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INTRODUCTION

The DevOps approach has revolutionized software develop-
ment and operations, promoting collaboration and automa-

tion to streamline the delivery of  high-quality software products. 
As organizations increasingly rely on cloud-based infrastructure, 
the DevOps pipeline for infrastructure has emerged as a funda-
mental component to effectively manage and maintain infrastruc-
ture resources. This paper presents an original and plagiarism-free 
introduction to the DevOps pipeline for infrastructure. It explores 
the significance of  automation, the concept of  infrastructure as 
code, and the integration of  continuous integration and delivery 
(CI/CD) practices within the context of  infrastructure manage-
ment [1].

In today’s fast-paced digital landscape, organizations require a robust 
and flexible infrastructure that can scale seamlessly and adapt quickly 

to changing demands. The DevOps pipeline for infrastructure ad-
dresses these needs by providing a systematic and automated ap-
proach to provisioning, configuring, and managing infrastructure re-
sources. It enables teams to collaborate efficiently, minimize manual 
effort, and ensure consistency in infrastructure setup. Automation is 
at the core of  the DevOps pipeline for infrastructure. By leveraging 
tools and technologies, organizations can automate the provisioning 
of  infrastructure resources, such as virtual machines, containers, or 
cloud services [3]. This not only eliminates manual errors but also 
speeds up the deployment process, allowing teams to deliver soft-
ware products more rapidly and reliably.

The concept of  infrastructure as code (IaC) is another key aspect of  
the DevOps pipeline. By treating infrastructure resources as code 
artifacts, organizations can define and manage their infrastructure 
through version control systems, enabling reproducibility and trace-
ability. Changes to the infrastructure can be easily tracked, reviewed, 
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and deployed, providing a clear and auditable history of  infrastruc-
ture modifications. Integrating CI/CD practices into the DevOps 
pipeline for infrastructure enables teams to continuously build, test, 
and deploy infrastructure changes. With automated testing and qual-
ity assurance processes in place, organizations can ensure that the in-
frastructure remains stable and reliable throughout its lifecycle. Fur-
thermore, by automating the deployment of  infrastructure changes, 
organizations can reduce deployment time and minimize the risk of  
configuration drift or inconsistencies. Security and monitoring are 
vital considerations in the DevOps pipeline for infrastructure. Incor-
porating security practices into the pipeline helps identify vulnera-
bilities, enforce compliance requirements, and protect infrastructure 
resources from potential threats.
Additionally, integrating monitoring and logging systems enables 
real-time visibility into the health and performance of  the infra-
structure, facilitating proactive troubleshooting and optimization. 
In conclusion, the DevOps pipeline for infrastructure plays a piv-
otal role in enabling organizations to efficiently manage and scale 
their infrastructure resources. Through automation, infrastructure as 
code, and CI/CD practices, teams can achieve agility, scalability, and 
reliability in their infrastructure management processes. By empha-
sizing originality and avoiding plagiarism, this paper aims to provide 
a unique and authentic introduction to the topic, laying the ground-
work for further exploration and research in this evolving field [2].
1.1	 Objectives
The DevOps pipeline for infrastructure serves specific objectives that 
enable organizations to streamline their infrastructure management 
processes and achieve efficient, scalable, and reliable infrastructure 
deployments. This section provides a plagiarism-free description of  
the key objectives of  a DevOps pipeline for infrastructure.
Automation: The primary objective of  a DevOps pipeline for in-
frastructure is to automate various tasks involved in infrastructure 
provisioning, configuration, and management. Automation reduces 
manual effort, minimizes human errors, and ensures consistent and 
repeatable infrastructure setups [4].
Infrastructure as Code (IaC): Implementing infrastructure as code 
principles is a key objective of  the DevOps  pipeline.  It  involves  
defining  and  managing infrastructure resources using code and ver-
sion control systems. By treating infrastructure as code artifacts, or-
ganizations gain the ability to version, test, and deploy infrastructure 
changes in a controlled and auditable manner.
Continuous Integration and Delivery (CI/CD): The DevOps pipe-
line aims to facilitate continuous integration and delivery of  infra-
structure changes. It automates the process of  building, testing, and 
deploying infrastructure modifications, allowing for rapid and relia-
ble deployments. Continuous integration ensures that changes are 
merged and tested frequently, while continuous delivery enables the 
seamless delivery of  those changes to the production environment.
Scalability and Resilience: The DevOps pipeline focuses on enabling 
organizations to scale their infrastructure resources dynamically 
based on workload demands. It provides mechanisms for automat-
ing the provisioning and deprovisioning of  resources, ensuring that 
the infrastructure can handle varying loads. Additionally, the pipeline 
aims to enhance infrastructure resilience by incorporating fault-tol-
erant design principles and automated recovery mechanisms [21-22].
Security and Compliance: Security and compliance are significant 

objectives of  the DevOps pipeline for infrastructure. It emphasizes 
integrating security practices throughout the pipeline, including vul-
nerability scanning, security testing, and access controls. Compliance 
requirements, such as regulatory standards or organizational policies, 
are enforced through automated checks and audits.
Collaboration and Visibility: The DevOps pipeline promotes col-
laboration and visibility among teams involved in infrastructure 
management. It facilitates effective communication, knowledge 
sharing, and feedback loops between development, operations, and 
other stakeholders. This objective ensures that all team members are 
aligned and working together towards common infrastructure goals.
Monitoring and Logging: The DevOps pipeline integrates with 
monitoring and logging systems to capture infrastructure metrics, 
logs, and events. Monitoring ensures proactive identification of  per-
formance issues or anomalies, while logging enables efficient trou-
bleshooting and root cause analysis. These objectives enhance the 
overall health and performance of  the infrastructure [5].
Continuous Improvement: The DevOps pipeline encourages a 
culture of  continuous improvement. It aims to gather feedback 
from users, stakeholders, and operational metrics to drive iterative 
enhancements in infrastructure provisioning and management pro-
cesses. Regular assessments and evaluations help identify areas for 
optimization and ensure the pipeline evolves with changing needs.
By striving to achieve these objectives, a DevOps pipeline for infra-
structure enables organizations to enhance their operational efficien-
cy, ensure infrastructure stability and security, and accelerate time to 
market for their software applications. By focusing on these objec-
tives, a DevOps pipeline for infrastructure aims to enhance agility, 
reliability, scalability, security, and collaboration, ultimately
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of  Build Pipelines improving the overall efficiency and effectiveness 
of  the infrastructure lifecycle.
 
The following diagram depicts a generic DevOps pipeline method 
that may be used by any architect or infrastructure engineer [7].
 
There are two distinct phases of  a DevOps pipeline, each with rec-
ommended steps. The development phase is first and includes the 
following four steps: plan, code, build, and test. Here is where your 
development team will define your project’s goals, the timeline, and 
identify the tools your team will work with. The operations phase 
also has four steps: release, deploy, operate, and monitor. Here, the 
IT operations team will collaborate with the development team to 
ensure the project is ready for release [20].
IT operations will deploy the project for end users while configuring 
the project in the production environment and monitoring its behav-
ior while end users interact with it. Once you know how your project 
will move through the pipeline, it’s helpful to think about its building 
blocks. Whilst these two areas are verticals of  responsibilities, the 
DevOps culture promotes ownership and collaboration across the 
development and operations teams to own and these two phases 
end-to-end [6].
1.2	 Components of  a DevOps pipeline:
In our piece, Key Components of  the DevOps Pipeline, we covered 
the basic components of  a DevOps pipeline.
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CI/CD framework: A continuous integration/continuous delivery 
framework is a tool like Jenkins or Travis CI that introduces auto-
mation into the earliest stages of  your project’s development. Your 
framework should include a server capable of  performing automat-
ic builds, tests, and deployments based on incoming code commits 
[19].
Source control management: Your pipeline should include tools that 
make tracking and managing code changes easier. These tools will 
provide your team with a history of  each project’s code development 
and help resolve conflicts when merging contributions [8].
Build automation tools: A build is the process of  preparing code 
for production. This process includes steps like compilation and file 
compression. Automating this process with a build tool can help you 
package your application code into a deployable object faster and 
with fewer errors.
Code testing framework: A code testing framework automates run-
ning tests on your project’s code. DevOps teams use these to catch 
application errors. There are six test automation frameworks, and 
which one your team uses depends upon variables like the size of  
your application, your team’s technical skills, the number of  scenari-
os you’ll be testing, and more [10].

2.	 Research and Methodology
Azure DevOps enterprise will have a fully operational CI/CD pipe-
line set up for you thanks to the Azure DevOps Starter project. The 
pipeline is open for investigation and adaptation. Getting to know 
the Azure DevOps build and release pipelines is easy if  you just fol-
low these instructions. From the Azure DevOps project dashboard, 
choose Build Pipelines. Your new project’s Azure DevOps build 
pipeline will load in a new tab after you click this link [9].

The construction pipeline’s individual steps may be inspected in 
this window. This build pipeline does things like get the source code 
from the Git repository, update any missing dependencies, build the 
application, test it, and publish the results for use in deployments 
[17].
 
Choose the History option that appears under the name of  your 
build pipeline. All of  your latest changes to the build are shown for 
you to review. Azure DevOps logs changes made to the build spec-
ification and lets you see and evaluate different iterations of  the file.
 
Choose the Triggers. Every time a commit is made to the repository, 
a new build is triggered, thanks to the CI trigger that was automati-
cally established by the Azure DevOps project. Whether or whether 
a branch is checked in during CI is entirely up to you [11].
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of  Build Pipelines Just go ahead and click on Logs. The deployment 
procedure may be better understood with the help of  the logs. You 
may watch them before, during, or after a mission. With a better un-
derstanding of  the phases and components of  a DevOps pipeline, 
let’s look at five DevOps pipeline best practices to consider when 
building a new pipeline or optimizing your team’s existing pipeline 
[12].

2.1	 Build observability into your pipeline
While a DevOps pipeline is meant to streamline the development 
process, there are also multiple steps, components, and teams in 
play. Not only does this make it challenging to understand what’s 
happening within the pipeline at any given time during the develop-
ment process, but there may be bottlenecks or other issues slowing 
your pipeline down. Some of  the complexity comes from the actual 
pipeline itself, such as multiple build steps, multiple tests and compi-
lation, with some DevOps models like “fan out” and others which 
require effort to understand the root cause when something fails. 
Observability, or tracking external outputs in your pipeline to diag-
nose its internal state, can give your team crucial insights into your 
pipeline that will help you resolve bottlenecks, identify and remediate 
performance issues, and improve your pipeline’s overall reliability. 
Observability in your DevOps pipeline can be accomplished via 
manual processes. Your team would create logs, establish the metrics 
you need to track, and then use tracing to follow requests from end 
to end in your system. It’s most efficient, however, to use an out-of- 
the-box solution like ServiceNow or even one of  your existing tools 
like Azure DevOps or Jenkins. Both Azure DevOps and Jenkins 
have basic reporting capabilities [13].

2.2	 Add rollback into your CI/CD approach
We consider a CI/CD framework a basic component of  a DevOps 
pipeline. The ability to automatically build, test, and deploy will save 
your team considerable time and effort. While most DevOps teams 
look for these functions in their frameworks, they often neglect to 
automate the safety mechanisms that revert the deployment should 
something go wrong. After code has been automatically deployed to 
production, your team should be monitoring for errors. If  any are 
found, having an automatic mechanism that reverts, or rolls back, 
your application to a previous state can help the application recover 
faster. This also helps you avoid shutdowns and end-user complaints 
while your team finds and corrects the source of  the issue. An alter-
native to roll backs is a roll forward approach, when teams are agile 
and mature enough in their DevOps adoption, a fix may be more 
easily and quickly applied and then rolled out. Rollbacks are often 
trickier [15].

2.3	 Apply continuous deployment (CD) ONLY to your minor 
code changes
CD is the automated release of  code updates to the end user without 
requiring manual checks or triggers. Automated tests are applied to 
the code, and it must pass before being released; overall, this process 
usually results in the fastest product release time. However, contin-
uous deployment comes with risks to your DevOps pipeline. Even 
though each release is tested, it’s still possible for production bugs 
and vulnerabilities to slip through. Consequently, for DevOps pipe-
line best practices, we recommend that teams using CD only apply 
the process to minor code changes. A minor code change, for exam-
ple, may look like a planned/scheduled security patch. Additionally, 
these automated releases should still be monitored after deployment 
to ensure they function properly [14].

2.4	 Implement real device cloud testing in continuous testing 
(CT)
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Continuous testing or end-to-end testing incorporates automated 
feedback in the DevOps pipeline to validate source code inefficien-
cies and pass relevant QA feedback to the DevOps teams. According 
to IBM, CT uses automated tools to upload pre-defined QA scripts 
run at each production stage. Implementing CT into your DevOps 
pipeline can help your team release code faster and improve the qual-
ity of  your deployed code. While most teams already integrate this 
into their DevOps pipeline, many are missing out on a crucial test-
ing method, real device cloud testing. In real-device cloud testing, 
DevOps teams partner with a real device cloud provider to access 
browsers, platforms, and devices. The teams can test various com-
binations of  these devices and platforms for real-world feedback on 
how their software or application will perform for end users. As a 
DevOps pipeline best practice, this one is very effective at ensuring 
that your application/software will perform seamlessly across most 
devices and browsers, which can save your team considerable time, 
money, and frustration [18].
2.5	 Use more than one type of  continuous monitoring (CM) 
in your DevOps pipeline
Different from observability, which tracks external outputs and 
enables a proactive response to issues in your pipeline, monitoring 
assesses your application’s health by collecting and aggregating in-
ternal data in real time and creating alerts to help you respond to 
issues quickly. CM can help your team catch compliance concerns, 
performance issues, and security threats faster — giving you time to 
correct them before they become systemic. While most teams use 
CM for their application, many neglect infrastructure, and network 
CM. Infrastructure monitoring actively monitors the data centers, 
hardware, servers, and other components that allow your products 
to be delivered. Network monitoring tracks your firewalls, routers, 
and virtual machines to prevent network outages and breakdowns. 
Having more than one type of  CM in your DevOps pipeline will en-
sure your team has eyes on the entirety of  your pipeline. Moreover, 
integrating multiple types of  CM into your DevOps pipeline can be 
easily accomplished with all-in-one monitoring solutions [16].

3.	 Conclusion
In conclusion, a DevOps pipeline for infrastructure plays a crucial 
role in automating the provisioning, configuration, and management 
of  infrastructure resources. Through the integration of  various tools, 
technologies, and best practices, it enables organizations to achieve 
agility, scalability, reliability, security, and collaboration in their infra-
structure processes. The research and analysis conducted on Dev-
Ops pipelines for infrastructure have revealed several key findings. 
Existing case studies and industry practices demonstrate the effec-
tiveness of  implementing automation, infrastructure as code, con-
tinuous integration and delivery, security measures, and monitoring/
logging capabilities. These practices have resulted in improved effi-
ciency, reduced errors, faster deployment cycles, enhanced scalabil-
ity, and compliance adherence. By evaluating tools and technologies, 
gathering user feedback, and analyzing performance metrics, organi-
zations can identify gaps and areas for improvement in their DevOps 
pipeline for infrastructure. This analysis allows for the development 
of  a targeted roadmap to address these gaps and align with industry 
best practices. It is important to conduct research and analysis in a 
plagiarism-free manner. This involves paraphrasing and summariz-
ing information obtained from sources, providing proper attribution 

when referencing external content, and adding personal analysis and 
interpretations. By following these practices, researchers can ensure 
the originality and authenticity of  their analysis while maintaining ac-
ademic integrity. In conclusion, a well- designed and optimized Dev-
Ops pipeline for infrastructure, supported by rigorous research and 
analysis, enables organizations to achieve efficient, scalable, secure, 
and collaborative infrastructure management, ultimately leading to 
improved software delivery and operational excellence. Core con-
cepts of  DevOps and DevOps pipelines were covered in this essay. 
You also gained knowledge of  the two distinct approaches to devel-
oping DevOps pipelines: the infrastructure engineer’s and the appli-
cation developers. You also gained an understanding of  the trend in 
the industry toward splitting CI and CD processes and the differenc-
es between the two. Research shows that more robust systems may 
be achieved when these technologies are used in both operations and 
application development. As a result, DevOps is quite useful.
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