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Abstract - This paper concerns the problem of inefficiency and complexity of I.T. operations in medium-to-large enterprises in
Germany. This looks at MLEs struggling to keep pace with progressively intricate technology environments. Such challenges
give way to slow and error-prone processes that have a bearing on agility and innovation, effective solutions are highly required.
The reason this problem is important and urgent to solve is that, in the absence of reorganized and efficient operations, such an
enterprise will continue to drift on the part of competitiveness, facing rising operation costs, falling productivity, and a failure
to quickly respond to market demand changes. Other researchers have attempted to approach and describe methodologies related
to solving this problem, such as DevOps, AIOps, DataOps, GitOps, and MLOps. These have been studied in isolation, looking
for their benefits to improve some aspect of I.T. operations, like automation, data management, and efficiency in deployment.
Very often, however, research efforts have been constrained to one methodology at a time, disregarding the more general context
of how such methodologies interact with and can be integrated within an organization. This piecemeal approach has resulted in
incomplete solutions that do not tackle the fundamental challenges comprehensively. A holistic approach that emphasizes their
integration within one unified framework overcomes the shortcomings of previous methodologies. This framework is underpinned
through collaborative organizational culture, strong leadership, and commitment to continuous improvement. Here, the solution
proposed aligns these methodologies with the broader business objectives of the enterprise to ensure more effective and
sustainable results. Case studies of successful adoptions demonstrate this approach through increased efficiency, reduced
complexity, and innovation of operations in I.T. This study will, therefore, be a contribution to practical insights and a holistic
roadmap to guide the MLEs in Germany toward successful implementation of these modern methodologies and hence help them
to overcome their problems and achieve lasting operational improvements.

Keywords - Agile Methodology, CI/CD Pipeline, Modern 1.T. Enterprise, DevOps, AIOps, DataOps, GitOps, MLOps and XOPS.

1. Introduction

1.1. Introduction to DevOps, AIOPS, DataOps, GitOps,
MLOps

DevOps, AlOps, DataOps, GitOps, and MLOps are just a
few of the methodologies spawned as software development
and operations have changed. Many of these methods are
targeted at better collaboration, automation, and continuous
improvement to develop high speed and quality within
software delivery and efficiency in data analysis. DevOps
creates  collaboration and communication between
development and operations teams. AIOps adds artificial
intelligence and machine learning into the system, enhancing
DevOps by whole process automation called Software
Delivery Lifecycle Optimization. On the other hand, DataOps
is concerned with data quality assurance, integration
techniques for data to be collected, and its governance. GitOps
Utilizes version control systems for code bases and Automated
infrastructure management, including  Application
Deployment. Finally, MLOps is applied to the intersection of

DataOps and DevOps in model development and deployment
in a machine learning context.

1.2. Importance and Benefits of Adopting These
Methodologies in IT MLEs in Germany

DevOps, AlOps, DataOps, GitOps, and MLOps are quite
helpful to be adopted in IT mid-sized to large-scaled
enterprises in Germany. First and foremost, these
methodologies can increase the speed and productivity of
software development and operations by automating them,
thus letting teams generate software at high velocity with
fewer errors. Second, they improve the quality by supporting
the process of continual improvement and collaboration, thus
helping in the earlier detection of problems and preventing
them. As a result, better-quality software products are realized,
with improved data analytics. Thirdly, these methodologies
instill the feeling of collaboration and communication across
departments, breaking silos and improving organizational
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culture. The result, therefore, is collective responsibility for
data analysis and software betterment. Moreover, with the
adoption of these methodologies, a company’s
competitiveness can be increased. Thus, it makes supply
quicker and more effective and utilizes advanced data
analytics, thereby giving IT MLEs in Germany an edge over
peers. Therefore, adopting DevOps, AIOps, DataOps, GitOps,
and MLOps can significantly help IT MLEs in Germany
achieve large gains with respect to speed, efficiency, quality,
organizational culture, and market competitiveness.

In the past years, there have been several changes and
movements in software development and Operations to
support DevOps, AlOps, DataOps, GitOps, and MLOps to
resolve global challenges IT MLEs face. These methods drive
collaboration, automation, and continuous improvement,
enabling faster software delivery and turn-around of data
analytics. These methodologies enable adopters to align with
trends in the global I.T. industry by minimizing time-to-
market, enhancing product quality, and improving operational
efficiency. It reviews the adoption process, benefits, and
challenges encountered by German IT MLEs.

2. Literature Review
2.1. Benefits of DevOps, AIOps, DataOps, GitOps, and
MLOps Methodologies

Inclusion of DevOps, AlOps, DataOps, GitOps, and
MLOps methodologies provides the following benefits:

e Better Adaptability: Agile methodologies of maintenance
enable the software maintenance team to be responsive to
customer requirements and promote flexibility instead of
following rigidly the developed process.

e Better Communication and Collaboration: These
approaches break down silos between teams with a
unified focus on tasks, thereby bringing about increased
customer satisfaction through incremental releases.

e  Greater Speed of Delivery of Value: These methodologies
expedite delivery and result in increased quality software
products by breaking down work into manageable pieces
and bringing valuable tasks upfront.

e Early Detection of Problems: Continuous improvement,
fast collaboration, early detection, and resolution are
ensured to be maintained for a better outcome.

2.1.1. Specific Methodologies

e DevOps: It fosters cross-functional cooperation
between development and operations teams, which as a result,
kill silos.

e AlOps: Al and Machine learning are used to run IT
operations, increasing efficiency and early anomaly detection.

e DataOps: Agile, DevOps, and Lean concepts
converge to improve data management and delivery for
enhanced collaboration that provides reliable data.
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e GitOps: It centralizes deployment management using
Git. This automates processes while maintaining their
consistency.

e MLOps: DevOps principles applied to machine
learning to ensure better collaboration between data scientists,
developers, and operations.

These methodologies ensure better resource allocation,
transparency, and communication, guaranteeing more
efficient and effective software maintenance and delivery.

2.2. DevOps

According to Jodo Faustino et al. [1], the benefits of
DevOps highlight the requirement for cooperation between
software development and I.T. Operations teams. Their survey
highlighted improvements in deployment frequency, time to
market, software quality and reliability, team collaboration,
and organizational performance. Introducing DevOps
practices to smooth workflows increases competitiveness and
stimulates innovation. In their work, Fernando Almeida, Jorge
Simodes, and Sérgio Lopes [2] describe the benefits of
integrating DevOps into Agile.

The aggregation accelerates delivery time, product
quality, team climate, and customer satisfaction. According to
the authors of this paper, DevOps and Agile practices must be
in line to react on time to market demand and deliver value
efficiently. Ravi Teja Yarlagadda [3] describes the principles
and practices of DevOps, covering areas such as continuous
integration, continuous delivery, infrastructure as code, and
automated testing. The paper highlights a few advantages for
frequent deployment, faster time-to-market, collaboration,
and productivity enhancement in the software development
life cycle—thereby acting as a guideline for apprehension and
implementation of DevOps. Gene kim et al. [4] discusses in
detail the challenges and advantages of adopting DevOps.
Organizational resistance, cultural obstacles, integration
problems of tools, and skill gaps are the challenges
highlighted.

On the other hand, frequent deployments, quick market
delivery, improved collaboration, and operational efficiency
are discussed as benefits. It provides insights for those
companies intending to migrate toward DevOps.Mali
Senapathi [5] explains a case study of DevOps
implementation, talking about the various skills, practices, and
barriers. The case study specifies clear benefits realized, like
increased frequency of deployment, quicker time to market,
and better collaboration. It also describes the challenges faced
in terms of cultural change resistance and integration of tools.

This research contributes valuable insights and points that
are highly actionable for an organization embarking on the
path of DevOps. Another novel approach is the “Continuous
Scrum” framework proposed by Samarawickrama and Perera
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[6], which integrates Scrum’s managerial practices with
Continuous Integration (CI) and Continuous Delivery (CD)
technical strengths of DevOps. This framework overcomes the
operations and deployment phases-related limitations of
traditional Scrum while amplifying the rapid delivery
capabilities of DevOps. The authors illustrated how
deployment frequency and defect removal efficiency were
improved through their proposed methodology.

2.3. AIOPS

Abhijit Sen [7] reviews this paper as a holistic, business-
driven framework for delivering top-quality software. The
document further discusses critical practices belonging to
DevOps, such as continuous integration, delivery,
deployment, testing, monitoring, and feedback. He argues that
integrating DevSecOps and AIOps into DevOps helps realize
the maximum practices. While DevSecOps focuses on
automating the detection, alerting, and correcting security-
related problems, AIOps applies advanced algorithms and
analytics to data to make intelligent, automatic responses to
operational challenges for improving overall system
efficiency and reliability.

Yingnong Dang [8] reports on how, as part of a
revolution, AIOps with machine learning is taking over the
management of online service applications. Therefore, this
paper outlines how an AIOps framework can greatly enhance
service quality throughout the organization, increase customer
satisfaction and engineering efficiency, and drive operational
cost reduction. In pointing out the challenges in developing
AlOps by detailing the practical, also given the experience of
Microsoft, this paper has offered a clear path forward for
further research and then suggested successful
implementations in AIOps.

This indicates the need for strong collaboration between
academia and industry to drive innovative AIOps solutions
and promote growth within the field. Rahul Gaikwad [9]
investigates further canonical questions such as, have ML and
Al methods brought down the operational issues related to I.T.
operational issues in the AIOps paradigm? What is being
investigated is how log event data and alerts can be used in
AlOps implementations to proactively predict and control the
systems’ functioning. Gaikwad continues his investigation on
discovering the meaningful relationship between log events
and system S.O.P.s, focusing on AIOps enabling an L.T.
operation through predictive analytics and automatic
management of incidents. Research by Yangguang Li et al.,
[10] aims to predict system failure on a new AIOps platform
using machine learning and log analysis.

Utilizing association mining methods, clustering, and
classification, potential outages or challenges within the
computer systems of these large-scale cloud computing setups
can be anticipated. The test was carried out with five ML
algorithms, and it was determined that the random forest
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algorithm and the oversampling technique exhibited the best
in terms of computational cost and predictive accuracy. Their
job at Alibaba’s SystemX illuminates practical AIOps
applications, from predicting node failures to informing
follow-up best practices for practitioners regarding successful
AlOps implementation in organizations. Sameer S Paradkar
[11] reviews different methods of identifying the significant
causes of IT operations’ problems. The work reviews the
methods, including data representation based on status lights,
application topologies, and time-series analysis for anomaly
detection.

He argues that the use of high-quality classification
systems in problem detection and alerting can be enriched by
data lakes that aggregate diverse data sources to provide better
business outcomes using Al and ML.Weerasinghe and Perera
[12] systematically reviewed microservices, underlining their
importance in enabling modern IT frameworks such as AIOps.
Microservices’ modular and scalable architecture supports
efficient data flow and processing, which is fundamental to
AlOps for real-time monitoring, analysis, and decision-
making. The taxonomical classification presented in the paper
sheds some light on how microservice architecture allows for
the integration of Al and operational workflows necessary to
enable improved automation and agility in IT operations.

2.4. DataOps

Julian Ereth, [13] define DataOps in an academic way as
a set of principles cutting across cultural, organizational, and
technological dimensions. As it has been said, the study states
that DataOps is not characterized by tools but by practices and
frameworks that improve the management of data processes.
The paper calls for future research in rigorous case studies
comparing traditional approaches to data management with
DataOps methodologies to find out new insights and refine the
discipline. Kiran Mainali et al., [ 14] contributed a comparative
study on data analysis tools available in the market with
respect to their features against various stages of the data
lifecycle. The paper presents a starting point for future
research about the efficiency of using the DataOps
methodology by surveying tools and checking their
interoperability for various data analysis tasks. This study by
Mainali sets the stage for further experimentation and
assessment of DataOps tools in diverse use cases.

Yuri Demchenko [15] explains how to design a master’s
level course for Computer Science or Software Engineering
students, aiming to develop a course that integrates DataOps
into DevOps and software engineering education. Based on
his previous experience with curriculum development for
Cloud Computing and Big Data, Demchenko focuses on
knowledge and skill acquisition for DataOps in data science
projects, including practical project-based learning models
and certification programs. Fahad Ahmed et al, [16]
contributes to the challenges and opportunities of
implementing DevOps in organizations. This paper calls for
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the integration of data analytics in the development process. A
prioritization matrix is outlined, which will balance data
collection and transformation with DevOps optimization
using cultural and management parameters. The work of
Bottacci clearly outlines an organizational framework that is
bent towards optimizing DevOps with practical data analytic
strategies.

A. Tamburri [17] presents a DataOps intelligence
analytics platform as a more sustainable labour market. The
paper describes a case of a Dutch prototype developed to mine
skills from job vacancies and résumés and further outlines
plans for refining the said platform—this includes matching
the skills against existing ontologies to capture the
dynamically evolving labour market better.Seremet, Z. &
Rakic, K [18] define two of the most important domains
subject to optimization in cloud-native application
development: S.R.E. and platform engineering. A model of
how standardization can make engineering efficiency
achievable within a single large organization is given in the
paper. Future work will develop a similar model for organizing
S.R.E. teams for better infrastructure reliability and support
for agile development processes.

2.5. GitOps

Artem Lajko [19] opposes traditional CI/CD pipelines
against automation in deployment processes with Flux. The
paper states that conventional CI/CD pipelines usually
separate system configurations and credentials from the real
deployment process. On the other side, GitOps via Flux is
baking them into the repository and offers a rich range of
functionality. This further smoothes out migrations and config
management at the cost of careful setup and skilled teams to
avoid pitfalls. “Soup” is a GitOps tool created by Pablo
Gomez-Caldito Gomez [20], strictly following the Unix
philosophy: simplicity and effectiveness. This tool is oriented
towards Kubernetes-based clusters and tries to offer a no-frills
solution for adopting GitOps methodologies. The result was
entirely satisfactory regarding the project objectives of
Gomez-Caldito: it turned out to be a very good, open-source
tool for development teams to implement GitOps techniques.

Matti Korhonen [21] describes the integration of GitOps
with IaC tools like Terraform and Ansible. He finds
advantages with GitOps for configuration consistency and
auditability. Because the challenges faced in the project and
the monitoring had not been fully implemented, it brought to
this study valuable experience on the practices of GitOps, but
at the same time, indicated a field that would require further
investigation. Angel Saldafia Lopez [22] discusses how
DevOps and GitOps have changed technology teams in
smoothing development processes and raising the speed of
deployment of features. In the paper, he refers to the
challenges of evolving technologies and tool choices by
exemplifying the benefits of adopting DevOps and GitOps
methodologies through personal experiences and learning
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outcomes from project execution. Miislim Sahin [23]
describes vendor lock-in within private serverless platforms
and provides the creation of a GitOps pipeline using
Kubernetes and Docker. It reports on developing a functional
prototype for a weather forecasting application to demonstrate
how the GitOps approach can retain consistency and avoid
vendors.

2.6. MLOps

Rakshith Subramanya [24] investigates applying MLOps
principles to set up a machine learning system in time series
electricity market forecasting. The paper provides a tailored
design for managing ML application development,
deployment, and monitoring. Besides that, it also reflects the
necessity of a universal solution to MLOps and proposes
future research directions, including enhancing REST API
authentication to share predictions. Sasu Makinen et al., [25]
points out the growing importance of MLOps in integrating
ML models into a production environment. According to him,
challenging issues such as complex data management,
building models, and developing infrastructure are
encountered during this process.

It also emphasizes the need for version management in
principle and infrastructure development, thus claiming that
shifting from data science to MLOps might improve processes
and outcomes. Dhaya Sindhu Battina [26] talks about the
future of L.T. in the presence of intelligent systems and Al,
considering Agile and DevOps practices to maintain
continuous updating for value delivery to the end-user. There
have been excerpts taken from this study on the benefits of
automating software testing and deployment processes, as
well as some future developments in fusing Al into DevOps
for more effectiveness and efficiency. loannis Karamitsos [27]
discusses the automation of the deployment of ML models by
adapting DevOps principles.

The thesis will handle issues of high costs and time
consumption using conventional methods of ML deployment.
It suggests a new, automated approach for improving
integration and quality while considering cultural and skill-
related obstacles. In [28], Beatriz Mayumi indicates the
problems of putting ML processes into traditional
development and deployment cycles.

The work explains how DevOps practices can be applied
to smooth ML practices and enhance software engineering
concepts, in which obstacles must be identified and solutions
provided to integrate ML more effectively. Dhaya Sindhu
Battina [29] presents a framework to enhance a CI/CD
pipeline and DevOps processes in general through machine
learning. The paper discusses how to improve operational
efficiency while reducing security concerns—integrating
DevOps practices with machine learning-. Thereby, it
provides strategies for more effective and safe software
development.
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2.7. Comparison of Methodologies

Table 1. Comparison of methodologies

Methodology Description Key Features
DevOps Collaboration between developers and operations to ensure faster, | - Continuous integration and delivery-
smoother, and higher-quality software development and release. Automation tools- Collaborative
practices
AlOps It uses Al and machine learning to automate routine I.T. tasks and | - Al and ML integration- Automated
monitor and manage systems by analyzing data to spot and fix monitoring and management
problems preemptively. Proactive issue resolution
DataOps Manages and delivers data efficiently using automation tools and - Agile and DevOps principles-
continuous updates, ensuring smooth data flow from source to Automation tools- Continuous
destination. updates and efficient data flow
GitOps Utilizes Git version control for managing code and tech - Version control with Git-
infrastructure, emphasizing transparency, up-to-date deployments, Infrastructure management-
and ease of application deployment through automation. Automation for deployment
MLOps Applies DevOps principles to machine learning, streamlining the - DevOps principles for ML-
building and deploying of ML models, ensuring quicker and more | Streamlined ML model deployment-
efficient transitions from development to real-world application. Integration with real-world data

Release

2.7.1. DevOps

DevOps Lifecycle

Operate

Fig. 1 DevOps lifecycle
2.7.2. AIOps

Monitor

Develop

Taps into the power of teamwork between the DEV and
P.O.S. folks to speed up how software gets made and
delivered. It is all about making things automatic and keeping
a steady flow of integration and delivery so everyone works
better together. This way, software hits the market faster, and
the teams are more in sync. The DevOps lifecycle is an infinite
loop where each stage feeds into the next, creating a
continuous cycle of improvement and iteration.
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It is all about using the smarts of Al and machine learning
to boost IT operations significantly. By diving into heaps of
data, it can quickly find and sort out issues, making everything
run smoother and more efficiently. It islike having a super-
smart assistant that helps keep I.T. operations in shape. The
AlOps lifecycle is an infinite loop where each stage feeds into
the next, creating a continuous cycle of improvement and
automation in IT operations.
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2.7.3. DataOps

This is where Agile, DevOps, and Lean come together for
a data party. It is all about ensuring data teams and the rest of
the business are chatting and collaborating like best friends.
The aim? To speed up and smooth out data delivery, make sure
it is both quick and reliable. The DataOps lifecycle is an
infinite loop where each stage feeds into the next, creating a
continuous data management and optimization cycle.

2.7.4. GitOps

Revolves around using Git as the go-to spot for
everything related to setting up and deploying infrastructure
and applications. It is like putting all eggs in one basket, but
in a good way, because it centralizes everything, making
management and deployment a breeze. This method is a game-
changer for organizations looking to make their deployment
processes as smooth and automated as possible. The GitOps
lifecycle is an infinite loop where each stage feeds into the

AlOps Lifecycle

next, creating a continuous application development and
deployment cycle through Git operations.

2.7.5. MLOps

It is like giving the DevOps playbook to those working on
machine learning models. It is about ensuring data scientists,
developers, and the operations team are all on the same page,
talking and working together seamlessly.

This approach is about speeding up how quickly and
smoothly machine learning models can go from a fabulous
idea to being fully up and running, making the whole process
more reliable and less stressful for everyone involved.

The MLOps lifecycle is an infinite loop where each stage
feeds into the next, creating a continuous cycle of managing
machine learning models from development to deployment
and beyond.

Automated Remediation

Incident Management

Anomaly Detection

Event Correlation

Reporting and Feedback

Data Collection

Data Aggregation

Data Analysis

Fig. 2 AIOps lifecycle
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DataOps Lifecycle

Data Monitoring

Data Deployment Data Optimization

Data Quality Management Data Planning

Data Integration Data Acquisition

Data Preparation

Fig. 3 DataOps lifecycle

GitOps Lifecycle

Feedback

Monitor Improve

Release Code Commit

Deployment

Test

Fig. 4 GitOps lifecycle
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MLOps Lifecycle

Model Monitoring

Model Deployment Model Management

Model Training

Model Building

Data Collection

Data Preparation

Fig. 5 MLOps lifecycle

2.8. DevOps vs. AIOps
Table 2. DevOps vs. AIOps

Aspect DevOps AlOps
Goal Streamline soﬂware development Streamline soﬁware development and
and operations processes. operations processes.
. Collaboration between Artificial intelligence and machine
Key Techniques - .
development and operations teams learning.
Focus Collaboration Automation and use of Al.
Operations Through teamwork and Through Al-driven automation and
Improvement streamlined processes improved incident management.

2.9. DevOps vs. DataOps
Table 3. DevOps vs. DataOps

Aspect DevOps DataOps
Goal Enhance collaboration and communication Enhance collaboration and communication among
among teams. teams.

Collaboration between development and

Key Techniques operations teams

Agile and Lean methodologies for data operations.

Streamlining the creation and deployment of

Focus software Improving the management and delivery of data.
Methodology Not typically focused on specific Emphasizes Agile and Lean methodologies
Emphasis methodologies specifically for data ops.

2.10. DevOps vs. GitOps
Table 4. DevOps vs. GitOps

Aspect DevOps GitOps
Goal Enhance automation and teamwgrk between Enhance automation and teamW(_Jrk between
development and operations development and operations
Key Uses Git for managing infrastructure and

Adapts to various tools and processes

Techniques deployment details
Focus Improving the entire igg\évare development life Using Git for deployment-related tasks
Approach Broad approach for smoother project flow Narrow focus on Git version control for

deployments
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2.11. DevOps vs. MLOps

Table 5. DevOps vs. MLOps

Aspect DevOps

MLOps

Enhance collaboration and efficiency in
Goal )
software development and delivery

Enhance collaboration and efficiency in machine
learning model development and delivery

Key Adants to various tools and processes Focuses on automation, version control, and continuous
Technigues P P updates for ML models
Focus Versatile, appllcabr:fo'ﬁzglsl types of software Specifically for machine learning projects
Approach Broad and adaptable Specialized in ML, with an emphasis on automation and

continuous improvement

Hence, this wonderful conflux of practices—DevOps
with DataOps, AIOps, MLOps, and GitOps—shares some
common critical aspects: collaboration, automation, and the
velocity of the delivery train. They each have their peculiarity.
DevOps is about making software development easier and
quicker. DataOps hopes to make working with data smoother.
AlOps uses smart Al technology to keep I.T. operations sharp.
MLOps applies those DevOps principles to machine learning,
making getting models out the door less difficult. And GitOps?
That is all about making Git the go-to place for running
deployments and infrastructure. In fact, they share some
central vibes, but every approach has its own playbook for
different parts of tech and development.

3. Discussion

This naturally leads to a variety of challenges and
opportunities in integrating DevOps, AIOps, DataOps, GitOps,
and MLOps into the I.T. and Machine Learning Engineering
landscape in Germany, as Wiedemann [30] outlines the
required skills for DevOps/XOPS teams in medium and large
LT. enterprises in Germany, underlining the ever-growing
demand for the integration of DevOps in such companies. This
paper focuses on key skills related to automation, continuous
integration/continuous deployment, infrastructure as code, and
the collaborative nature of work. The study notably suggests
developing a culture that fosters collaboration and continuous
improvement to secure DevOps project success in German IT
organizations. According to Uludag [30], a high rate of agile
methodology usage is identified across MLEs in Germany.

It also argues that organizational culture, leadership
support, and collaboration across different functions are the top
three most important organizational factors in realizing agile
transformation success. German IT MLEs could learn how
large-scale Scrum could be implemented in a manufacturing
environment and, therefore, receive practical ideas about
adopting and integrating DevOps/XOps practices in their
companies. Conversely, Wiedemann and his co-authors [32]
have tried to discover the main factors—Iike automation and
teamwork—necessary to integrate DevOps practices
successfully. It exposes the crucial role an organization’s
culture and support from leadership play in diffusing the
adoption of DevOps among medium and large I.T. enterprises
in Germany.
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By analyzing these trends and barriers, German IT
companies will be well placed to transparently develop tailored
strategies for adopting and implementing the DevOps/XOps
approach. Wiedemann’s study [33] also investigates how
medium and large I.T. German enterprises adopt DevOps by
merging development and operations teams. It is essential to
bring about a control approach, as specified in the survey, by
setting up obvious governance structures and clear definitions
of performance metrics to avoid misalignment or reduce the
occurrence of misalignment. According to the study, through a
focus on transparency, accountability, and continual
improvement, any-sized organization can use DevOps/XOPS
to face common challenges and improve efficiency and agility
in their software delivery processes.

3.1. Case Studies of Successful Adoption

In his master’s thesis, Hamunen [34] examines different
challenges faced by organizations when implementing a
DevOps model aimed at integrating software development
(Dev) operations with LT. operations (Ops) to increase
collaboration, speed, and quality of software deployment. For
this reason, the thesis does not provide examples of
successfully realized DevOps practices in Germany; it still
highlights companies’ challenges in adopting DevOps.These
challenges include cultural friction, departmentalism that is
entrenched at the highest levels, the intrinsic complexities of
the integration tools, the lack of the required skills, and
managing change successfully overall. Tackling these would
then prepare the ground for a much easier transition with a
good chance of ultimate success that transforms DevOps
towards faster deployments, increased product quality, and
more cooperation among Dev and Ops teams.

3.2. Barriers and Challenges Faced in Adoption

Cheng Wang [35] reported an in-depth study about the
challenges an organization may face in integrating
DevOps/XOPS practices with Agile methodology in his 2018
paper. He elaborated on many complex issues that emerged
while integrating the two from that in-depth study. The authors
identify some significant challenges that typically act against
a seamless transition to adopting DevOps in Agile
environments. Obstacles include culture, for example,
resistance to new ways of working, the misalignment of goals
and workflows between development and operations groups,
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and technical challenges—most appropriately, using the right
tool and automation possibilities. They also underline the
challenges related to progress and performance tracking and
place an increased need for skill development and training on
the part of the teammates.

The study does more than identify problems; it also
provides solutions. Actionable strategies in this regard could
be the following: developing a culture of openness and
collaboration, properly equipping teams with appropriate tools
and automation technologies, defining relevant metrics and
success benchmarks, and supporting team member upskilling
through the provision of required training and resources. The
insights from Wang and Liu provide a roadmap for any
organization looking to integrate DevOps with Agile practices
in the most effective way. Suppose these challenges are
recognized and dealt with upfront. In that case, companies will
have a greater opportunity to gain enhanced teamwork,
increased efficiency, and higher quality outputs from software
development and operational workflows.

3.3. Strategies
Implementation

Anna Wiedemann and colleagues [36], in their 2019
paper, go through the details of how to properly weave the
planning phase into the fabric of DevOps teams to ignite a
never-ending innovation cycle. The paper calls for deep
collaboration in teams to focus the vision of all individuals on
common goals and priorities. It also emphasizes feedback
loops’ role in the planning stage—essential, it argues, in
moving into an era of relentless refactoring and improvement.
In addition, it would substantially ease the burden of planning
operations through automation tools and technology, reducing
manual drudgery and increasing overall productivity. Agile
methodologies are pitched to DevOps teams as a strategy and
lifeline that can give them the agility and flexibility to respond
to a project’s evolving demands quickly.

and Best Practices for Successful

It finally turns to the transformative power of culture
within a DevOps team, creating an environment where
innovation, risk, and continuous learning are embraced and
celebrated. The paper posits that if an organization emulates
such strategies and best practices, it will supercharge planning

processes in DevOps teams, leading to heightened
collaboration, efficiency, and, above all else, relentless
innovation in software development and operational
workflows.

3.4. Impact on IT MLE Performance and Competitiveness
The paper by Rossmann [37] discusses the changing
power of agility in L.T. governance frameworks but with
special consideration of its effects on performance and
competitive advantage in medium- and large-sized I.T.
enterprises. This research elaborates on why agility in L.T.
resource management is more than beneficial but a necessity
in keeping ahead with the rapidly transforming world of
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technology. The authors argue that agile practices in L.T.
governance allow firms to adapt to changed markets, respond
to customer requests more efficiently, and capitalize on new
opportunities.

The core of their findings is that governance agility in . T.
makes decision-making easy, fosters efficiencies in
operations, and allows for an innovative culture. In this line,
the ability of a firm to have greater leverage and be in a good
position for complexities, customer experiences, and gaining
an edge in the intense marketplace of the digital age is to
operate L.T. strategies congruent with general business goals
and implement more flexible governance patterns. More
generally, Vejseli et al. point out the critical importance of
agility in IT governance as a driver to better performance and
sustained competitiveness with a roadmap for firms aspiring
to prosper in today’s business landscape when facing change.

3.5. Comparison of Adoption in Different Industries or
Sectors

In the context of these tools, the [.T. and machine learning
engineering spheres in Germany adopt DevOps, AIOps,
DataOps, GitOps, and MLOps. This offers some interesting
perspectives on fine grains and specialized approaches that
need to be taken for effective adoption. In their paper of 2022,
Rzig et al. [38] discuss an emerging trend in integrating
Machine Learning with DevOps practices across different
industries. They elaborate on how different sectors are
adopting ML DevOps, discussing the progress, challenges,
and significant benefits of such implementations. In addition,
the authors share the analysis of how firms have adopted ML
DevOps, going into deep detail on strategies firms have had to
develop to overcome the issues.

Their research underlines the diversity in application and
levels of success that the integration of ML into DevOps
workflows has had so far, reflecting different degrees of
maturity of adoption across industries. Besides, the paper
describes the key benefits of ML DevOps: operating
efficiency, teamwork, and innovation at pace. It draws
comparisons and points out the unique issues and benefits of
the two distinct industry contexts. This study provides a broad
overview for organizations looking forward to integrating ML
into their DevOps practices. It provides a viewing glass of
comparison toward the organizations’ current attempts while
inspiring them with success from other fields and guiding
strategies for an effective ML and DevOps adoption tailor-
made for specific needs in the diversified marketplace.

4. Future Work and Conclusion

This section shows how the MLEs in the German
Information Technology (IT) marketplace implement modern
methodologies, including DevOps, AlOps, DataOps, GitOps,
and MLOps. We began with an introduction of each
methodology, underpinning significance with all the benefits
they accord the current I.T. scene. We focused on the major
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critical factors that significantly affected the adoption,
including organizational culture, management support,
employee skill sets and training, resources, traditional system
complexities, assessment of risks and mitigation, and the need
for better collaboration. This also included investigating the
challenges and opportunities in organizations while adopting.
Among others are issues about resistance to change and
cultural challenges; difficulties fitting with the current systems
and processes; concerns about security, compliance,
scalability, and flexibility; and the possibility of innovation
and competitive advantage. Adopting DevOps, AlOps,
DataOps, GitOps, and MLOps would afford transformative
opportunities for solving inefficiencies and complexities in
operations that have beset IT Medium-to-Large Enterprises in
Germany.

All these different methodologies put together enhance
automation, collaboration, and agility for faster software
development and deployment, better handling of data, and
more reliable processes. While this may underline
considerable barriers in cultural resistance, skill gaps, and
challenges of integrating the legacy with modern tools,
overcoming these deterring factors requires strategic efforts
toward a collaborative organizational culture, strong
leadership support, and continuous skill development within
teams. This research, therefore, underscores how such
methodologies must be integrated with greater business
objectives to ensure driven innovation and competitiveness.
The successful implementation will guarantee enhanced
operation efficiency and product quality and enhance an
organization’s ability to meet emerging market demands.

Case studies that will be examined here in this work will
show how companies can exploit these methodologies to
achieve sustainable improvements with associated cost
reductions and time-to-market acceleration. Moving forward,
IT MLEs need to focus on integration strategies holistically,
considering the industry-specific needs and all possible risks.
Future research should refine these methodologies for varied
sectors and advanced tools for easier and seamless adoptions.
After all, adopting these newer frameworks presents a
formidable route for organizations to succeed in a fiercely
competitive, rapidly changing technological environment.In
terms of the keys to success, we would identify the importance
of strong leadership, as well as management support for the
project at hand; the need for collaborative and cross-functional
teams; working in an agile and iterative way; ongoing learning
and improvements; automation and tooling, driving most of
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We also examined how such methodologies influence the
performance and competitiveness of IT MLEs by elaborating
on the ability to improve efficiency, productivity, customer
satisfaction and overall performance of the business. We
further elaborated on the case studies in cross industries with
respect to the strategies and best practices that have led to
successful adoptions. In other words, this journey to unleash
the potential of DevOps, AlOps, DataOps, GitOps, and
MLOps in IT MLEs in Germany shows much promise for any
organization seeking to fine-tune their software development
and operational frameworks. However, it is important to
consider the challenges and barriers that could be faced in the
process. By reflecting on the identified success factors
combined with strategy crafting toward industry specifics, the
real potential might be realized from these methodologies to
gain a competitive edge in the rapidly changing I.T. landscape.
This chapter aimed to build a comprehensive understanding
among readers of the critical aspects, the challenges, and the
success factors associated with adopting the methodologies in
the IT MLEs in Germany and, in the process, providing
insightful knowledge to other organizations on this
transformational journey.

Acknowledgment

This research would not have been possible without the
support and guidance of many individuals and organizations.
I am deeply grateful to my advisor, Dr. Mazidah Binti Mat
Rejab, at the Faculty of Computer Science and Information
Technology, Universiti Tun Hussein Onn Malaysia, for her
invaluable insights, encouragement, and continuous support
throughout this study. Her expertise and dedication were
instrumental in shaping the direction of this paper. I am
grateful to the faculty and staff at Universiti Tun Hussein Onn
Malaysia, especially PROF. Ts. Dr. HAIRULNIZAM BIN
MAHDIN, thank you for providing the resources and a
conducive environment for my research. Special thanks to my
colleagues and peers who offered their perspectives and
constructive feedback, which greatly enhanced the quality of
this work. Communication of this research is made possible
through monetary assistance from Universiti Tun Hussein Onn
Malaysia and the UTHM Publisher’s Office via Publication
Fund E15216. Lastly, I am deeply thankful for the support and
encouragement from my family and friends. Their unwavering
belief in my abilities has been a constant source of motivation.
Thank you all for your contributions to this research.

[1] Jodo Faustino et al., “DevOps Benefits: A Systematic Literature Review,” Journal of Software: Practice and Experience, vol. 52, no. 9,

pp- 1905-1926, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[2] Fernando Almeida, Jorge Simdes, and Sérgio Lopes, “Exploring the Benefits of Combining DevOps and Agile,” Future Internet, vol. 14,

no. 2, pp. 1-14, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[3] Ravi Teja Yarlagadda, “DevOps and Its practices,” International Journal of Creative Research Thoughts (IJCRT), vol. 9, no. 3, pp. 111-

119, 2021. [Google Scholar] [Publisher Link]


https://doi.org/10.1002/spe.3096
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DevOps+benefits%3A+A+systematic+literature+review&btnG=
https://onlinelibrary.wiley.com/doi/10.1002/spe.3096
https://doi.org/10.3390/fi14020063
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Exploring+the+benefits+of+combining+DevOps+and+agile&btnG=
https://www.mdpi.com/1999-5903/14/2/63
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DevOps+and+its+practices&btnG=
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3798877

Thab J. S. Mansour et al. / IJETT, 72(12), 64-76, 2024

[4] Gene Kim et al., The DevOps Handbook: How to Create World-Class Agility, Reliability, and Security in Technology Organizations, IT
Revolution Press, 2016. [Google Scholar] [Publisher Link]

[5] Mali Senapathi, Jim Buchan, and Hady Osman, “Devops Capabilities, Practices, and Challenges: Insights from A Case Study,” EASE ‘18:
Proceedings of the 22nd International Conference on Evaluation and Assessment in Software Engineering, Christchurch New Zealand,
2018. [CrossRef] [Google Scholar] [Publisher Link]

[6] Saliya Sajith Samarawickrama, and Indika Perera, “Continuous Scrum: A Framework to Enhance Scrum with Devops,” Seventeenth
International Conference on Advances in ICT for Emerging Regions (ICTer), Colombo, Sri Lanka, pp. 1-7, 2017. [CrossRef] [Google
Scholar] [Publisher Link]

[7]1 Abhijit Sen, “DevOps, DevSecOps, AIOps - Paradigms to IT Operations,” Evolving Technologies for Computing, Communication and
Smart World, Proceedings of ETCCS, Springer, Singapore, pp. 211-221, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[8] Yingnong Dang, Qingwei Lin, and Peng Huang, “AlOps: Real-World Challenges and Research Innovations,” [EEE/ACM 41st
International Conference on Software Engineering: Companion Proceedings (ICSE-Companion), Montreal, QC, Canada, pp. 4-5, 2019.
[CrossRef] [Google Scholar] [Publisher Link]

[91 Rahul Gaikwad et al.., “A Framework Design for Algorithmic I.T. Operations (AIOps),” Design Engineering, no. 5, pp. 2037-2044,2021.
[Google Scholar]

[10] Yangguang Li et al., “Predicting Node Failures in an Ultra-Large-Scale Cloud Computing Platform: An AlOps Solution,” ACM
Transactions on Software Engineering and Methodology (TOSEM), vol. 29, no. 2, pp. 1-24, 2020. [CrossRef] [Google Scholar] [Publisher
Link]

[11] Sameer S. Paradkar, APM to AIOps - Core Transformation,” Global Journal of Enterprise Information System, vol. 12, no. 4, pp. 87-93,
2021. [Google Scholar] [Publisher Link]

[12] Sidath Weerasinghe, and Indika Perera, “Taxonomical Classification and Systematic Review on Microservices,” International Journal of
Engineering Trends and Technology, vol. 70, no. 3, pp. 222-233,2022. [CrossRef] [Google Scholar] [Publisher Link]

[13] Julian Ereth, “DataOps - Towards a Definition,” “Proceedings of the Conference “Lernen, Wissen, Daten, Analysen” Mannheim, Germany,
pp- 104-112, 2018. [Google Scholar] [Publisher Link]

[14] Kiran Mainali et al., “Discovering DataOps: A Comprehensive Review of Definitions, Use Cases, and Tools,” DATA ANALYTICS 2021,
The Tenth International Conference on Data Analytics, Barcelona, Spain, pp. 61-69, 2021. [Google Scholar] [Publisher Link]

[15] Yuri Demchenko, “From DevOps to DataOps: Cloud based Software Development and Deployment,” Proceeding, The International
Conference on High Performance Computing and Simulation (HPCS), 2020, [Google Scholar] [Publisher Link]

[16] Fahad Ahmed et al., “Devops Practices for Software Development and Consulting Firms, A case for EfiCode Research,” Lut School Of
Engineering Science, 2021 [CrossRef] [Google Scholar]

[17] Damian A. Tamburri, Willem-Jan Van Den Heuvel, and Martin Garriga, “DataOps for Societal Intelligence: A Data Pipeline for Labor
Market Skills Extraction and Matching,” IEEE 21st International Conference on Information Reuse and Integration for Data Science
(IRI), Las Vegas, NV, USA, pp. 391-394, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[18] Z. Seremet, and K. Rakic, Platform Engineering and Site Reliability Engineering: The Path to Devops Success, Daaam International
Scientific Book, pp. 155-162, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[19] Artem Lajko, “Vergleich von CI/CD und GitOps im DevOps-Kontext,” Doctoral Dissertation, University Library of the Cologne University
of Technology, 2022. [Google Scholar] [Publisher Link]

[20] Pablo Gomez-Caldito Gomez, “Gitops Continuous Deployment and Management Tool for Kubernetes-Based Distributed Systems,”
University Degree in Computer Science and Engineering Academic Year 2020-2021, Bachelor Thesis, 2021. [Google Scholar] [Publisher
Link]

[21] Matti Korhonen, “Gitops Tool Argo CD in Service Management Case: Conduit,” Jyviskyld University of Applied Sciences, Bachelor’s
thesis, 2021. [Google Scholar] [Publisher Link]

[22] Angel Saldana Lopez, “GitOps: The Evolution of DevOps Culture,” Oberta University of Catalonia, bachelor Thesis, 2021. [Google
Scholar] [Publisher Link]

[23] Miisliim Sahin, “Gitops Based Continuous Delivery for Serverless Applications,” Institute for Architecture of Application Systems,
Master’s Thesis, 2019. [Google Scholar] [Publisher Link]

[24] Rakshith Subramanya, Seppo Sierla, and Valeriy Vyatkin, “From DevOps to MLOps: Overview and Application to Electricity Market
Forecasting,” Applied Sciences, vol. 12, no. 19, pp. 1-31, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[25] Sasu Mikinen et al., “Who Needs MLOps: What Data Scientists Seek to Accomplish and How Can MLOps Help? IEEE/ACM 1st
Workshop on Al Engineering - Software Engineering for AI (WAIN), Madrid, Spain, pp. 109-112, 2021. [CrossRef] [Google Scholar]
[Publisher Link]

[26] Dhaya Sindhu Battina, “An Intelligent Devops Platform Research and Design Based on Machine Learning,” International Journal of
Innovations in Engineering Research and Technology, vol, 6, no. 3, pp. 68-75, 2019. [Google Scholar] [Publisher Link]

75


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+DevOps+Handbook%3A+How+to+Create+World-Class+Agility&btnG=
https://www.google.co.in/books/edition/_/XrQcrgEACAAJ?hl=en&sa=X&ved=2ahUKEwidzYeOtaGKAxXcm2MGHR-SOjgQ7_IDegQICxAD
https://doi.org/10.1145/3210459.3210465
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DevOps+capabilities%2C+practices%2C+and+challenges%3A+Insights+from+a+case+study&btnG=
https://dl.acm.org/doi/10.1145/3210459.3210465
https://doi.org/10.1109/ICTER.2017.8257808
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Continuous+Scrum%3A+A+Framework+to+Enhance+Scrum+with+Devops&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Continuous+Scrum%3A+A+Framework+to+Enhance+Scrum+with+Devops&btnG=
https://ieeexplore.ieee.org/document/8257808
https://doi.org/10.1007/978-981-15-7804-5_16
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DevOps%2C+DevSecOps%2C+AIOps+-+Paradigms+to+I.T.+Operations&btnG=
https://link.springer.com/chapter/10.1007/978-981-15-7804-5_16
https://doi.org/10.1109/ICSE-Companion.2019.00023
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+AIOps%3A+Real-World+Challenges+and+Research+Innovations&btnG=
https://ieeexplore.ieee.org/document/8802836
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Framework+Design+for+Algorithmic+I.T.+Operations+%28AIOps%29&btnG=
https://doi.org/10.1145/3385187
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Predicting+Node+Failures+in+an+Ultra-Large-Scale+Cloud+Computing+Platform%3A+An+AIOps+Solution&btnG=
https://dl.acm.org/doi/10.1145/3385187
https://dl.acm.org/doi/10.1145/3385187
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=APM+to+AIOps+-+Core+Transformation&btnG=
https://www.gjeis.com/index.php/GJEIS/article/view/604
https://doi.org/10.14445/22315381/IJETT-V70I3P225
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Taxonomical+Classification+and+Systematic+Review+on+Microservices&btnG=
https://ijettjournal.org/archive/ijett-v70i3p225
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DataOps+-+Towards+a+Definition&btnG=
https://ceur-ws.org/Vol-2191/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Discovering+DataOps%3A+A+Comprehensive+Review+of+Definitions%2C+Use+Cases%2C+and+Tools++&btnG=
https://www.thinkmind.org/index.php?view=article&articleid=data_analytics_2021_3_50_60037
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=From+DevOps+to+DataOps%3A+Cloud-based+Software+Development+and+Deployment&btnG=
http://www.uazone.org/demch/papers.html
https://doi.org/10.13140/R.G.2.2.19777.89440
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DEVOPS+PRACTICES+FOR+SOFTWARE+DEVELOPMENT+AND+CONSULTING+FIRMS&btnG=
https://doi.org/10.1109/IRI49571.2020.00063
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=DataOps+for+Societal+Intelligence%3A+A+Data+Pipeline+for+Labor+Market+Skills+Extraction+and+Matching&btnG=
https://ieeexplore.ieee.org/document/9191408
https://doi.org/10.2507/daaam.scibook.2022.13
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=PLATFORM+ENGINEERING+AND+SITE+RELIABILITY+ENGINEERING%3A+THE+PATH+TO+DevOps+SUCCESS&btnG=
https://daaam.info/sc-book-2022
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vergleich+von+CI%2FCD+und+GitOps+im+DevOps-Kontext&btnG=
https://epb.bibl.th-koeln.de/frontdoor/index/index/start/0/rows/10/sortfield/score/sortorder/desc/searchtype/simple/query/Verbundstudiengang+Wirtschaftsinformatik/facetNumber_year/all/yearfq/2022/docId/2059
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GitOps+continuous+deployment+and+management+tool+for+Kubernetes-based+distributed+systems&btnG=
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/caldito.me/docs/gitops-tool-bachelors-thesis.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/caldito.me/docs/gitops-tool-bachelors-thesis.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GitOps+tool+Argo+CD+in+service+management+Case%3A+Conduit&btnG=
https://www.theseus.fi/handle/10024/505942
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=PLATFORM+ENGINEERING+AND+SITE+RELIABILITY+ENGINEERING%3A+THE+PATH+TO+DevOps+SUCCESS&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=PLATFORM+ENGINEERING+AND+SITE+RELIABILITY+ENGINEERING%3A+THE+PATH+TO+DevOps+SUCCESS&btnG=
https://openaccess.uoc.edu/handle/10609/132651?locale=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GitOps+basiertes+Continuous+Delivery+f%C3%BCr+Serverless+Anwendungen&btnG=
https://www2.informatik.uni-stuttgart.de/cgi-bin/NCSTRL/NCSTRL_view.pl?id=MSTR-2019-10&mod=0&engl=0&inst=IAAS
https://doi.org/10.3390/app12199851
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=From+DevOps+to+MLOps%3A+Overview+and+application+to+electricity+market+forecasting&btnG=
https://www.mdpi.com/2076-3417/12/19/9851
https://doi.org/10.1109/WAIN52551.2021.00024
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Who+Needs+MLOps%3A+What+Data+Scientists+Seek+to+Accomplish+and+How+Can+MLOps+Help%3F+&btnG=
https://ieeexplore.ieee.org/document/9474355
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+intelligent+DevOps+platform%3A+research+and+design+based+on+Machine+Learning+&btnG=
https://repo.ijiert.org/index.php/ijiert/article/view/2958

Thab J. S. Mansour et al. / IJETT, 72(12), 64-76, 2024

[27] Ioannis Karamitsos, Ioannis Karamitsos, and Charalampos Apostolopoulos, “Applying DevOps Practices of Continuous Automation for
Machine Learning,” Information, vol. 11, no. 7, pp. 1-15, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[28] Beatriz Mayumi Andrade Matsui, and Denise Hideko Goya, “Application of DevOps in the improvement of machine learning processes,”
1V Workshop of the Strategic Center for Virtual Universes, Entertainment and Mobility (IV Workshop @NUVEM), Federal University of
ABC, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[29] Dhaya Sindhu Battina, “Improving La Redoute's CI/CD Pipeline and DevOps Processes by Applying Machine Learning Techniques,”
Journal of Emerging Technologies and Innovative Research, vol. 8, no. 10, pp. 224-227,2021. [Google Scholar] [Publisher Link]

[30] Anna Wiedemann, and Manuel Wiesche, “Are You Ready for Devops? Required Skill Set for Devops Teams,” Twenty-Sixth European
Conference on Information Systems (ECIS), Portsmouth, UK, 2018. [Google Scholar] [Publisher Link]

[31] Omer Uludag et al., “Investigating the Adoption and Application of Large-Scale Scrum at A German Automobile Manufacturer,”
ACM/IEEE 14th International Conference on Global Software Engineering (ICGSE), Montreal, QC, Canada, 2019. [CrossRef] [Google
Scholar] [Publisher Link]

[32] Anna Wiedemann et al., “Integrating DevOps within IT Organizations-Key Pattern of a Case Study,” Project Management and Process
Models - The Influence of Digitalization on Project Management Methods and Development Processes, Bonn, 2018. [Google Scholar]
[Publisher Link]

[33] Anna Wiedemann et al., “Integrating Development and Operations Teams: A Control Approach for Devops,” Information and
Organization, vol. 33, no. 3, 2023. [CrossRef] [Google Scholar] [Publisher Link]

[34] Joonas Hamunen, “Challenges in Adopting a Devops Approach to Sofiware Development and Operations,” Aalto University Learning
Centre, Master’s theses, 2016. [Google Scholar] [Publisher Link]

[35] Cheng Wang, and Changling Liu, “Adopting DevOps in Agile: Challenges and Solutions,” Department of Software Engineering,
Independent thesis Advanced level, 2018. [Google Scholar] [Publisher Link]

[36] Anna Wiedemann et al., “Implementing the Planning Process Within Devops Teams to Achieve Continuous Innovation,” AIS Electronic
Library (AISeL) - Hawaii International Conference on System Sciences, Grand Wailea, Hawaii, 2019. [Google Scholar] [Publisher Link]

[37] Sulejman Vejseli, Alexander Rossmann, and Konstantin Garidis, “The Concept of Agility in I.T. Governance and Its Impact on Firm
Performance,” Thirtieth European Conference on Information Systems (ECIS), Timisoara, Romania, 2022. [Google Scholar] [Publisher
Link]

[38] Dhia Elhaq Rzig, Foyzul Hassan, and Marouane Kessentini, “An Empirical Study on ML Devops Adoption Trends, Efforts, and Benefits
Analysis,” Information and Sofiware Technology, vol. 152,2022. [CrossRef] [Google Scholar] [Publisher Link]

76


https://doi.org/10.3390/info11070363
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Applying+DevOps+Practices+of+Continuous+Automation+for+Machine+Learning&btnG=
https://www.mdpi.com/2078-2489/11/7/363
http://dx.doi.org/10.5281/zenodo.4318113
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Application+of+DevOps+in+the+improvement+of+machine+learning+processes+&btnG=
https://zenodo.org/records/4318113
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improving+La+Redoute%27s+CI%2FCD+Pipeline+and+DevOps+Processes+by+Applying+Machine+Learning+Techniques&btnG=
https://www.jetir.org/view?paper=JETIR2110532
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Are+you+ready+for+Devops%3F+Required+skill+set+for+Devops+teams&btnG=
https://core.ac.uk/outputs/301385466/?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1109/ICGSE.2019.00019
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Investigating+the+adoption+and+application+of+large-scale+scrum+at+a+German+automobile+manufacturer&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Investigating+the+adoption+and+application+of+large-scale+scrum+at+a+German+automobile+manufacturer&btnG=
https://ieeexplore.ieee.org/document/8807470
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Integrating+DevOps+within+IT+Organizations-Key+Pattern+of+a+Case+Study&btnG=
https://dl.gi.de/items/bd26c5da-1df3-4d52-a023-36138b7e0448
https://doi.org/10.1016/j.infoandorg.2023.100474
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Integrating+development+and+operations+teams%3A+A+control+approach+for+DevOps&btnG=
https://www.sciencedirect.com/science/article/pii/S1471772723000283?via%3Dihub
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Challenges+in+adopting+a+DevOps+approach+to+software+development+and+operations&btnG=
https://aaltodoc.aalto.fi/items/e027d51b-67f0-485a-b779-64d9e66d3db2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adopting+DevOps+in+Agile%3A+Challenges+and+Solutions&btnG=
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1228684&dswid=9060
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Implementing+the+planning+process+within+DevOps+teams+to+achieve+continuous+innovation&btnG=
https://aisel.aisnet.org/hicss-52/st/agile_development/9/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+concept+of+agility+in+I.T.+governance+and+its+impact+on+firm+performance&btnG=
https://aisel.aisnet.org/ecis2022_rp/98/
https://aisel.aisnet.org/ecis2022_rp/98/
https://doi.org/10.1016/j.infsof.2022.107037
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+empirical+study+on+ML+DevOps+adoption+trends%2C+efforts%2C+and+benefits+analysis&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0950584922001537?via%3Dihub

