
International Journal of Computer Techniques – Volume 8 Issue 5, September 2021

ISSN : 2394-2231 http://www.ijctjournal.org Page 1

From Monolith to Microservices: A DevOps Approach to Modern

Application Architecture.

By: Nagaraju Islavath

Independent Researcher

Email ID: islavath.nagaraju@gmail.com

Abstract

One of the prominent trends in present-day software construction has become the

transition from monolithic architecture to more sophisticated microservices. As organizations

look for ways to respond to power shifts within the marketplace, microservices allow for flexible,

self-contained systems that can be deployed much quicker. The current paper will discuss the

transition from monolith to microservices and the technical and organizational factors that come

into play when accomplishing this process from a DevOps perspective. Microservices and

DevOps are complementary because, when used together, they offer a coherent solution for

improving the efficiency of application delivery by automating business workflows and

processes and promoting collaboration between development and operations teams. This way,

component coupling is effectively minimized in microservices, and such critical requirements for

high-velocity organizations as scaling, fault isolation, and independent deployment are much

easier to achieve. However, the shift demands a complex experiment with the conventional

approaches to development and livestock for new tools, skills, and structures. The paper also

examines microservices' effect on system architecture, the associated risk, and the strategy

implementation process. When looking closely at the actual case studies, one realizes that

implementing DevOps and microservices firmly puts an organization at a competitive advantage

regarding operations and adaptability to the business environment.
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Introduction

As in any engineering, the decision of an architecture impacts an application's velocity,

capacity for growth, and stability in software engineering. Monolithic architecture has long been

the most popular for many developers, meaning that all components of an application are

integrated into a single codebase. This design is easy to implement in the first steps of the

application's creation and deployment but can have problems as the application becomes more

sophisticated. The problems, which include the impossibility of increasing individual

components independently and adapting monolithic systems for the application of new

technologies, comprehensive system updates, and the inability to bring certain components into

the production environment, have led to a shift in architectural approaches. As a result,

microservices architecture has emerged as an appealing solution that decomposes applications

into numerous independent services that could be developed, deployed, and scalable. This paper

focuses on how and how shifting from monolithic application architecture to microservices

increases the effectiveness of applications and DevOps delivery.

The migration from monolith to microservices is a phenomenon that has gradually

emerged and is a conscious organizational change process. The need for new strategies in

organizational growth and response to customers' needs makes microservices very valuable for

businesses since they permit more freedom. Compared with monolithic applications, where the

change of one component might require redeployment of the whole application and thus high-
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risk and high-impact, microservices allow for individual changes, which are low-impact. In

today's business world, companies must possess the feature to respond swiftly and frequently to

changing market trends (Yarlagadda, 2019). However, this shift brings some challenges, such as

multifaceted service handling and adopting new practices in operations. Thus, it is natural for

DevOps methodologies to integrate into this transition process to make it as smooth as possible

for development and operations teams.

This paper will explain the advantages of using microservices architecture, especially

when integrated with effective DevOps practices. Communication between development and

operation teams should be encouraged to increase flexibility for organizations. Further, the paper

will debunk myths about microservices, suggesting that, although beneficial, they create certain

issues that need to be dealt with adequately (Yarlagadda, 2019). I will discuss how DevOps

practices like CI/CD make the transition easy by having fewer barriers to communication

between the teams. The examples of microservices implementation in enterprises will show how

this architectural transformation can work to the business's advantage. Therefore, the most

important goal of this paper is to give as many key insights as possible about the process of

changing from the monolithic approach to microservices architecture in the context of DevOps.

Problem Statement

While organizations attempt to grow and improve their online presence, many operate

under established monolithic systems that slow them down. This kind of application, where the

components included are usually closely coupled, presents definite problems of scaling and

flexibility. For example, if one part of a monolithic application receives many visitors, the entire

system needs to be scaled up, which wastes resources. Thirdly, changing a single feature means

that the whole application must be redeployed, which enhances vulnerabilities to errors and is
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time-consuming (Throner et al., 2021). This is especially so if businesses are pressurizing their

systems to deliver a faster time-to-market for new features inherent in monolithic systems. As a

result, organizations are forced to search for other architectures that may address those needs

more effectively.

Microservices architecture has come as a solution to solve many of the intrinsic

downsides of the monolithic application. Building applications into service components, rather

than tightly integrated modules, can provide greater flexibility than granular services. One of the

approaches that can be implemented is to develop, deploy, and maintain each microservice

separately – it is efficient when some teams want to adapt to changes in user expectations or

overall market tendencies as fast as possible. Despite such flexibility, this new form of work

comes with challenges. Managing multiple services becomes more challenging, so vendor

orchestration and monitoring solutions are necessary. Moreover, the communication change

between the services creates more latency and potential failure points for teams.

Adopting microservices also requires cultural change within an organization, especially

between development and operation. This is where the DevOps approach comes into the picture.

Through such strategies as culture and responsibility sharing in addition to feedback, traditional

bridges between groups are filled by DevOps practices. For handling the challenges

microservices bring, the automation tools helping out in the testing, integration, and deployment

phases are strategically vital (Shahin & Babar, 2020). Continuous integration and delivery are

important for Agile development, as they can provide faster turnarounds and better quality

software. Thus, while such practices are easy to adopt, they entail a commitment and investment

in training and resource provision.
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However, organizations have to weigh the benefits of moving to the microservices model

against the consequences this change may have in the organization. This first stage may require

more resources and funds at the start, and because of this, organizations will take time to make

the change. However, legacy systems must frequently be transitioned step by step, refactored, or

replaced gradually, which makes the transition process slow or complex (Saxena, 2021). It is,

therefore, critical to look at how ready existing and contemplating organizations are for such a

change in systems, considering aspects like team skills, technical infrastructure, and

organizations' business objectives. This is why having a clear migration strategy is paramount to

avoid certain pitfalls and maximize chances of success. In conclusion, to overcome the stated

challenges, it is necessary to act in advance and implement the principles of program

development and operation.

Solution

The answer to how architecture concerns can be addressed to non-trivial problematic

monolithic architectures is utilizing microservices with proper devops. Organizations need to

scale and achieve maximum flexibility, which is possible when applications are built as

independent services. Every microservice is tied to one particular business capacity to realize

more deliberate advancement. When put into practice, gateways can help shift services so that

they can interact seamlessly but are not dependent on each other (Qumer Gill et al., 2018). Also,

containerization technologies like Docker and Kubernetes help developers put applications in a

state called a container, which can be further deployed and scaled up easily. Organizations need

an orchestration tool, Kubernetes, to get these containers operational in a production setting.

Before embarking on microservices, organizations must put resources into training and

educating their staff concerning new and innovative technologies. There is consensus about key
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areas in microservices design that developers should be aware of, including handling data and

managing faults. Operations teams should also get accustomed to cloud technologies and

automation tools that can be used for advancing the work of deployment and monitoring

(Premchand et al., 2019). Providing workshops and continuous training is possible, which helps

teams adapt to challenges when dealing with microservices architecture. In addition,

organizations must look at migration as being phased to refactor or redeploy a component as a

dependency as an independent service. It will also lessen the risks involved and help segments

and teams become accustomed to this new environment step-by-step.

Nevertheless, some concerns go beyond the technical domain that must be addressed to

make microservices and DevOps work: culture. Areas that should be specifically addressed are

keeping up a close partnership between development and operations to support free and friendly

communication (Premchand et al., 2019). To increase efficiency, it is possible to practice

activities such as blameless post-mortems, which would assist teams and the members of the

teams in collectively searching for the reasons for the failures and amending something together.

Cross-functional teams can make individuals feel more responsible within the processes and

unite them towards goals. Moreover, it will be on the same note to reward collaborative efforts to

help sustain this culture of employee engagement. Finally, it is critically important for

organizations to establish a good DevOps culture that will support the change, drive the move to

microservices, and improve organizational performance.

Impact

The transition from monolithic to microservices architecture has profound implications

for organizations, particularly regarding operational efficiency and business agility. By adopting

microservices, companies can significantly improve their deployment frequency and reduce lead
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times for new features (Koilada, 2019. This agility enables businesses to respond quickly to

market demands and changes in customer behavior, providing a competitive edge. Moreover,

microservices facilitate better resource utilization, allowing organizations to allocate computing

resources more efficiently based on demand. As a result, organizations can achieve cost savings

while maintaining high-performance levels, directly impacting their bottom line.

Microservices also enhance the resilience of applications, as the failure of one service

does not necessarily lead to the collapse of the entire system. This isolation of services allows for

more effective fault tolerance and recovery strategies, minimizing downtime and enhancing user

experience. For instance, if one microservice experiences an issue, it can be restarted or scaled

independently without affecting other components (Hering, 2018). This capability is particularly

valuable for organizations operating in high-availability environments where downtime can have

severe financial implications. Additionally, the independence of services allows for easier testing

and debugging, as teams can isolate issues into specific components. As a result, organizations

can maintain higher quality standards in their software products.

From a strategic viewpoint, using microservices architecture as a method implies the

development of new opportunities. This monolithic structure does not restrict them, and they can

try out different technologies and programming languages appropriate for particular service

needs. This flexibility establishes an experimental Organisational culture, which allows

organizations to incorporate new technologies into their processes more easily (Ghantous et al.,

2019). Also, using microservices allows businesses to include third-party services and APIs in

the application better, improving the application's overall functionality. Through the use of

microservices, organizations can continue to embrace changes in technological trends and, in the

process, gain the ability to meet these expectations better.
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Nevertheless, the adoption of microservices is not without its problems and issues.

Managers should be on the lookout for how numerous services complicate organizational

landscapes to maintain strong monitoring and governance procedures. Furthermore, using

microservices means that these services are distributed, which may cause high latency levels and

sometimes communication breakdowns between the microservices. Meeting these challenges

demands effective monitoring instruments and the definition of optimal patterns of inter-service

exchange. Other concerns exist, such as security for each microservice, which creates new entry

points that different organizations must secure. Managing opportunities and threats associated

with this architectural style is crucial for companies attempting to reap the advantages of

microservices deployment.

Conclusion

The move from monolith architecture to microservices is still a huge change in the

approach to software development, primarily because of the need to design and develop

application systems that can more quickly adapt to changing market requirements. As companies

constantly try to transform and bring more value into clients' lives quickly, the drawbacks of

having individual applications have emerged. Although these traditional systems often come

with simplicity and early instantiation of the architecture, deploying subsequent tiers in a tightly

coupled system can make it difficult to scale and be as flexible as organizations need

(Demchenko et al., 2019). To counter these challenges, organizations have had to embrace a

microservices architecture of the application, which can allow the application to be broken down

into smaller deployable components, improving the general development cycles and utilization

of resources.
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But it is not that easy to move towards microservices. This entails Organisational

transition at a deeper level that forces call for new skills, instruments, and procedures in

managing software. However, integrating DevOps practices is important in this case as it takes

care of the transition between the development and the operations teams since they are now

involved in the same process. Another aspect of using microservices is that the CI/CD methods

used extensively in DevOps practices help automate the deployment and testing tasks required

for dealing with the enhanced complexity. Most organizations implementing microservices never

achieve half of what is potentially achievable due to a lack of a solid DevOps culture.

However, organizations must understand that changing to the approach that utilizes

microservices is not a purely technical decision but a strategic one that affects every level of an

organization. Such a shift calls for a cultural shift within organizations that promote creativity,

drive adaption, and constant testing. Therefore, it is crucial for leadership to engage in creating

and sustaining such a culture to fund and train the teams required for success in a microservices

setting (Capizzi et al., 2020). That is, it also means they should sponsor tools that help monitor,

log, and manage distributed systems and constantly educate the engineering team on proper ways

of designing and deploying microservices. In this way, organizations could actively develop

attitudes and skills that would enable them to transition to microservices effectively and

consistently over the long term.

This architectural transition goes beyond the technology domain in terms of costs,

coming close to affecting business strategies and organizations' operational capacities.

Organizations can, therefore, meet customers' needs with much ease through microservices,

especially in terms of providing features and updates that can improve the satisfaction of the

users. The decentralized structure of microservices enables the business to constantly innovate
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and develop new concepts in isolation without much risk of compromising the operational

system, thus creating a competitive edge (Battina, 2020). Moreover, independent scalability of

services guarantees the appropriate distribution of resources to achieve optimal organizational

and cost performance. The capability to adapt to such changes in the market and respond to

customer feedback is crucial for organizations in the modern dynamic business world.

However, organizations should also know the risks and challenges that are bound to be

encountered in a microservices architecture. In this case, the common challenges of handling

many services include communication barriers, data consistency, and systems' reliability.

Moreover, the demands for security protocols and mechanisms become crucial as microservices

potentially extend the attack vector of possible threats. Organizations must ensure

comprehensive monitoring and logging mechanisms to address concerns (Agarwal, 2021).

Further, standards for inter- and intra-team communication and enterprise-wide governance must

be in place to support large, complex, and evolving organizations. Addressing these challenges is

important to avoid risks that are inherently present in the process of transitioning an organization

to microservices.

To summarize, monolithic to microservices transformation is not a short and streamlined

process but is complex and involves a multi-dimensional approach. This causes the need to

incorporate DevOps elements to handle the technical barriers that hinder the implementation of

microservices. When companies attempt to move from a reactor to an actor and adjust to

different customer needs, candidate benefits of approaching application development with

microservices, including easy scale, frequent delivery of value, and increased velocity of

innovation, make this proposal attractive. Therefore, organizations can prepare for success within

the current digital world by creating a corporate culture that focuses on change and collaboration
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(Agarwal, 2021). Finally, microservices migration is not a simple technical issue. Still, a cultural

shift dramatically changes the organization's working model. This is the reason embracing this

change is crucial to maintaining a competitive advantage and delivering profitability and success

in the long term in the more and more relevant software development industry.
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