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DevOps Powered by Al: Revolutionizing Software Development

Nihit Gupta

DevOps has been a transformative approach in software development.
With the integration of Al, this transformation has accelerated even
further. The convergence of Al and DevOps is enabling organizations
to achieve greater efficiency, reliability, and speed in their software
delivery.

Since the early 2000s, DevOps has been transforming the way we
build, test, and deploy software. It is considered the de facto approach
to software development in many organizations today. However, the
emergence of Al is shaking up the evolution of DevOps [1]. This is
not a startling revelation, as Al continues to permeate all spheres of
software development and operations. Al has proved invaluable in
streamlining coding processes and enhancing developer productivity -
and DevOps is not immune to its influence. In fact, Al in DevOps is
expected to grow at an astonishing CAGR of 24% from 2024 to 2033.

(2]

A bit of background is due. DevOps has been highly effective in
meeting its original purpose - which was to eliminate the gap between
the development teams who build the software and the operational or
ops teams that deploy and maintain it. This creates a continuous,
faster flow of features and updates, enhancing robustness and quality.
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At its core, DevOps is defined by several key

principles, including:

1. Collaboration: Seamless interaction between
development and operations teams

2. Continuous Integration/Continuous Deployment
(CI/CD): Automated processes that ensure code
changes are integrated, tested and deployed
efficiently

3. Infrastructure as Code (IaC): Managing computing
infrastructure through code for consistency,
increased predictability, and automated scaling in
response to business demands

4. Monitoring and logging: Enabling early detection
of issues and ensuring system health and security

5. Culture of learning: A strong focus on faster
feedback and continuous improvement for better
user experience and monetization

Even before Al, a significant portion of DevOps was
already automated, though not to the extent it is today.
Core DevOps practices such as CI/CD relied heavily
on automation to streamline the software development
lifecycle. After all, the goal of DevOps was always to
improve accuracy, collaboration, and speed in
software development and deployment.

But what if we could take it a step further? When we
bring Al into the DevOps fold, we get concepts like
Artificial Intelligence for IT Operations or AIOps that
promise to elevate the quality and agility of
development lifecycle management exponentially.
Many software professionals are already finding Al
useful in tasks such as analyzing logs and identifying
bugs [3]. So, Al will strengthen DevOps from within
and amplify outcomes.

The rise of Al in DevOps - Key benefits and use
cases

The best part about Al is that it takes automation to
the next level by not only executing predefined tasks
but also learning from data to improve and optimize
processes continuously. Al-driven tools like AWS
CodeGuru, StackRox and GitHub Copilot are popular
among DevOps teams for their ability to leverage ML
to automate routine tasks, analyze vast amounts of
data, and provide actionable insights.

The application of Al in DevOps brings numerous
benefits to software development. The most critical of
these are below:

» Enhanced automation and efficiency in CI/CD
pipelines: CI/CD pipelines are already heavily
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automated. Traditional CI/CD automation
involves using a set of tools and technologies to
automatically build, test, and deploy code.
However, the introduction of Al improves upon
this automation in a commendable way.
Automation of repetitive tasks and their further
optimization based on past data is one example.
AI/ML can also ensure new pieces of code are
clean while updating to the main codebase, in
addition to suggesting better approaches and
options. Al-powered CI/CD pipelines are
indisputably smarter and more efficient.

» Accelerated testing and quality assurance:
There are inherent challenges in manual testing
due to individual and time limitations, even with
some amount of automation. Al algorithms,
however, can easily identify patterns and
anomalies missed by human testers. It can even
make on-the-fly decisions about which tests to
run, thereby saving time. It can generate huge
amounts of test data and test case scenarios and
automate them to test remote corner cases to
ensure only high-quality software is deployed to
production.

» Predictive analytics and proactive incident
management: Al’s predictive capability becomes
a business-critical requirement in chaotic dev
processes like code updates where, for instance, a
single update can introduce multiple errors and
warnings across different systems, significantly
complicating the sysadmin’s job. Al’s ingenuity in
predictive analytics means that proactive issue
management is no longer a challenge. In the above
example, Al-driven tools can analyze historical
data to predict which parts of the system are likely
to fail and provide early warnings for correction.
Furthermore, the convergence of cloud,
containerization and orchestration /automation
technologies within AIOps can help continuously
collect data and monitor the system health to take
automated decision to scale up and down and
make the system failsafe.

» Zero-touch automation: Al enables fully
automated management of infrastructure and
application lifecycles, reducing the need for
manual intervention. It can also optimize resource
allocation for different pipeline stages, leading to
better performance, reduced downtime, and cost
savings. This advanced approach leverages AI/ML
and advanced analytics to automate both repetitive
tasks and complex workflows. It is finding
increasing use in sectors like telecommunications,
manufacturing, and IT services, driving significant
improvements in productivity and service quality.

A notable use case

One of the most compelling applications of Al-driven
DevOps is in the deployment and management of 5G
standalone (SA) networks. 5G does not work as
efficiently without Al automation from core to edge.
These dense, multi-location networks generate
massive volumes of data and require sophisticated,
zero-touch automation to handle their complexity and
sheer scale. This is not a feat that manual or routine
automation can pull off over the long haul.

Al-powered DevOps tools are already managing the
entire lifecycles of in-production SA deployments of
leading telcos, from initial setup to ongoing
optimization, ensuring high performance and
reliability. Areas like CI/CD integration, network
testing, intelligent in-service upgrades, and even
compliance management are reportedly simplified and
enhanced by AL

Generative Al or GenAl, a subset of Al, has taken this
paradigm to yet another level. By simulating new
network scenarios and generating artificial data for
model training, GenAl can accurately anticipate
customer or network behavior under different
conditions. Major telecom operators have already
onboarded the GenAl bandwagon, using it to predict
why a customer is calling — thus mapping him or her
to the right agent and reducing store visit time. This is
hugely helpful in improving the time required to
personalize services and reducing customer churn.
Imagine a scenario when 170 million annual calls are
screened within seconds with 80% accuracy — that’s
the promise of GenAl

Integrating GenAl into DevOps pipelines of 5G SA
networks can be similarly rewarding. For instance,
GenAl can simulate real-world edge scenarios using
artificially generated network traffic data. This
prepares the network for unprecedented traffic surges
by enabling comprehensive testing and validation.

Challenges and considerations

On the surface, integrating Al in DevOps seems like a
recipe for immediate success. However, developers
and ops teams report numerous challenges in this
process. Particularly in the context of Standalone (SA)
networks, these include the following:

» Data quality and availability, which are critical for
model training, are among the major concerns.

» Model deployment and integration pose
significant hurdles, requiring seamless integration
with existing systems without disrupting
operations (for NSA deployments too).
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» Ensuring model explainability is vital so that Al
decisions can be understood and trusted by
stakeholders.

» It is important to take stock of security and
privacy concerns, given the sensitive nature of the
data involved.

» High computational requirements can necessitate
substantial infrastructure, energy and cooling
investments.

» The niche skillset required for developing and
maintaining Al models can also be a limiting
factor.

» Legal complexities, regulations, compliance
requirements, and other model risks need to be
accounted for.

Predictions

DevOps emerged as a solution to the problem of
siloed development and operations teams. Al is
inherently programmed to support this goal. This is
why the role of Alin DevOps is set to expand further.
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We can expect Al to become more integrated into
every aspect of the software development lifecycle.
Once the process is tried, tested and templatized, it
will enable developers and operations teams to work
more cohesively, leading to streamlined applications
and faster deployments through automated decision
making. Ultimately, what will set market leaders apart
is their ability to stay ahead of the curve through
continuous learning and innovation. Al in DevOps is a
crucial enabler of this, creating an ecosystem of
continuous improvement and unmatched agility.
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