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Abstract

Infrastructure management has always been a key aspect of IT as a service, but the presence of
DevOps underlines that it has to be effective, scalable, and automated. One open-source tool that
has risen to the occasion in the current world is Ansible. This automation tool can be used to
manage and deploy infrastructure in an organization. This research paper aims to identify how
Ansible helps improve DevOps's efficiency by addressing tasks such as infrastructure
management, configuration, and application deployment. With the help of Ansible automation,
human interferences are minimized, the probability of errors is eliminated, and homogeneity of
environments is achieved. This paper introduces several aspects of the framework and its
connection to other DevOps toolchain methodologies. It also uses scenarios to show how it
enhances the management process. This paper is a perfect guide on using Ansible to achieve
DevOps goals based on analyzing the issues associated with infrastructure management and the
possible solutions Ansible offers.
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Introduction

The modern IT environment has evolved rapidly, and the management of infrastructures
has also become quite challenging. Today's organizations operate in large and complex
environments, including on-premises data centers and private and public clouds, which must be
managed and maintained systematically. The older approaches to infrastructure management are
not very efficient anymore because they are mostly manual and cannot cope with the sizes and
complexity of the landscapes (Alibi, 2018). With manual management, there comes the
possibility of making mistakes, being slow, and being repetitive, which affects the operations and
the development process.

With the evolution of DevOps, there have been drastic changes in how organizations
manage their infrastructure. DevOps is an approach focused on cooperation and integration
between development and operations teams that intend to make processes and software delivery
easier and quicker (Yiran et al., 2018). Automation is one of the main ideas of the DevOps
practice, which helps to minimize the number of activities that can be performed manually, thus
minimizing the chances of error and ensuring that the processes are standardized across
environments. Ansible has become one of the most popular and widely used automation tools for
DevOps processes, enabling efficient infrastructure automation management (Ratan, 2017). That
is why" Ansible has proven itself an excellent tool for managing the infrastructure since it is
simple, flexible, and does not require agents. Unlike other automation tools that necessitate the
installation of agents on the targeted system, Ansible uses SSH, making it easy to install and
manage across systems. Also, using the declarative language where the user describes the state

required, Ansible guarantees that such state will be kept constant across all the systems.
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Thus, this research focuses on how Ansible can efficiently help automate infrastructure
management in DevOps. This paper identifies the primary issues companies encounter while
addressing CISS complexity and explains how Ansible facilitates the automation of provisioning,
configuration management, and deployment of applications (Bhattacharjee et al.,2017). The
paper also discusses practical examples of organizations that have integrated Ansible to improve
the company's DevOps level.

Main Body

Problem Statement

Infrastructure management, particularly when implemented on a large scale and across
multiple environments, has several hurdles affecting operational efficiency. Indeed, the
variability of the paradigm across environments has been identified as one of the biggest hurdles.
Currently, infrastructure is managed manually; thus, environments such as development, testing,
and production may not be integrated accurately (Bhattacharjee et al., 2017). These issues can
cause errors and application failures, slow down the rate of deployment of IT systems, and,
hence, lessen the reliability of the IT systems.

The other issue is the time and energy needed to coordinate intricate structures. Hybrid
or multi-cloud adoption renders organizational structure complex as it grows, and manual
management becomes unadvisable. The conventional method of managing infrastructure entails
the use of manual configurations as well as manual updates, which is cumbersome and
periodically incorrect (Callanan, 2018). For instance, refreshing the application in hundreds and
thousands of servers is cumbersome and may result in many errors when carried out manually.
Such methods are cumbersome and create the need for a solution to automate these processes so

that infrastructure is set optimally and coherently across environments.
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This is another major concern that has to do with the security of the infrastructure being
managed. Ensuring the infrastructure parts are set up safely and frequently refreshed is crucial to
avoid cyber threats. However, with manual processes, there are always security loopholes, where
a team can miss out on applying essential security updates or misconfiguring part of a system's
security (Callanan, 2018). Moreover, enforcing effective and coherent security measures
concerning various environments is certainly difficult for hybrid cloud or multi-cloud without the
power of automation.

One more problem of modern infrastructure management is scalability. Finally, as
organizations add new applications, services, and users, they also add layers of complexity that
are needed to manage this environment (Callanan, 2018). Manual scaling of infrastructure takes
a long time to perform. It incurs a larger possibility of mistakes that end users could confront,
affecting the efficiency and reliability of the well-established system. This means that
organizations require tools to help scale infrastructure to support growth while delivering the
necessary performance and reliability.

Lastly, another issue is that the coordination between development and operations teams
is usually disrupted due to the absence of automation in structure formation. In many
organizations, these teams are separated, meaning they do not interact and have no knowledge of
what the other is doing (Felsen, 2017). This makes it hard to coordinate the use of the
infrastructure and the application deployment, resulting in bad communication, delay, and
ineptitude. DevOps tries to remove this gap by promoting collaboration and shared ownership,

but enforcing it at scale may prove challenging if proper levels of automation do not support it.
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Solution: Ansible for Automating Infrastructure Management

Ansible provides a one-stop-shop solution to some of the most defining difficulties of
infrastructure management, including provisioning, configuration management, and application
deploys. Another strength of Ansible is the 'Infrastructure as Code' concept, which lets
organizations describe the infrastructure state in simple YAML files (Felsen, 2017). Ansible uses
these files, termed playbooks, to check on all systems and confirm that the various systems are
configured as intended (Vadapalli, 2018). This approach eliminates the possibility of variations
across the environments since Ansible guarantees the correct application of configurations across
development, test, and production environments.

That is another benefit of Ansible since the platform operates without an agent, which
can be advantageous for organizations that need to automate infrastructure management. Unlike
other automation tools that demand the installation of agents on various target systems, Ansible
works over SSH, simplifying deployment in different productions. This helps automate tasks like
software updates, configuration management, security patch management, and so on, which
helps perform infrastructure management at a large scale.

It also fits well with the CI/CD methodologies, ensuring organizations adopt software
automation. Due to Ansible, organizations can deploy applications and infrastructure
components, where systems are set to the required standards before deploying the application.
This integration with CI/CD pipelines enables organizations to enhance their development cycles
as codes can be tested, integrated, and deployed without human interaction (Gonzalez, 2017).
Furthermore, regarding improvising, Ansible also incorporates facilities in rollbacks and
recovery, giving organizations immense possibilities for returning to a previous state in the

shortest time possible when an error in the deployment process occurs.
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Another area that Ansible greatly addresses is security. Arising from this, with Ansible,
organizations can easily apply security policies across the entire infrastructure and check that all
devices forming the infrastructure are correctly configured with the appropriate security
standards (Gonzalez, 2017). For instance, Ansible is applied to automate deploying updates,
apply security fixes, and configure the firewall rules and users' access rights. By automating
these tasks, organizations can be confident that their infrastructure is being protected and that
they are compliant with the different regulations of various industries. Other security features of
Ansible include access control, where RBAC enables organizations' security policies to be
enforced at the user level to prevent the wrong people from altering certain systems.

Another advantage of using Ansible in infrastructure management is flexibility since it
can scale up or down depending on the organization's needs. The lack of scalability can be
addressed in organizations leveraging Ansible as it simplifies creating more servers, load
balancers, and other infrastructure elements (Isern Bennassar, 2017). This is particularly useful
in cloud environments, where sometimes an organization may experience a surge in demand for
its services and products, requiring a change in infrastructure. Automating the new components
allows for uniform provisioning and minimizing the potential for mistakes as the newly added
infrastructure elements add to the totality of computed components. Ansible also guarantees that
as the system opens up to a larger size, it maintains its stability to perform optimally.

Use Cases

The telecommunications industry is one of the key sectors that showcase the
effectiveness of using Ansible to automate infrastructure management. A major global
telecommunication firm struggled to monitor its distributed, convoluted infrastructure effectively,

comprising many servers arranged in several data centers and cloud structures (Isern Bennassar,
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2017). The company implemented Ansible to facilitate the provisioning and configuration of its
underlying infrastructure, reducing handling time and costs. Thanks to the use of Ansible
solutions and the implementation of basic IT infrastructure management with playbooks, the
company was able to achieve the correctness of the parameters of all servers and adjust them
based on the information about the security update.

As for the financial services industry, Ansible has been considered to play a decisive role
in providing a vast range of mission-critical infrastructure. For instance, a large international
bank utilized Ansible to deploy the configuration of core banking systems. Although it was
challenging, the bank was able to run Ansible in parallel with CI/CD pipelines, and it was able to
automate software delivery completely from development to production (Johansson, 2017). This
automation of framework implementation also decreased the time required for deployment from
days to hours and ensured that the systems in the bank were standardized and more reliable. Also,
the solution provided the bank with role-based access control that would enable the
implementation of strict security measures, and only those with the necessary privileges could
manage or alter the settings of the Ansible system.

Automating the EHR systems in the healthcare industry has been highly facilitated by
Ansible, which has a crucial role to play. A case of a healthcare provider with an intricate IT
structure containing patient information showed that it was often challenging to confirm that all
the assets allowed for patching and coding updates to the most effective configurations. Using
Ansible, the provider has been able to automate the deployment of security patching and
configuration management across the infrastructure. It also made the EHR system more secure
and reliable while taking less time and effort to manage, allowing the provider to spend more

time attending to the patients.
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The retail industry has also benefited from Ansible's automation results. An e-business
that operated an overloaded e-tailing store encountered issues regarding expanding the facility to
accommodate increasingly more consumers (Jourdan & Pomes, 2017). Choosing Ansible helped
the retailer fully automate processes connected with provisioning and configuring infrastructure
that allows for increasing the scale of use according to changes in user interest. As an outcome of
Ansible automation, all the required infrastructure components at Disney were provisioned
systematically, thus lowering the probability of many conflicts during the comfort that it
enhances the speed of its e-commerce platform during peak shopping time.

Another area where Ansible was adopted is the government sector to automate the
management of some significant infrastructure. A federal agency entrusted with managing public
services struggled (Jourdan & Pomes, 2017). As for the examples of automation, with Ansible,
the given agency could automate the employment of security patches, user permissions, and
firewall' rules. In addition to featuring the agency's security and compliance needs, this
automation enhanced the management of these systems while freeing the agency to focus on
serving the public.

Impact

The main area of Ansible is infrastructure management, which brings operational
efficiency and cost reduction. A big advantage of Ansible is that using this tool saves time when
operating and managing intricate infrastructures. This way, such important processes as
provisioning, configuration management, application deployment, and others can be effectively
replaced by software solutions, thereby minimizing the work done manually while ensuring that

all the processes executed in the IT infrastructure are aligned with the necessary standards
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(McAllister, 2017). It also limits the chances of making mistakes and saves time and resources
that could be used in more important ventures.

The other area Ansible cut is security due to the availability of numerous opportunities to
make a change. Infrastructure security is paramount to organizations today, especially those
dealing with confidential information and data or in a legal framework. With Ansible, the heads
of organizations can apply and enforce security policies on the various accounts, sub-accounts,
and servers, thereby greatly enhancing the security of the whole infrastructure (McAllister, 2017).
This automation reduces the chances of installing the security gaps. At the same time, when a
vulnerability has been patched, or the new configuration is set, such automation guarantees it is
implemented across all systems. Also, for the security of the systems, the users' roles and
privileges have enabled organizations to set high levels of security and strict policies to control
the number of times certain systems are changed.

Ansible also provides a solution to the problem of scalability within infrastructures. In
today's dynamic IT climates, where user traffic is unpredictable and the organization needs to
scale up its infrastructure accordingly, manual scaling is inefficient. Through Ansible, an
organization can scale its infrastructure automatically and make new servers, load balancers, and
other components a standard way of setting up. Hiring only natural language computers reduces
the chances of errors (McKendrick, 2018). At the same time, it becomes easier to maintain the
system's reliability and efficiency with increased demand and use.

Another field in which Ansible effectively affects the interaction between development
and operational teams is cooperation. Essentially, by automating tasks relevant to infrastructure
management, Ansible will allow the teams to run their activities optimally. The operations team

may handle the infrastructure setup and the vulnerabilities that may be present in a system
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(McKendrick, 2018). At the same time, the developer may be able to write the code in the best
possible manner. This is critical in DevOps development as it pulls together all the stakeholders
to work towards a single aim of delivering quality software with immense velocity.

Last but not least, as an automation tool, the integration of Ansible with the CI/CD
pipeline has far-reaching implications for the speed and velocity of software delivery. Ansible
helps to deploy applications swiftly and correctly since it frees up resources that would have
been used to deploy the components individually (Morris, 2016). This integration minimizes the
time required to introduce new features and updates, enabling organizations to respond to
dynamic business environments and customer requirements more quickly.

Scope

The area of using Ansible for the automation of the infrastructure is very wide-ranging
and embraces numerous fields and areas of utilization. Whether an organization handles a simple
on-premises environment or a complex hybrid cloud infrastructure, Ansible offers all the
necessary instruments and opportunities to manage the infrastructure effectively and
automatically (Morris, 2016). Adaptability is one of Ansible's major advantages since it can be
tailored to meet the requirements of various projects and settings.

For instance, in the financial service industry, where security and compliance are
mandatory, Ansible offers the necessary automation tools so that infrastructure is always secure
and in compliance with the standards set by the financial services industry (Patawari &
Aggarwal, 2018). The facility to manage the security patching, configuration of the systems, and
user privileges to an extent to compromise is crucial in this industry, as any small mistake could

snowball into a huge security threat.
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In healthcare environments, especially where patient information is handled, it became
very necessary to handle other large and important information infrastructures in an organized
and automated manner to ensure they are on time and secure (Patawari & Aggarwal, 2018).
From this industry, the incorporation of automation also increases security and the overall
reliability of healthcare systems while decreasing the time and effort that would otherwise be
needed for technicians to manage infrastructure so that healthcare providers can concentrate on
the patients.

In the telecommunication industry, particularly when hundreds of millions of users
require support through large networks, Ansible offers the necessary automation to function on
such a large scale. In particular, auto-provisioning and auto-configuration of servers, routers, and
other components of telecommunication systems will help make their systems reliable and
efficient as the number of users increases (Paule, 2018). The retail industry is one of our key
markets since it wholly depends on online sales. Hence, the ability to manage networks and
servers through automation helps to achieve better results in this area. When it comes to scaling
infrastructure, many retailers keep it automated. This can be done to guarantee that their e-
commerce platforms will perform well during the several shopping seasons. It also takes care of
the risk associated with constant disruption in the supply of products to the customer. It
simultaneously ensures that the retail business systems are not compromised.

Another industry that implemented Ansible is the governmental sector, which relies on
stable infrastructure to deliver services to the public. Using automation to enforce security
policies, configuration, and users' permissions, a government agency will enable control over the

infrastructure to minimize security threats and legal non-compliance (Paule, 2018). This

ISSN :2394-2231 http://www.ijctjournal.org Page 11



http://www.ijctjournal.org

International Journal of Computer Techniques — Volume 7 Issue 2, April 2020

automation makes public services more secure and reliable and saves the time and energy needed
to manage such systems.
Conclusion

As the proposed concept mentions, Ansible has become one of the best tools for
automating infrastructure management. It is the most effective and efficient tool for managing
complex IT environments. Through provisioning, configuration management, and application
deployment, Ansible helps organizations decrease the likelihood of human interference and
potential mistakes. It can be supposed that the application of Ansible influences organizations
and their DevOps processes profoundly, improving operability, security, scalability, and
collaboration (Raheja et al., 2018). Thus, further discussion shows that Ansible can be
considered helpful and efficient regarding infrastructure automation in a DevOps environment. It
is agentless and integrates well with CI/CD processes and functions in an infrastructure-as-code
manner, making As the wave of DevOps grows stronger and organizations look for ways to
automate their infrastructure management functions, the role of Ansible in making the system

secure, elastic and optimized will become increasingly important.
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