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Abstract

The success of a software organization's DevOps environment is influenced by multiple
factors, including culture, automation, continuous practices, organizational structure, and
technology adoption. This systematic review synthesizes findings from 15 scholarly articles
published between 2015 and 2019, identifying key enablers and challenges in DevOps
implementation. The review highlights the importance of fostering a collaborative culture to
bridge the gap between development and operations teams, enabling smoother workflows and
higher software quality. Automation emerges as a cornerstone of DevOps, enhancing
efficiency, reducing human errors, and enabling rapid feedback loops. Continuous
integration, delivery, and deployment practices are essential for achieving faster release
cycles and improved software reliability. Additionally, organizational support, including
leadership commitment and alignment of DevOps objectives with business goals, is crucial
for successful implementation. The study also emphasizes the significance of appropriate
tooling, particularly cloud-based solutions and containerization technologies, in facilitating
DevOps processes. The findings provide insights for both researchers and practitioners
seeking to optimize DevOps practices and improve software delivery performance.

Keywords: DevOps, automation, continuous integration, continuous delivery, organizational
culture, cloud computing, software engineering

Introduction

In an era of rapid technological advancements and increasing demand for high-quality
software, organizations are adopting DevOps as a methodology to bridge the gap between
development and IT operations. DevOps promotes collaboration, automation, and continuous
improvement to streamline the software development lifecycle (SDLC), ensuring faster and
more reliable releases. Since its emergence, DevOps has gained significant traction across
industries, offering a competitive advantage by reducing deployment time, minimizing
failures, and improving software maintainability.

The core philosophy of DevOps revolves around integrating development and operations
teams, fostering a culture of collaboration, and leveraging automation to enhance efficiency.
However, despite its potential benefits, organizations face challenges in successfully
implementing DevOps due to organizational resistance, lack of appropriate tools, and
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inadequate process integration. Several studies between 2015 and 2019 have explored various
dimensions of DevOps, identifying key factors that contribute to its success.

This systematic review synthesizes insights from 15 research articles, categorizing success
factors into five main themes: collaborative culture, automation, continuous practices,
organizational aspects, and tooling & technology. A strong collaborative culture facilitates
seamless integration of DevOps principles, while automation reduces manual errors and
speeds up software delivery. Continuous integration and deployment practices enhance the
responsiveness of organizations to market demands. Furthermore, organizational support,
including leadership commitment and strategic alignment, is crucial for successful DevOps
implementation. Finally, the adoption of advanced tooling, particularly cloud-based solutions
and containerization technologies, plays a pivotal role in optimizing DevOps workflows.

This paper aims to provide a comprehensive understanding of the enablers and challenges
associated with DevOps implementation. By synthesizing existing research, it offers insights
for organizations looking to adopt or enhance DevOps practices, as well as for researchers
exploring future developments in DevOps methodologies. The subsequent sections delve into
each of the identified factors, supported by empirical findings from the reviewed literature.

The success of a software organization's DevOps environment hinges on multiple critical
factors that have been extensively studied between 2015 and 2019. This literature review
synthesizes findings from 15 scholarly articles published during this period, focusing on key
themes such as collaborative culture, automation, continuous practices, organizational
aspects, and tooling and technology.

Collaborative Culture

A foundational element in the success of DevOps is fostering a collaborative culture that
bridges the traditional divide between development and operations teams. Erich et al. (2017)
emphasize that effective communication and shared responsibilities are paramount, as they
lead to improved efficiency and product quality. This sentiment is echoed by Lwakatare et al.
(2016), who highlight that a culture promoting open communication and mutual trust is
essential for seamless integration of DevOps practices. The dismantling of silos, as discussed
by Wiedemann and Wiesche (2018), further facilitates a unified approach to software
development and operations, ensuring that all stakeholders are aligned towards common
objectives.

The importance of a collaborative culture is further underscored by the CAMS (Culture,
Automation, Measurement, and Sharing) framework, which identifies culture as a critical
component for successful DevOps implementation. Leite et al. (2019) argue that without a
culture that encourages collaboration and continuous learning, other technical and procedural
aspects of DevOps are less likely to succeed. This perspective is supported by Jabbari et al.
(2016), who found that organizations with a strong collaborative culture experienced fewer
integration issues and faster deployment times.
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Automation

Automation stands as a cornerstone in the DevOps paradigm, significantly contributing to the
efficiency and reliability of software delivery processes. The integration of automated tools
for continuous integration and continuous deployment (CI/CD) pipelines is highlighted by
Shahin et al. (2017) as a critical success factor. Their research indicates that automation
reduces manual errors, accelerates deployment cycles, and enhances overall system stability.
Similarly, Rahman et al. (2016) emphasize the role of automated testing in ensuring code
quality and facilitating rapid feedback loops, which are essential for continuous
improvement.

The strategic implementation of automation tools is further explored by Claps et al. (2015),
who suggest that selecting the right set of tools aligned with organizational needs is vital for
maximizing the benefits of automation. They propose that a tailored approach to tool
selection, rather than a one-size-fits-all strategy, leads to more effective automation and,
consequently, a more robust DevOps environment. This approach is corroborated by the
findings of Lwakatare et al. (2015), who observed that organizations customizing their
automation tools to fit specific workflows experienced smoother transitions and better
integration of DevOps practices.

Continuous Practices

Continuous practices, encompassing continuous integration, continuous delivery, and
continuous deployment, are integral to the DevOps methodology. Rodriguez et al. (2017)
assert that these practices enable organizations to deliver software updates more frequently
and reliably, thereby enhancing customer satisfaction and competitive advantage. Their study
indicates that the adoption of continuous practices leads to improved code quality and faster
time-to-market. This is supported by the work of Chen (2015), who found that continuous
delivery practices reduce deployment risks and facilitate prompt responses to market changes.

The successful implementation of continuous practices requires a shift in both mindset and
processes. Laukkanen et al. (2017) discuss the necessity of integrating continuous practices
into the development lifecycle, emphasizing that this integration fosters a culture of ongoing
improvement and agility. Their research highlights that organizations embracing continuous
practices are better positioned to adapt to evolving customer needs and technological
advancements. Furthermore, the study by Shahin et al. (2017) suggests that continuous
practices, when combined with automation, create a synergistic effect that amplifies the
benefits of DevOps, leading to more resilient and responsive software delivery processes.

Organizational Aspects

The structural and managerial facets of an organization significantly influence the success of
its DevOps initiatives. Leite et al. (2019) identify management support and a clear
organizational strategy as pivotal factors that drive DevOps success. Their research indicates
that leadership commitment to DevOps principles facilitates resource allocation and

Volume 04, Issue 11, Nov 2020 ISSN 2581 — 4575 Page 7



International Journal For Recent
Developments in Science & Technology

: : g B
2581-4575 g™ Crossref

prioritization, which are essential for sustained implementation. This view is reinforced by
Wiedemann and Wiesche (2018), who found that organizations with supportive management
structures experienced fewer obstacles in adopting DevOps practices.

The alignment of organizational goals with DevOps objectives is another critical aspect.
Erich et al. (2017) emphasize that a shared vision between management and technical teams
ensures cohesive efforts towards common goals, thereby enhancing the effectiveness of
DevOps practices. Their study suggests that when organizational policies and DevOps
strategies are in harmony, it leads to improved performance metrics and employee
satisfaction. Additionally, the research by Lwakatare et al. (2016) highlights the importance
of organizational flexibility, noting that adaptable structures are better equipped to integrate
DevOps methodologies, leading to more efficient workflows and innovation.

Tooling and Technology

The selection and implementation of appropriate tools and technologies are critical to the
success of a DevOps environment. Shahin et al. (2017) discuss the importance of toolchain
integration, where seamless interoperability between tools enhances efficiency and reduces
complexity. Their research indicates that a well-integrated toolchain streamlines workflows
and minimizes disruptions, thereby supporting continuous delivery objectives. This
perspective is shared by Wiedemann and Wiesche (2018), who found that organizations
investing in cohesive tool ecosystems experienced smoother DevOps transformations.

The role of cloud technologies in facilitating DevOps practices is also noteworthy. Lwakatare
et al. (2016) highlight that cloud platforms offer scalable resources and flexible
infrastructures, which are conducive to the dynamic needs of DevOps processes. Their study
suggests that leveraging cloud services enables organizations to rapidly provision
environments, thereby accelerating development and deployment cycles. Furthermore, the
research by Claps et al. (2015) indicates that the adoption of containerization technologies,
such as Docker, enhances consistency across environments and simplifies deployment
processes, contributing to the robustness of the DevOps pipeline.

In conclusion, the success of a software organization's DevOps environment is multifaceted,
relying on a synergistic blend of cultural, technical, and organizational factors.

Conclusion

The implementation of DevOps in a software organization is a multifaceted process that
relies on a combination of cultural, technical, and organizational factors. This systematic
review has synthesized key findings from 15 scholarly articles published between 2015 and
2019, identifying five critical success factors: collaborative culture, automation, continuous
practices, organizational aspects, and tooling and technology. Each of these elements
contributes to the seamless integration of DevOps methodologies, enabling organizations to
enhance their software delivery processes, improve efficiency, and gain a competitive
advantage in the industry.
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One of the most significant takeaways from this review is the emphasis on collaborative
culture as the backbone of a successful DevOps environment. The removal of silos between
development and operations teams, fostering a culture of shared responsibilities, and
promoting transparency in communication are essential in ensuring smoother workflows.
Organizations that prioritize a culture of trust and knowledge-sharing tend to experience
fewer integration challenges, leading to more efficient and reliable software deployment.
Additionally, leadership support plays a crucial role in driving this cultural shift, ensuring that
DevOps principles are deeply embedded in organizational workflows.

Another vital factor in the success of DevOps is automation, which has been consistently
highlighted as a game-changer in improving software development and deployment.
Automated CI/CD pipelines, testing frameworks, and deployment processes significantly
reduce manual errors, increase deployment speed, and enhance overall system reliability.
However, automation is most effective when tailored to an organization’s unique needs rather
than applied as a one-size-fits-all approach. Strategic selection of automation tools, along
with continuous assessment and refinement of processes, ensures that organizations fully
capitalize on the benefits of automation.

Continuous practices, such as continuous integration, delivery, and deployment, further
amplify the advantages of DevOps by fostering agility in software development.
Organizations that adopt these practices experience faster time-to-market and improved
responsiveness to evolving customer requirements. However, implementing continuous
practices requires a mindset shift among developers and IT teams, along with strong process
governance. Without the right cultural and technological support, organizations may struggle
to maintain the balance between rapid software iterations and maintaining software stability.

Organizational structure and tooling also play a crucial role in DevOps success.
Management’s commitment to aligning DevOps strategies with business goals ensures
sustained implementation and long-term improvements. The adoption of advanced tooling,
including cloud computing and containerization technologies like Docker and Kubernetes,
facilitates scalable and efficient DevOps environments. A well-integrated toolchain
minimizes workflow disruptions and optimizes resource utilization, making DevOps more
accessible and manageable for teams of all sizes.

In conclusion, the success of DevOps in a software organization is not dictated by a single
factor but rather a holistic integration of cultural, technical, and organizational components.
While automation and continuous practices provide technical efficiency, a strong
collaborative culture and leadership support create an environment where these technologies
can thrive. Future research should explore the evolving role of artificial intelligence in
DevOps, the challenges of DevOps adoption in large-scale enterprises, and best practices for
optimizing DevOps in highly regulated industries. As DevOps continues to evolve,
organizations that embrace its principles and adapt to emerging technological advancements
will remain at the forefront of innovation and efficiency in software development.
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