important to DevOps and DevSecOps because it fosters collaboration, trust, and 

continuous improvement between stakeholders including Leaders. Product Owners, 

development, QA, security, operations teams and suppliers. This is crucial for successful 

implementation and achieving rapid, reliable software delivery. 

What Kind of Culture Works Best with DevOps and DevSecOps? 

A culture that values open communication, continuous learning, collaboration, accountability, 

and a willingness to embrace change works best with DevOps. 

Core practices of the Collaborative Culture Pillar 

• Fostering Open Communication: Encourage transparent and open communication across all 
teams, including development, operations, security, and leadership. This involves creating 
channels for regular discussions, feedback loops, and sharing information freely without 
silos. Open communication is essential for ensuring that everyone is on the same page, 
reducing misunderstandings, and addressing issues before they escalate. 

• Cross-functional Collaboration: Promote the collaboration of cross-functional teams where 
developers, QA, security, and operations work together throughout the software delivery 
lifecycle. This includes shared ownership of responsibilities and objectives, such as aligning 
security with development in a DevSecOps model. Cross-functional collaboration reduces 
handoffs, accelerates the feedback loop, and allows teams to deliver secure, high-quality 
software more quickly. 

• Continuous Learning and Knowledge Sharing: Create a culture of continuous learning 
where individuals and teams regularly seek new knowledge, share learnings, and adopt best 
practices. This can include holding regular retrospectives, lunch-and-learns, or technical 
knowledge-sharing sessions. Continuous learning ensures that teams stay updated on new 
technologies, best practices, and evolving security threats, which is crucial for innovation 
and maintaining competitive advantage. 

• Promoting Accountability and Ownership: Encourage teams to take full ownership of the 
software lifecycle, from code development to deployment and security. Developers, 
operations, and security teams must all feel responsible for the success or failure of a 
product, including addressing issues such as bugs or security vulnerabilities. Accountability 
drives quality and reliability. When team members feel responsible for their work, they are 
more motivated to produce secure, reliable software and resolve issues quickly. 

• Embracing Change and Experimentation: Develop a mindset where the team embraces 
change, innovation, and continuous improvement. This involves adopting practices like 
frequent experimentation, iterative development, and blameless postmortems to 
understand what went wrong and how to improve. In DevOps and DevSecOps, the ability to 
adapt quickly to new challenges and innovate continuously is vital for long-term success. 
Teams that embrace change are more resilient and better equipped to respond to evolving 
business needs and security threats. 
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Transforming to a DevOps Culture 

To transform to a DevOps culture, an organization should start by promoting a mindset shift 

towards collaboration, continuous improvement, and shared responsibility between 

development and operations teams. This involves providing training, encouraging open 

communication, breaking down silos, and implementing tools that support automation and 

integration. Leadership must champion change, creating an environment where 

experimentation is encouraged, and failures are seen as learning opportunities. 

Biggest Challenge in Transforming to a DevOps Culture 

The biggest challenge in transforming to a DevOps culture is overcoming resistance to change. 

Employees and departments accustomed to traditional ways of working may be reluctant to 

adopt new practices and tools. Additionally, changing the organizational mindset from a siloed, 

hierarchical structure to one that values collaboration and agility requires significant effort and 

commitment from leadership to drive and sustain the transformation. 

Example of a Culture that Caused DevOps to Fail 

An example is a large financial institution where rigid hierarchical structures and siloed 

departments resisted the collaborative nature of DevOps, leading to a lack of communication 

and integration, ultimately causing the initiative to fail. 

Example of a Culture that Succeeded with DevOps 

Spotify is an example of an organization with a successful DevOps culture. They foster a culture 

of autonomous squads that are empowered to make decisions, encouraging innovation and 

rapid delivery. 

Predictions About the Future of DevOps Culture 

• Increased Emphasis on Continuous Learning: Organizations will place a greater focus on 

continuous learning and skill development to keep pace with evolving technologies. 

• Greater Integration of AI: AI and machine learning will become integral parts of DevOps 

culture, driving automation, predictive analytics, and smarter decision-making 

processes. 

Successful DevOps and DevSecOps cultures are built on open communication, continuous 

learning, accountability, and collaboration across all stakeholders, from leadership to product 

teams, fostering a shared responsibility for quality and security. 
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Design for DevOps Pillar 
"Design for DevOps" represents the practice of architecting applications and infrastructure to 

support continuous integration, continuous delivery, and operational efficiency. It emphasizes 

creating systems that are scalable, resilient, and easily maintainable. "Design for DevOps" is 

crucial for organizations transforming to higher performance DevOps because it ensures that 

systems are built to support rapid, reliable, and repeatable deployments, leading to faster time-

to-market and improved quality. 

Core Practices for Well-Engineered "Design for DevOps" and DevSecOps 

• Microservices Architecture: Designing applications as a collection of loosely coupled, 

independently deployable services. 

• Infrastructure as Code (IaC): Managing and provisioning infrastructure through code to 

enable automation and consistency. 

• Automated Testing: Implementing automated testing throughout the development 

lifecycle to ensure code quality. 

• Continuous Integration/Continuous Deployment (CI/CD): Establishing pipelines for 

automated build, test, and deployment processes. 

• Observability: Designing systems with built-in monitoring, logging, and tracing to ensure 

visibility into system performance and health. 

Transforming to Design for DevOps 

Organizations can transform their design practices by adopting microservices, IaC, automated 

testing, and CI/CD pipelines. This transformation requires investing in new tools, training teams, 

and fostering a culture of continuous improvement and collaboration. 

Challenges in Transformation 

The primary challenges include overcoming resistance to change, the complexity of refactoring 

legacy systems, and ensuring adequate training and skill development for teams. 

Example of Successful Transformation 

Netflix successfully transformed to Design for DevOps by adopting microservices, continuous 

delivery, and extensive automation, leading to rapid and reliable software deployments. 

Example of Failed Transformation 
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A large bank's attempt to adopt Design for DevOps failed due to deeply entrenched legacy 

systems, resistance to change, and insufficient investment in training and tools. 

Future Predictions for Design for DevOps 

• Increased Use of AI and Machine Learning: Organizations will increasingly integrate AI 

and machine learning to optimize design, automate repetitive tasks, and predict system 

failures. 

• Greater Emphasis on Security: As DevOps matures, there will be a stronger focus on 

integrating security practices into the design phase, ensuring that systems are secure 

from the ground up. 

Architecting systems for DevOps and DevSecOps mean creating scalable, resilient, and 

maintainable infrastructure that supports continuous integration, delivery, and automation, 

focusing on microservices, Infrastructure as Code (IaC), and observability. 

 

 

 

  



 

12 
Nine Pillars of DevOps and DevSecOps 

Continuous Integration Pillar 

Continuous Integration is a practice within DevOps where developers frequently integrate their 
code changes into a shared repository, ideally several times a day. Each integration is verified 
by an automated build and automated tests, allowing teams to detect problems early. 

Continuous Integration is vital because it helps catch bugs early in the development cycle, 
reduces integration problems, and allows for faster iterations. It improves code quality, reduces 
the risk of late-stage issues, and accelerates the development process by ensuring that the 
codebase is always in a deployable state. 

Core Practices of Continuous Integration 

• Frequent Commits: Developers commit code changes frequently, at least once a day, to 
the main repository. 

• Automated Builds: Every commit triggers an automated build to ensure that the code 
integrates correctly. 

• Automated Testing: Automated tests run with every build to detect and fix issues early. 

• Single Source Repository: All code resides in a single repository, facilitating easier 
version control and integration. 

• Immediate Feedback: Developers receive immediate feedback on the success or failure 
of their integration, allowing for quick resolution of issues. 

Transformation from Chaos to Continuous Integration Organizations transform from a chaotic 
traditional development process to effective CI practices by adopting a structured approach: 

1. Adopt Version Control: Implement a robust version control system as the foundation. 
2. Automate Builds and Tests: Gradually introduce automation for builds and testing, 

starting with critical parts of the codebase. 
3. Implement CI Tools: Use CI tools (like Jenkins, Travis CI) to manage integrations and 

provide feedback. 
4. Cultivate a CI Culture: Encourage frequent commits and quick feedback, fostering a 

culture that embraces CI practices. 
5. Continuous Improvement: Regularly review and refine CI processes, tools, and 

practices. 

Top Three Challenges in CI Transformation 

1. Cultural Resistance: Overcoming resistance from teams accustomed to traditional 
development practices. 
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2. Tooling and Infrastructure: Setting up and maintaining the necessary CI tools and 
infrastructure. 

3. Skill Gaps: Bridging skill gaps within the team to effectively adopt and implement CI 
practices. 

Customer Use Case: From Chaos to Continuous Integration A mid-sized software company 
struggled with long release cycles and frequent integration issues, causing delays and quality 
problems. By implementing CI, they began with a robust version control system and automated 
their build and test processes. Over time, developers adopted the practice of frequent commits, 
and automated feedback helped catch issues early. This transformation led to shorter release 
cycles, improved code quality, and increased team productivity, ultimately delivering better 
products to their customers faster. 

Predictions for the Future of Continuous Integration 

• Increased Automation: Greater reliance on AI and machine learning to automate more 
aspects of CI, reducing manual intervention. 

• Enhanced Security Integration: Seamless integration of security checks within CI 
pipelines to ensure secure code from the start. 

• Scalability and Flexibility: CI practices and tools becoming more scalable and adaptable 
to support diverse development environments and larger teams. 

Continuous Integration (CI) involves frequently merging code changes and running automated 
tests, ensuring that the codebase always remains stable and deployable, allowing DevOps and 
DevSecOps teams to detect and fix issues early. 
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Continuous Testing Pillar 
Continuous Testing represents a strategic approach that integrates automated testing 

throughout the entire software development lifecycle. This pillar is crucial for reducing lead 

times and minimizing failures in production by ensuring that testing is not a one-time activity 

but a continuous process that occurs at every stage, from development through to deployment 

and operations. Continuous Testing is designed to identify and address issues early and often, 

promoting a culture of quality and reliability. 

Continuous Testing is essential because it helps organizations achieve faster release cycles while 

maintaining high-quality standards. By embedding testing into the development lifecycle, it 

allows for the early detection and resolution of defects, which reduces the cost and time 

associated with fixing issues later in the process. This continuous approach to testing supports 

the rapid and reliable delivery of software, which is critical in today’s fast-paced development 

environments. It also enables teams to respond quickly to changing requirements and improve 

the overall resilience of software systems. 

Core Practices of the Continuous Testing pillar 

The core practices of the Continuous Testing pillar are: 

• Test Automation: Developing and maintaining a comprehensive suite of automated tests 

that cover unit, integration, regression, performance, security, system, and user 

acceptance testing. 

• Integration with Development Lifecycle: Implementing a "shift-left" approach, where 

testing begins early in the development process. This includes practices such as Test-

Driven Development (TDD) and Behavior-Driven Development (BDD). 

• Test Feedback: Establishing mechanisms for real-time reporting and analysis of test 

results to ensure that issues are identified and addressed immediately. 

• Testing Metrics: Utilizing a set of quality metrics, such as defect density, test coverage, 

and mean time to resolution, to continuously monitor and improve the testing process. 

• Risk-Based Testing: Focusing testing efforts on the most critical aspects of the 

application, based on risk assessment, to ensure that resources are allocated effectively. 
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Transforming to Continuous Testing 

To transform from a chaotic traditional development process to organized and effective 

Continuous Testing practices, an organization must start by embracing a culture of quality and 

collaboration. This transformation involves: 

1. Adopting Test Automation: Invest in automated testing tools and frameworks to replace 

manual testing and ensure consistent, repeatable test execution. 

2. Shifting Left: Begin testing early in the development cycle, integrating it into daily 

development activities. Implement practices like TDD to ensure that testing is an integral 

part of the development process. 

3. Improving Test Feedback Loops: Set up real-time feedback mechanisms to provide 

immediate insights into the quality of the code, allowing for quick identification and 

resolution of issues. 

4. Implementing Continuous Integration (CI): Use CI pipelines to automatically run tests 

with every code change, ensuring that code is continuously validated and integrated. 

5. Fostering Collaboration: Encourage close collaboration between development, QA, and 

operations teams to ensure that everyone shares responsibility for quality. 

Challenges for organizations to transform to Continuous Testing 

Some of the top three challenges for organizations in transforming to Continuous Testing are: 

1. Cultural Resistance: Overcoming resistance to change within teams, particularly when it 

involves adopting new tools, processes, and roles. 

2. Skill Gaps: Addressing the lack of expertise in test automation and continuous 

integration practices among team members. 

3. Tool and Process Integration: Integrating new testing tools with existing development 

and CI/CD infrastructure can be complex and require significant effort and planning. 

Customer Use Case 

A financial services company struggled with long development cycles and frequent production 

issues due to a lack of early and consistent testing. Testing was traditionally done at the end of 

the development cycle, leading to late discovery of critical bugs and costly delays. By adopting 

Continuous Testing practices, the company implemented automated testing, shifted testing 

activities to earlier in the development process, and established real-time feedback loops. This 

transformation allowed them to catch defects early, significantly reducing production issues, 
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and accelerating their release cycles, resulting in improved customer satisfaction and business 

agility. 

Predictions for the future of Continuous Testing 

• Increased Adoption of AI/ML: Artificial intelligence and machine learning will play a 

larger role in optimizing test automation, predicting defects, and improving test 

coverage and efficiency. 

• Expansion of Continuous Testing Beyond Functional Testing: Continuous Testing will 

increasingly include non-functional testing aspects, such as security, performance, and 

compliance, integrated seamlessly into the CI/CD pipeline. 

• Greater Focus on Collaboration and Integration: Tools and practices will evolve to 

enhance collaboration across teams and integrate more deeply with other DevOps 

practices, ensuring that testing remains a central, continuous activity throughout the 

software lifecycle. 

Continuous Testing integrates automated testing throughout the development lifecycle to 
ensure code quality, performance, and security, enabling faster release cycles and minimizing 
production issues. 
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Elastic Infrastructure Pillar 
The "Elastic Infrastructure" pillar represents the capability of an organization's IT 
infrastructure to dynamically scale and adapt to varying workloads and demands in real-time 
across all stages of the software development lifecycle. It emphasizes leveraging cloud 
computing, automation, containerization, and other technologies to create a flexible, resilient, 
and scalable infrastructure. For example, in development, elastic infrastructure allows for on-
demand provisioning of development environments, enabling developers to quickly spin up 
resources as needed. In CI (Continuous Integration), it facilitates automated, scalable test 
environments. In pre-production, it allows for realistic scaling and performance testing, while in 
production, it ensures high availability and reliability under variable loads. 
 
The Elastic Infrastructure pillar is critical as it enables organizations to respond swiftly to 
changing demands, ensuring consistent performance and availability of applications across all 
environments.  It allows for rapid provisioning and de-provisioning of development and test 
environments, speeding up the development and delivery processes. It helps simulate 
production-like environments for accurate testing.  
 
Core Practices of the Elastic Infrastructure pillar 
 

• Infrastructure as Code (IaC): allows teams to quickly replicate development 
environments, ensuring consistency across all stages.  

 

• Auto-Scaling adjusts resources based on the number of concurrent tests, ensuring that 
testing is completed efficiently.  

 

• Containerization:  enables developers to build and test applications in isolated, 
consistent environments, ensuring that tests run in environments identical to 
production, reducing integration issues. Containers also facilitate seamless deployments 
in pre-production and production environments. 

 

• Cloud Native Architecture allows development teams to leverage microservices, 
improving modularity and scalability and thereby supports distributed testing. 

 

• Continuous Monitoring and Feedback helps identify and resolve issues early in the 
testing phase, and provides insights into the performance and reliability of the system 
before it goes live.  

 
How to Transform to Elastic Infrastructure 
 
To transform from a chaotic traditional development process to effective Elastic Infrastructure 
practices, an organization must first foster a culture shift toward DevOps principles, emphasizing 
collaboration, automation, and continuous improvement. The transformation begins with 
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adopting Infrastructure as Code (IaC) and containerization to automate the creation of 
development and CI environments. Over time, the organization integrates auto-scaling and 
cloud-native architectures into pre-production and production environments, ensuring that 
infrastructure scales and adapts as needed. Continuous monitoring is implemented across all 
stages to provide real-time feedback and allow for rapid adjustments. Strong leadership, a clear 
roadmap, and ongoing training are crucial to overcoming resistance and skill gaps, ultimately 
leading to a well-organized, elastic infrastructure. 
 
Top three challenges for organizations to transform to Elastic Infrastructure 
 

1. Cultural Resistance: Teams may be resistant to adopting new practices like IaC or 
containerization, particularly in development and CI environments where they are 
accustomed to traditional, manual processes. 

 
2. Skill Gaps: Implementing elastic infrastructure requires skills in cloud computing, 

automation, and containerization, which might not be readily available within the 
organization, affecting all stages from development to production. 

 
3. Legacy System Integration: Integrating or replacing existing legacy systems with elastic 

infrastructure can be complex and costly, especially in pre-production and production 
environments where legacy systems are deeply entrenched. 

 
Customer Use Case 
 
A large financial services company was struggling with slow development cycles and unreliable 
production deployments due to their rigid, on-premises infrastructure. They faced constant 
delays in setting up development and testing environments, and production outages during 
peak transaction periods. By adopting Elastic Infrastructure practices, they transitioned to a 
cloud-native environment, using Infrastructure as Code to automate the provisioning of 
development, CI, and pre-production environments. Auto-scaling was implemented in 
production, allowing the system to handle spikes in transaction volume seamlessly. This 
transformation reduced development time by 40%, improved CI test throughput, and virtually 
eliminated production outages, leading to higher customer satisfaction and lower operational 
costs. 
 
Predictions for the future of Elastic Infrastructure 
 

• Increased Automation and AI Integration: Expect more advanced AI-driven tools to 
manage and optimize infrastructure autonomously, reducing the need for manual 
intervention across all environments, from development to production. 

 

• Greater Adoption of Edge Computing: Elastic Infrastructure will increasingly extend to 
edge computing, enabling faster and more localized processing, particularly benefiting CI 
and production environments with low-latency requirements. 
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• Enhanced Security and Compliance Automation: Future Elastic Infrastructure solutions 
will integrate advanced security measures and compliance checks directly into the 
infrastructure management processes, ensuring secure and compliant environments 
from development through to production. 

 
Elastic Infrastructure leverages cloud computing, containerization, and automation to create 

scalable, flexible, and resilient infrastructure that adjusts dynamically to changing demands 

across the software lifecycle, from development to production. 
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Continuous Delivery and Deployment Pillar 
Continuous Delivery and Deployment represents the practice of automating the release of 

software in a way that is reliable, repeatable, and can be executed on-demand. This pillar 

emphasizes the importance of automating the entire path to production, from code integration 

to deployment, ensuring that software can be released to users quickly, safely, and frequently. 

Continuous Delivery (CD) and Continuous Deployment are closely related but distinct concepts. 

Continuous Delivery is the practice of ensuring that the software is always in a deployable state 

throughout its lifecycle. This involves rigorous automated testing and validation of changes so 

that the software can be released at any time. Continuous Delivery includes the concept of 

Release Management, where decisions about when and what to release are carefully managed, 

allowing teams to choose the optimal time to deploy a new version based on business needs. 

Continuous Deployment, on the other hand, is an extension of Continuous Delivery where 

every change that passes the automated testing phase is automatically deployed to production 

without human intervention. Continuous Deployment is dependent on Continuous Delivery 

because it requires that the software is always in a releasable state. It includes advanced 

deployment strategies such as progressive deployments, which involve techniques like Blue-

Green Deployment, Canary Deployment, and Feature-Flag Rollout to gradually introduce 

changes and minimize risks. 

Importance of Continuous Delivery and Deployment 

The Continuous Delivery and Deployment Pillar is crucial for organizations aiming to achieve 

agility and resilience in their software delivery processes. It allows for frequent, reliable 

releases, reduces the risk of deploying changes, and accelerates the feedback loop between 

developers and users. This leads to faster innovation, higher-quality software, and a more 

responsive approach to market and customer demands. 

Core Practices of the Continuous Delivery and Deployment Pillar 

• Automated Testing: Ensuring that all code changes are thoroughly tested through 

automated unit, integration, and acceptance tests. 

• Deployment Pipelines: Creating a series of automated steps that validate and deploy 

code changes to various environments, leading up to production. 

• Infrastructure as Code (IaC): Managing infrastructure through code to ensure consistent 

and repeatable environments across different stages of deployment. 

• Release Management: Strategically planning and controlling the release of new software 

versions to ensure alignment with business objectives. 
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• Progressive Deployment Strategies: Implementing Blue-Green, Canary, and Feature-Flag 

Rollout to gradually introduce changes and reduce the impact of potential issues. 

Transforming to Continuous Delivery and Deployment 

Transforming an organization from a chaotic, traditional development process to organized and 

effective Continuous Delivery and Deployment practices requires a shift in both culture and 

technology. Organizations must start by automating their testing and deployment processes, 

adopting Infrastructure as Code, and establishing clear guidelines for release management. 

Training and upskilling teams on these practices are essential, as is fostering a culture that 

embraces continuous improvement, collaboration, and automation. 

Top Three Challenges in Transformation 

1. Cultural Resistance: Resistance to change is a significant barrier as teams accustomed to 

traditional methods may be reluctant to adopt new processes and automation. 

2. Legacy Systems: Integrating Continuous Delivery and Deployment practices with 

outdated, monolithic systems can be challenging and may require significant refactoring. 

3. Tooling and Automation: Establishing the right tools and automation pipelines can be 

complex, requiring investment in both time and resources to set up and maintain. 

Customer Use Case: Transforming from Chaos to Continuous Delivery and Deployment 

A mid-sized financial services company struggled with long release cycles and frequent 

production issues due to a chaotic, manual deployment process. By adopting Continuous 

Delivery and Deployment practices, the company automated its testing and deployment 

pipelines, implemented Infrastructure as Code, and introduced progressive deployment 

strategies like Canary releases. This transformation led to a dramatic reduction in deployment 

failures, increased release frequency, and faster feedback from end-users, ultimately improving 

both product quality and customer satisfaction. 

Future Expectations for Continuous Delivery and Deployment 

• Increased Use of AI and Machine Learning: AI-driven tools will increasingly be used to 

predict deployment outcomes and optimize deployment strategies. 

• More Sophisticated Deployment Strategies: The evolution of progressive deployment 

techniques will continue, with more granular control and automation in the deployment 

process. 
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• Greater Integration with Security: Continuous Delivery and Deployment will increasingly 

incorporate automated security testing and compliance checks, making security an 

integral part of the delivery pipeline. 

 

Continuous Delivery and Deployment automate the release process to ensure reliable, frequent 

software releases, incorporating practices like infrastructure as code, progressive deployment 

strategies, and automated testing for seamless transitions from development to production. 
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Continuous Monitoring Pillar 
Continuous Monitoring refers to the proactive monitoring of applications, infrastructure, and 
CI/CD pipeline components throughout the DevOps value stream. This involves tracking system 
performance, resource usage, and key metrics in real-time to detect issues, ensure system 
reliability, and support continuous improvement. 
 
Continuous Monitoring incorporates both monitoring and observability across all components—
applications, infrastructure, and CI/CD pipelines. 
 

• Monitoring is about collecting metrics and logs to assess system performance and health 
based on predefined indicators. It's reactive, focused on identifying known problems 
through alerts and dashboards. 

• Observability, on the other hand, provides deeper insights by capturing more detailed 
information (e.g., traces, logs, metrics) and helping teams understand why systems are 
behaving in a certain way. Observability allows for discovering unknown issues in 
complex systems. 

 
This ensures that organizations have a complete view of their system's health and performance 
during the entire software development lifecycle. 
 
Continuous Monitoring and Deployment Strategies 
 
Continuous Monitoring is particularly vital during progressive deployment strategies such as: 

• Blue-Green Deployments: It ensures the new environment (green) performs as expected 
before switching all traffic. 

• Canary Releases: Monitoring helps in analyzing the performance and stability of a small 
subset of users before rolling out to the full user base. 

• Feature-Flag Rollouts: Monitoring tracks how new features behave in production as they 
are incrementally enabled for specific users. 

 
Why Is the Continuous Monitoring Pillar Important? 
 
Continuous Monitoring ensures that issues can be detected and mitigated early, reducing  
downtime, improving reliability, and ensuring a smooth user experience. It also provides real-
time feedback that supports data-driven decisions during development, deployment, and post-
release, which is critical for maintaining high availability in modern, dynamic environments. 
 
Core Practices of Continuous Monitoring Pillar 
 

• Automated Monitoring for All Stages: Implementing monitoring at every stage of the 
pipeline—from development to production—ensures that performance metrics are 
captured early and continuously. 



 

24 
Nine Pillars of DevOps and DevSecOps 

• Real-time Alerts and Dashboards: Set up real-time alerting and dashboards to track 
system health metrics such as response time, throughput, and error rates. 

• Application Performance Monitoring (APM): Use APM tools to gain insights into how 
applications perform in real-time, down to individual transaction levels. 

• Infrastructure Monitoring: Track resource usage, network latency, and server 
performance, including CPU, memory, and disk space. 

• End-to-End Tracing: Employ distributed tracing to follow the path of a request through 
multiple services and microservices, which enhances observability and helps pinpoint 
issues quickly. 

 
How to Transform from Chaos to Continuous Monitoring 
 
Organizations can transform from chaotic, reactive processes to organized and effective 
Continuous Monitoring practices by adopting the following steps: 
 

1. Define Monitoring Requirements: Start by identifying key performance indicators (KPIs) 
for your applications, infrastructure, and CI/CD pipeline components. 

2. Automate Data Collection: Implement monitoring tools that automatically gather logs, 
metrics, and traces, reducing manual intervention. 

3. Standardize Monitoring Practices: Create standardized monitoring procedures and 
integrate them into the CI/CD pipeline to ensure consistent application. 

4. Train Teams: Educate teams on using monitoring and observability tools, analyzing 
metrics, and acting on alerts. 

5. Iterate and Improve: Continuously assess and improve monitoring practices based on 
feedback and evolving system complexity. 

 
Top 3 Challenges for Transforming to Continuous Monitoring: 
 

1. Tool Integration Complexity: Implementing Continuous Monitoring often requires 
integrating various tools and technologies, which can be complex and time-consuming. 

2. Data Overload: With Continuous Monitoring, organizations can be overwhelmed by the 
amount of data generated. Filtering relevant insights is challenging. 

3. Cultural Resistance: Shifting from reactive monitoring to proactive Continuous 
Monitoring requires buy-in from teams and leadership, which can be difficult in 
traditionally siloed organizations. 

 
Customer Use Case 
 
A large e-commerce company struggled with frequent production outages due to undetected 
system performance issues. By adopting Continuous Monitoring practices, they integrated real-
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time monitoring tools into their CI/CD pipeline and infrastructure. They introduced automated 
alerts, dashboards, and APM for tracking application health during canary releases. Over time, 
the company reduced downtime by 50%, improved user experience, and increased deployment 
frequency without risking stability. 
 
 
Predictions for Continuous Monitoring 
 

• AI-Driven Monitoring: The integration of artificial intelligence and machine learning will 
allow for predictive monitoring, where systems can detect potential failures before they 
happen. 

• Unified Observability Platforms: Tools will evolve to provide unified observability 
solutions that incorporate logs, metrics, and traces in a single platform. 

• Enhanced Security Monitoring: Monitoring will increasingly integrate with security 
practices to provide real-time threat detection and mitigation, ensuring more secure 
deployments. 

 
Continuous Monitoring will continue to evolve as a critical practice for ensuring system 
reliability, performance, and security in modern DevOps and DevSecOps environments. 
 
Continuous Monitoring provides real-time insights into application performance, infrastructure 
health, and CI/CD pipelines, enabling proactive identification and resolution of issues to ensure 
high availability and reliability. 
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Continuous Security Pillar 
 
Continuous Security represents the practice of integrating security measures throughout the 
entire development lifecycle, from coding to production deployment. This pillar emphasizes 
proactive security practices to prevent vulnerabilities from being introduced into applications, 
infrastructure, or the CI/CD pipeline, ensuring that security is not an afterthought but an 
integral part of the development process. 
 
DevSecOps vs. SecOps: 

• DevSecOps focuses on embedding security practices within the development and CI/CD 
pipelines, ensuring that code is secure before it’s deployed. It includes automated 
security testing, code analysis, and vulnerability management within the development 
environment. 

• SecOps, on the other hand, is responsible for operational security post-deployment. It 
focuses on defending the application in production, managing security incidents, and 
maintaining operational security policies. 
 

Continuous Security in DevOps encompasses DevSecOps practices for the application, 
infrastructure, and CI/CD pipeline components of a value stream. It is primarily focused on risk 
assessment and vulnerability prevention before deployment.  
 
However, end-to-end Continuous Security is broader, as it includes both DevSecOps and 
SecOps, covering the full lifecycle from development to production defense. 
 
Importance of Continuous Security in DevOps Pillar 
 
The Continuous Security pillar is essential because it ensures that security vulnerabilities are 
detected and addressed early in the development lifecycle, reducing the likelihood of deploying 
insecure applications or infrastructure. It provides a proactive security approach, minimizing the 
risk of breaches and ensuring compliance with security standards. 
 
Core Practices of Continuous Security in DevOps Pillar 
 

• Automated Security Testing in CI/CD: Integrating automated SAST (Static Application 
Security Testing) and DAST (Dynamic Application Security Testing) in the CI/CD pipeline 
to continuously check for vulnerabilities in code and infrastructure. 

• Vulnerability Management: Regular scanning of dependencies, libraries, and 
environments for known vulnerabilities, with automatic remediation processes in place. 

• Security as Code: Using Infrastructure as Code (IaC) to ensure that infrastructure 
configurations are secure by default and automatically checked against security policies. 
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• Threat Modeling: Continuously updating threat models based on evolving attack vectors, 
ensuring that security is integrated into every phase of the development process. 

• Real-time Monitoring and Incident Response: Continuous monitoring of development 
and deployment pipelines for any anomalies or security breaches, with automated 
incident response playbooks. 

 
Transforming from Chaos to Organized Continuous Security in DevOps and DevSecOps 
 
An organization can transform from a chaotic development process to one with effective 
Continuous Security practices by first assessing their current security gaps. Implementing 
automated security tools, embedding security into their CI/CD pipelines, and creating a culture 
of security-first thinking are critical steps. Teams must collaborate closely and adopt shared 
security responsibilities between development and operations. As security becomes more 
automated and integrated, the process becomes less reactive and more proactive. 
 
Top Three Challenges for Organizations: 
 

1. Cultural Resistance: Development and operations teams may resist integrating security 
into their workflows, seeing it as a barrier to agility. 

2. Tool Integration: Implementing security tools that seamlessly integrate with existing 
CI/CD pipelines can be complex. 

3. Skill Gaps: Security expertise may be limited within development teams, leading to 
challenges in adopting security practices. 

 
Customer Use Case 
 
A large e-commerce company faced security incidents due to vulnerabilities introduced in their 
chaotic development process. By adopting Continuous Security in DevOps practices, including 
automated vulnerability scanning, real-time threat modeling, and security testing in their CI/CD 
pipeline, they shifted from a reactive security stance to a proactive one. Within months, they 
significantly reduced their security incidents, improving customer trust and compliance. 
 
Predictions for the Future of Continuous Security 
 

• AI-Driven Security: Automated AI tools will play a larger role in identifying and 
remediating security vulnerabilities. 

• Seamless Integration: Continuous Security practices will become seamlessly integrated 
into CI/CD pipelines, requiring minimal manual intervention. 

• Stronger Collaboration: DevSecOps and SecOps will merge more closely, creating a 
unified end-to-end Continuous Security approach to security across the full 
development and operational lifecycle. 
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Continuous Security embeds security practices throughout the entire development and 
operations lifecycle, integrating automated security testing, vulnerability management, and 
real-time threat detection to prevent security breaches. 
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Summary 
 

This Nine Pillars of DevOps and DevSecOps eBook provides a comprehensive framework for 
understanding and implementing DevOps and DevSecOps practices. The Nine Pillars include key 
areas such as Leadership, Collaborative Culture, Design for DevOps, Continuous Integration, 
Continuous Testing, Continuous Delivery and Deployment, Continuous Monitoring, Continuous 
Security, and Elastic Infrastructure. Each pillar represents a fundamental component of a well-
engineered DevOps framework, focusing on collaboration, automation, and continuous 
improvement to enable organizations to achieve faster, more reliable software delivery. 
 
A central theme throughout the eBook is the importance of aligning DevOps and DevSecOps 
practices with business goals. Leaders play a crucial role in driving the transformation by 
fostering a collaborative culture, empowering teams, and promoting innovation. Additionally, 
the book emphasizes the integration of security throughout the entire development lifecycle, 
with DevSecOps being critical for ensuring that security is not an afterthought but an inherent 
part of the DevOps process. 
 
As organizations continue their DevOps journey, the future will see increased reliance on AI, 
enhanced automation, and more integrated security practices. By embracing the principles 
outlined in the Nine Pillars, organizations can accelerate their digital transformation, improve 
operational efficiency, and remain competitive in an ever-evolving technological landscape. 

 

 

  



 

30 
Nine Pillars of DevOps and DevSecOps 

About the Authors 

 

 

Marc Hornbeek, a.k.a., DevOps-the-Gray is CEO and Principal Consultant at Engineering 

DevOps Consulting, Author of books Engineering DevOps, Continuous Testing, and Quality, 

Security, and Feedback, Ambassador, Author and instructor for The DevOps Institute, Blogger 

on DevOps,  CloudNativeNow, and SecurityBoulevard websites. Marc is a globally recognized 

strategic consultant who applies engineering practices, holistically, for Continuous Testing, 

DevOps, DevSecOps and SRE digital transformations. Marc has led more than 90 

transformations for enterprises, manufacturers, service providers and government institutions. 

He is an IEEE Outstanding Engineer, and an IEEE Life member. His education includes 

engineering and executive business degrees and multiple certifications from the DevOps 

Institute.  

 

 

Victorio Mosso is the founder of ANALYTICA MTY. He has developed his career in the IT service 
management industry for more than 18 years. He has participated in diverse areas in global 
organizations such as software development, service support, and service delivery, data and 
performance management, and DevOps. He is a Certified ITIL Master, and he is an ITIL 
Ambassador and a DevOps Institute Ambassador. 

 

  

file:///C:/Users/mhexc/Documents/Personal/Bios%20and%20Resumes/linkedin.com/in/marchornbeek
http://www.engineeringdevops.com/
http://www.engineeringdevops.com/
file:///C:/Users/mhexc/Documents/Personal/Bios%20and%20Resumes/mybook.to/engineeringdevops
https://mybook.to/HtAAS8
https://mybook.to/HtAAS8
https://ieee-region6.org/2016/2016-region-6-awards-winners/
https://analyticamty.com/
https://www.peoplecert.org/browse-certifications/it-governance-and-service-management
https://www.peoplecert.org/browse-certifications/it-governance-and-service-management
https://www.axelos.com/certifications/itil-service-management/itil-4-master-designation
https://www.peoplecert.org/peoplecert-ambassadors
https://www.peoplecert.org/peoplecert-ambassadors
https://www.devopsinstitute.com/about-us/ambassadors/


 

31 
Nine Pillars of DevOps and DevSecOps 

References and Further Information 

Book: Engineering DevOps, by Marc Hornbeek 

Book: Continuous Testing, Quality, Security and Feedback, by Marc Hornbeek 

Blog: Revolutionizing the Nine Pillars of DevOps With AI-Engineered Tools 

Blog: Best of 2021 – 9 Pillars of DevOps with Kubernetes 

Blog: Nine Pillars of Continuous Security Best Practices 

Blog: Best of 2021 – Nine Pillars of DevOps Best Practices 

Video: EDT2 – Nine Pillars of Engineering DevOps 

Video: Hornbeek 9 Pillars Assessment  

 

 

 

 

 

 
 

http://mybook.to/engineeringdevops
https://mybook.to/HtAAS8
https://devops.com/revolutionizing-the-nine-pillars-of-devops-with-ai-engineered-tools/
https://cloudnativenow.com/editorial-calendar/best-of-2021/9-pillars-of-engineering-devops-with-kubernetes/
Nine%20Pillars%20of%20Continuous%20Security%20Best%20Practices
https://devops.com/nine-pillars-of-devops-best-practices/
https://techstrong.tv/videos/asg-interviews-panels/edt2-nine-pillars-of-engineering-devops
https://www.youtube.com/watch?v=LHEv14zSZxs

