RRRRR

World Journal of Advanced Research and Reviews W,

eISSN: 2581-9615 CODEN (USA): WIARAI R Svanced

Cross Ref DOL: 10.30574/wjarr Beaews
WJARR Journal homepage: https://wjarr.com/ o
(REVIEW ARTICLE) W) Check for updates

Integrating Al and cloud computing for automated DevOps: Developing intelligent
systems for continuous integration and deployment

Kodamasimham Krishna *
World Journal of Advanced Research and Reviews, 2023, 18(03), 1618-1627
Publication history: Received on 09 May 2023; revised on 22 June 2023; accepted on 25 June 2023

Article DOI: https://doi.org/10.30574 /wjarr.2023.18.3.0686

Abstract

Artificial intelligence has raised critical disruptions in software application development and delivery when integrated
with DevOps. The Machine learning that Al enhances is used in CI and CD to provide solutions for CI and CD reliability
and enhancement. In this paper, the author explains how and to what extent Al technologies enable and evolve DevOps,
with an accent on the transformation of DevOps throughout the years, what Al is in terms of automation of workloads,
and the connection between Al and cloud. With the help of artificial intelligence, it also describes the opportunities and
threats associated with the implementation of DevOps, the use of qualified specialists, data management, and problems
of a legal nature. It also looks at the futurology of work such as self-managing DevOps or Al-driven observability and
teamwork instruments with an eye on the perspective that they could create more value with less risk and in a shorter
time.

Keywords: Artificial Intelligence; Development Operations; Integrated and Continuous Development; Automation;
Machine Learning; Cloud; Self-Operating Systems

1. Introduction

The evolution was relatively rapid, and their integration gave birth to DevOps—the process that connects developers
and operations people to work on software delivery. CI/CD is the core of DevOps. It is used to automate the integration
of code change and its subsequent deployment to production. However, as applications become more complex, essential
automation tools cannot support most development life cycles. This has led to considering employing technologies
within DevOps, such as artificial intelligence/ Al and cloud computing.

Al and Cloud computing are also already disruptive across many sectors, enhancing data operations and decision-
making while being infinitely scalable. In the atmosphere of DevOps, these technologies can help alter how these teams
look at CI/CD and build systems that can learn to detect problems and manage resources with machine-like precision
in real-time. Al and cloud computing are not a luxury in DevOps; it is about choosing a new generation of computing
systems paradigms, such as adaptive and self-learning.

The paper's organization captures all subject aspects to ensure the reader understands the topic well. It will include a
brief look at the historical background of DevOps and the place of automation in it, an elaborated examination of
automation through the use of artificial intelligence, as well as an evaluation of the cloud's importance, which is a focal
constituent of the topic. As described in the paper, Al has enhanced continuous integration deployment, and this paper
will bring out the challenges and issues that may arise when implementing these technologies. In conclusion,
demonstrations of actual life applications and some case studies will be made, and the future contour and viable
opportunities for this field will also be discussed. In this regard, this paper will outline a procedure to show how Al and
cloud computing have revolutionized the DevOps process and a guideline for a firm that seeks to adopt the technology.
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2. The evolution of DevOps and the role of automation

DevOps has become an essential element of digital development, emerging from a demand for escalating development
and operations groups' effectiveness. Traditionally, these two teams were more or less separate entities, and due to this,
there were findings of delayed work cycles and increased risks of errors at the time of deployment. In the early 2000s,
Agile methodologies, which started to be used for software construction, raised the bar to a new level, providing the
possibility of organizing more effective teamwork. Jenkins-based DevOps came up with the idea of bridging the gap
between development and the operation team to improve software delivery speed and quality.

With people adopting DevOps practices, the role of automation emerged as a critical one. In this way, people achieved
consistent and repeatable behavior of manual processes full of mistakes, like code integration, testing, deployment, etc.
In the first stage, early automation tools involved script creation and combining simple tools to automate a software
delivery life cycle process. These efforts were, however, less robust as they were largely manual. Though representing
an improvement over manual processes, they were typically narrow in degree, demanding a lot of maintenance and
oversight.

DevOps was later enhanced using continuous integration (CI) and continuous deployment (CD). Continuous
Integration/Continuous Delivery or CI/CD pipeline refers to integrating code changes into a shared repository and then
deploying those changes into production environments. This meant that software could be developed, tested, and
released at much greater velocity. That is, this has been a positive change because, besides increasing the speed of
development, it also provides a better quality and stability of releases that do not depend upon the individual mistakes
of developers.
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Figure 1 The stages of a CI/CD pipeline enhanced by Al and cloud computing

However, with the increase in software projects' size and operation scale, traditional automation instruments' flaws
have come to light. The time it took to write, debug, update, and manage these automation scripts, coupled with the fact
that decision-making processes needed to get more complex and nuanced, exposed the need for something better. This
is where Al and cloud computing come in. In theory, Al and cloud computing could improve the situation by bringing
intelligent automation and elastic resources.

Moreover, with Al allowing for massive data analysis and decision-making, new opportunities for extending the focus
on automation of more sophisticated and changing parts of the DevOps pipelines have appeared. For instance, Al could
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detect problems before they happen, identify the most efficient approach to using the resources, and, in some cases,
make decisions on when and how to roll out an upgrade to specific software. On the other hand, cloud computing was
brought into the right environment, which was required to support these Al-driven processes since the scale and
flexibility of modern software development required it.

The shift of DevOps from a collection of solutions in the proper communication of teams to an automated, intelligent
system for software development can be considered a breakthrough in the history of the formation of the field. DevOps
has always been about automation, but the combination of elements like Al and cloud mechanisms signifies a new level
- not only in terms of pure automation of the known pattern but in terms of having intelligent automation adjusting to
the work conditions. "This shift has the package to remodel how software is built and marketed, giving arrogant
organizations extraordinary efficiency, reliability, and innovation.

3. Al-driven automation in DEVOPS

Today, Al automation is becoming an essential aspect of contemporary DevOps, as these solutions can provide many
more options than the classic automatization tools for development processes. By integrating artificial intelligence,
DevOps can further be improved in ways that could not have been thought of before through their functional use in
predictive analytics, intelligent monitoring, and even intelligent decision-making in the swift, stable, and efficient CI/CD
processes.

Some of the subcategories that can be viewed as the most important and promising in the context of DevOps inclusion
of Al are as follows: Early DevOps tools essentially acted only on a set of predefined rules and scripts for handling
positions, which is quite effective but has significant drawbacks in terms of proactivity in problem-solving. This is done
away with by predictive analytics powered by artificial intelligence, whereby machine learning is used to make
statistical projections based on analyzed data drawn from previous deployments, system performance, and code
changes. Pattern recognition can discover things that likely go wrong before they do, such as situations where specific
changes might introduce certain bugs or configurations that will make the code perform poorly. This kind of issue is
more easily solved when Al teams anticipate them before they can turn into abnormal breaks, enhancing the general
quality of software.

Intelligent monitoring is another critical area that Al has brought to a new level in DevOps automation. Conventional
monitoring models provide signals when given limits are reached; thousands of such thresholds might be crossed per
day, and while potentially interesting, they are often not indicative of actual issues or include exciting but even more
cryptic hints of problems. Al improves monitoring by progressively gathering data to improve its tracking compared to
routine monitoring methods that fail to capture every problem. For example, through logs, Al can identify minor changes
in the application's behavior that may point to a more profound problem and allow teams to look into it and fix it before
it becomes a problem. Such intelligent real-time monitoring saves the time spent manually to check the systems and
improves the accuracy of getting the systems' health status.

Another benefit derived from integrating Al in DevOps processes is the automation of decision-making. In traditional
automation, the decisions are still preprogrammed and can often be observed as updating at certain hours or reverting
changes in the event of specific errors, for example. Nevertheless, these rules are usually rather strict, and real-life
problem-solving only sometimes fits these rules. Al systems, on the other hand, can make choices based on actual data
and a lot more information. For instance, an Al can monitor the performance of a new software release and, based on
collected data, decide to go ahead with the release, delay it, or revert it. These decisions are made in real-time and
involve several parameters and a range of results; this is beneficial in the CI/CD pipeline because of the maximum
possible utility of the action made.

Furthermore, with the help of Al-based automation techniques, it becomes possible to work with the complexity and
scales of modern software projects. In large-scale applications with many microservices, frequent integration, and
frequent deployment, managing dependencies, configurations, and resources on a large scale will not be feasible when
performed manually or through basic automation scripts. Al can enhance these processes by allocating resources,
prioritizing tasks, managing complex information flows, and automating the process so that the complete lifecycle is on
auto until it reaches humans for final decisions.

Firstly, the use of Al in DevOps brings a lot of advantages: secondly, it also brings new problems: the necessity of using
Al and ML in the process, the inclusion of Al tools into the existing system, and making sure that the Al system is
optimizing for business goals as well as not violating compliance rules. Nonetheless, while organizations push on in
unleashing Artificial Intelligence, the prospect of having smarter, faster, and more dependable DevOps opens everyone
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to a newer era of software development that is intelligently driven and aims to deliver high-quality software at a higher
rate.

4. Cloud computing as the backbone of the Al-driven DEVOPS

First, cloud computing offers an enabling environment in which Al can be delivered to the DevOps process and the
scales, flexibility, and capability required for Al to work. Proliferating software and data processing describe the core
thriving of DevOps and Al operations, and cloud computing is the essential enabler for these dynamics. The cloud is not
only a source of computation needed for Al processes but also a place where resources for Al processes may be acquired
and apportioned dynamically according to their needs, depending not only on the amount of usage but also on the needs
of CI/CD cycles.

The environment also gains from another significant realization of cloud advantage: scalability. As discussed later, many
Al processes entail substantial computation, particularly regarding ML and data analysis. However, in many cases, these
resources cannot be scaled to meet emerging demands in an on-premise environment, which is quite costly. This issue
is solved by cloud computing, for the idea of asking for an increase in the infrastructure to be provided or a reduction
in the required space can easily be made. In the process, the organization only pays for what has been used. This
elasticity is very useful in DevOps since workload may significantly rise during some phase of the development cycle,
the application complexity, or big data.

Another area of flexibility in cloud computing is vital for Al-DevOps. Like solutions, many services exist in cloud
computing for deployment through public, private, and hybrid models. For instance, in a business setting, a shared use
may be a public cloud for general usage and an exclusive cloud for an application that handles issues with sensitivity. It
is also flexible as it determines a favorable environment for organizations that would prefer to launch their Al and
DevOps processes, considering performance, costs, security, and compliance.

In Al-driven DevOps, resource management is the biggest blessing in cloud computing. It also enables the adaptation of
the resources where computational resources are needed in real-time, depending on the Al models and the DevOps
solutions required. This makes it possible to reduce wastage of resources, hence controlling costs on ranked as follows.
In addition, cloud-based Al services also have facilities such as auto-scaling, load balancing, and monitoring of the
resources used, which also enhance resource utilization. These capabilities are critical in DevOps because the ability to
address ever-higher expectations demanding continued high output speed is essential.

Table 1 Comparison of Deployment Strategies with Al

Deployment | Al Role Pros Cons Use Cases

Strategy

Canary Traffic routing, | Minimal impact on | Complex setup, requires | New feature
monitoring, rollback | users, easy rollback sophisticated monitoring | rollout, bug fixes
triggers

Blue-Green Environment monitoring, | Minimal impact on | Complex setup, requires | New feature
rollback triggers users, easy rollback sophisticated monitoring | rollout, bug fixes

Rolling Traffic routing, | Gradual deployment, | Slower deployment, | Large-scale
monitoring, rollback | reduces risk potential user impact deployments,
triggers minor updates

A/B Testing | User segmentation, | Real-time user | Limited to certain | UI/UX changes,
monitoring, feedback | feedback, data-driven | features, complex analysis | feature testing
analysis decisions

It also has specified security and compliance strategies for implementing Al within DevOps processes in the cloud.
Sometimes, there is a massive volume of data created and handled by an organization, which may contain sensitive
information; the cloud comes with properties like encryption of information, Identity and access management, and
monitoring. These features help protect information during the DevOps life cycle, starting with the development phase
and are suitable for deployment by putting in place rules and regulations. In addition, most cloud service providers offer
compliance certifications and frameworks, which aid organizations in easing the difficulty of compliance when dealing
with Al-enabled environments.
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Another aspect where cloud computing is crucial is the particular distribution and operationalization of the Al models
in the CI/CD pipeline. However, after training an ML model, it must be deployed to allow its use to become a natural
part of business processes. The cloud hosting platforms offer the necessary resources, options, and solutions required
for the large-scale implementation of the Al models, their management across different launch domains, and real-time
performance tracking. This is important to prevent any distortions caused by implementing Al automation in the
DevOps process.

5. Improvement of continuous integration (ci) with the help of artificial intelligence

Continuous integration (CI) is evolving with added features offered by artificial intelligence (Al), whereby the whole
integration process is expedited and more accurate. DevOps mainly includes continuous integration, which is
integrating the code changes multiple times daily and then testing it automatically to check if these changes can cause
any new problems. Consequently, the issues that appear with the complexity of software systems grow as well, and
integrating Al helps overcome these challenges and improve CIL.

Indeed, continuous integration can be boosted by Al in many ways, one of which is through the automation of the code
review process. Initially, code reviews are peer reviews indicated by the source code inspection to evaluate its quality
and compliance with the coding standards. While efficient, this process is a lot of time-consuming and is bound to cause
some human errors. Nonetheless, sundry tools powered by Al can assist with this process by scanning the code to look
for common mistakes or simple logical fallacies and departures from coding best practices. These Al observations enable
early code integration to save time and examine the direction of code changes that the code reviewer's human mind
could overlook. Further, Al patterns can adapt from previous code reviews, making Al better at detecting sophisticated
patterns and possible risks.

A similar improvement introduced by Al to the CI process is an optimization of tests. CI involves several tests where
each code change is checked to see how it will fit the rest of the system we are implementing. However, the sequence
requires running the entire set of tests in the suite whenever there is a change, which may not be economical when the
project is large and has an extensive test script base. Al solves this problem by first identifying and then scheduling tests
to be executed. Al can determine which tests are highly likely to detect issues concerning specific changes by using
historical test results, codes, and system behaviors. This makes it possible for the CI system to run only those tests that
are most critical, hence saving a lot of time and resources on testing while at the same time ensuring that the tests are
very accurate and reliable.

Al is also helpful in enhancing continuous integration by improving intelligence from previous integration mishaps and
good experiences. Having information regarding the last cycle of CI, Al can then calculate the patterns that help to
achieve successful integrations and patterns that cause mere failures. For instance, it can be concluded that some classes
of code changes are likely to lead to integration problems, and teams should be alerted whenever such changes are
made. For this reason, this continuous learning capability can make the CI process more intelligent and improve over
time, implying that the incidences of integration failures, where they happen, and the time taken to resolve such issues
are precipitated.

Also, the accuracy of integrating predictions is another way Al assists CI. This is where predictive analytics, with the
help of Al, can make specific predictions about the possibility of integration success or failure depending on the type of
code change, the developer, the state of the code base, etc. Such forecasts enable teams to decide when and how changes
should be implemented - that is, sometimes, it is possible to delay or alter how integrations take place so that problems
result. This positive strategy helps to decrease the number of unsuccessful integrations, not wait until huge problems
appear and makes the CI process more effective.

6. New development in using continuous deployment (cd) with artificial intelligence

Al brings a breakthrough in CD, changing how software is built and run in production. Continuous deployment requires
that every change that passes through the CI stage is deployed to production in one go, requiring high precision, speed,
and reliability in testing. Al contribution in CD includes the following: Al helps optimize the where and how of
deployment, aids in the complex decision-making process, and minimizes the risk when deploying software updates.
Such improvements enable organizations to release new features and updates to end users more frequently and
assuredly.
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Here, intelligent deployment strategies are listed as one of the main ways Al contributes to continuous deployment.
Some of the traditional approaches to deployment are based on a set schedule and involve predefined steps and actions;
some examples are blue-green deployments or canary releases, where the change is applied incrementally so the
negative impact, if any, would be minimized. Nevertheless, these strategies can be helpful; however, their gains are
usually fixed and may not respond to changes that characterize production environments. Al improves these strategies
by having constant data feed from the actual production setting on issues like user interactions, system performances,
and resource consumption, among others, in defining the deployment strategy. For instance, it can slow down or stop
the implementation of the first phase of a canary release if it identifies emerging problems with realized performance.
This dynamic calibration minimizes multiple failures and guarantees that changes are delivered securely and in the best
way.

There is also, however, the use of Al in the CD process, and this Al is mainly used to make decisions, especially rollback
decisions. In continuous deployment, if a new version of the application is deployed, problems arise, but it takes a short
time to do so. In the past, this entails conducting manual monitoring and intervention, which, even though time-
consuming, can also involve some errors. Al, on the other hand, can constantly monitor the KPIs of the business/
organization and notice a potential concern with new deployment suggested by some of the KPIs. Also, based on the
severity of the issue, the Al system can decide to go back to the previously stable state of the application, hence
minimizing the time the users are affected by the problem. Apart from raising the speed of working cases, this capability
also ensures that only pure, data-driven, and up-to-date rollback decisions can be made.

Still, on resource utilization in deployment, another area that has received a boost in continuous deployment through
the incorporation of Al is this. This is usually coupled with the fact that when new versions of these applications are
developed, there is typically the need to continually poll for the CPU, memory, and network bandwidth that the
applications use to be sure that they are not impairing the system. Al can approximate the resources needed for a fresh
deployment in resource management by assessing the data gleaned from prior experiences and synchronizing the latest
situations. However, Al still needs to assign more resources for a new deployment. Therefore, optimizing this
infrastructure would allow depreciation on the costs that go with it and enhance the deployment of this infrastructure
with little or no hitches on performance.

Efficiency Improvements with &l and Cloud in CIYCD
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Figure 2 The efficiency gains in the CI/CD process with Al and cloud integration

Also, Al helps the concept of continuing deployment since it finds itself in a suitable position to observe what occurs
once the code is deployed in the organization and feedback is offered. Some challenges when implementing a new
version include Monitoring the New Version: One has to know whether the latest version has been deployed to work as
intended and gather the requisite feedback for future use. Real-time means that Al can check how the application is
performing, and there can be several things that one does not see or know of, but Al will notify one of them. For instance,
through analytical techniques or structured observations, Al can identify some decline in performance that, if not done
something about, may lead to something massive. Also, the reaction of users may be monitored to observe the rate and
the impact of new deployment searching at the feedback and the behavior of the users. It facilitates a progressive
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improvement in development teams' value delivery processes and the ability to make decisions in a subsequent
deployment.

7. Challenges and considerations

Like in numerous instances or, in other words, adoption of every new technology, integration of Al to DevOps has its
strengths and weaknesses or, better said, opportunities and threats that any organization has to take early on to
optimize the benefits of using the technologies. This means that it is something other than what one can decide they
want for their development process and then proceed to implement because it requires planning and expertise in
technology and organization concerns.

Indeed, the most pressing issue associated with Al adoption in DevOps environments is skills. Al technologies,
particularly machine learning, imply training in the Al model and working knowledge in algorithms and data science.
Usually, DevOps groups are those that design and build software and, with that, may not possess the required
competencies in deploying and maintaining Al technology systems. One or the other of the following is given to close
such gaps: additional training to make up the specialist, usually a costly option, or outsourcing. Second, Al technology is
to be integrated with the existing DevOps process, which means that several processes are going to experience
significant changes in terms of the extent and types of transformation and the tools applied for that purpose, which
implies that the process of adopting this technology is going to have particular difficulties.

A new question that arises is the integration of Al solutions with established DevOps cycles. Nowadays, many
organizations successfully apply CI/CD pipelines based on definite tools and procedures. Introducing Al in these
complex processes has to be gradual; it cannot be seen that particular processes have been given an Al overhaul.
However, these Al tools are frequently not embedded in those above-listed systems and, therefore, need unique
integration or the implementation of new ones. This integration process may take a long time and can produce new
problems, such as new availability problems or system interactions. One area that must be evaluated is whether
implementing Al tools adds to the existing work sets or adds more issues.

Regarding decision-making regarding DevOps and Al, data management is another challenge that is regarded as a
horror. Al systems are data-driven; this is, they use large datasets to train and to deduce. It is sufficient to see that these
datasets are the best to be automated and concern the processes being implemented now and are often updated.
Besides, the data must be dealt with to address regulatory compliance on privacy and privacy standards. Data
governance is also essential to handle organizations' data quality, security, or compliance issues. If data management
fails, one gets biased systems and wrong predictions that lead to bad decisions that are costly when implemented.

Another aspect to consider when it is possible to implement Al-driven DevOps solutions is scalability. In addition, all
these highly effective Al models are highly demanding regarding the computing resources required for their operation,
the constant accumulation of more significant quantities of data, and the authority of decision-making. Companies need
to ensure that the IT landscape is capable of handling the new loads imposed by Al - more significantly in the cloud
model where costs of resources scale up with the level of use. The right approach for managing resources in Al involves
scaling and cost control as needed so that, as an application, it can afford to engage in such practices as cost-effectively
as possible.

Last but not least, it is necessary to state that to choose Al work in the context of DevOps, one has to change the culture.
The previous condition that needs to be fulfilled is that the DevOps teams must embrace the learning culture because
Al systems will be created and improved in the future. It may alter the character of interaction and tasks among team
people and cognitive decision-making with problem-solving skills. Ideas of the experimentation culture in which the
teams utilize Al-driven flows but are ready for any scenarios and to perform actions should be advertised - this is the
primary step to integrate the Al into the DevOps process.

8. Future trends and opportunities

Here are some things that are expected to be perceived in the event of employing Al in DevOps: The application of
artificial intelligence in DevOps controls to bring significant changes to the pattern, dedicating speed, flexibility, and
novelty in the life cycle of the application software.

One of the most evident trends is the enhancement of tendencies toward fully autonomous DevOps systems. These
systems will be self-driven, using complex artificial intelligence algorithms to automate the more significant part of the
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DevOps life cycle, starting with integrating codes to deployment and monitoring. Autonomous DevOps is created using
Al to make swift heal decisions based on what was learned from the development and production environments. This
change will mean faster deployments, removing errors from manual work, and finally, allowing DevOps to devote most
of their time to development and less to recurring operational issues.

Another emerging trend is the link between artificial intelligence and edge computing. As [oT and edge devices continue
to emerge, there also will be a requirement to capture and run applications nearer to the edge than has been the case.
Within this context, Al-driven DevOps will be vital in deploying applications in distributed edge situations. Because of
the limitations of computations and the variations in the conditions of edge networks, Al can provide intelligent
resources and the continuous prediction and deployment of resources at the edge.

Like observability, which is set by machine learning, the practice is likely to reshape how organizations assemble their
systems. Future trends will be improving and developing better and higher observability tools that will guide Al in the
system utilization, the users, and the health of the applications. These tools will contain uses of artificial intelligence,
business intelligence, and machine learning to deliver improved methods of abnormity detection and the analytical
functionality of quick identification of root causes that enhance the operation of organizations and their applications.

It is consensus that Al updating will continue to be fascinating, given that Al studies are continually advancing, thus
leading to increasing techniques for model sync. Over time, as the tool enhances, the DevOps practice also receives
better solutions from more superior Al models developed to solve problems, monitor and manage performance, and
even automate several functions. They will introduce enhancements in tools and the mechanism of using and effecting
Al in the DevOps sector, enhancing the entire operation and reliability.

Finally, but by no means least, integrated conjunctions of artificial intelligence programs will continue to increase on
the market and advance the cooperation of agents and human groups. However, use cases will make developers,
operation teams, and Al systems more combined, where human knowledge with the operating team is performed along
with the help of Al insights and operations. This will develop a more vibrant and adaptable DevOps environment to help
the DevOps teams leverage artificial and human insights to propose improved solutions

9. Conclusion

DevOps Al is a relatively new concept that has been embraced to boost conventional application development and
management methods. By incorporating Al into DevOps practices, organizations experience what is now effectively a
revolution in development and operation activities and processes. Al as a tool and technology makes it possible to
automate the manual and repetitive parts of the job, utilize resources, and manage the qualities of assurance, thus
playing a role in optimizing new and advanced software delivery life cycles.

As is evidenced by practical examples, businesses in most sectors have started harnessing the capabilities of Al in
DevOps. The case of Netflix, which utilizes Al for monitoring and performance optimization to LinkedIn's consolidated
intelligent code review and deployment processes, perfectly articulates the benefits that Al has brought about in
enhancing software quality and operational efficiency. Similarly, Al assumes testing, security, and optimization
responsibilities in finance, aerospace, and retail to respond to complex issues and facilitate faster adaptability and
business continuity.

Discussing what prospects are in store for Al in the future of DevOps, the following is seen: The continuing enhancement
of DevOps practices includes autonomous DevOps systems, Al-observability, and other security enhancements. More
innovations will come from combining Al with edge computing, and further improvements of the Al models and Al
ethics and governance will ensure that Al is used relatively. Al tools working in pairs with humans will also help
encourage more efficient human-machine cooperation in DevOps.

Nevertheless, achieving all these benefits comes with some exciting challenges, such as specializing in expertise,

integrating Al tools, and managing data. Organizations also face challenges of Model Transparency/interpretability,
Model Security/Privacy, Model Scalability, and Artificial Intelligence for Ethics.
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