ISSN: 2583-9888 ({’)/URF PUBLISHERS

DOI: doi.org/10.51219/JAIMLD/naresh-lokiny/207 = connect with research world

Journal of Artificial Intelligence, Machine Learning and Data Science

https://urfpublishers.com/journal/artificial-intelligence

Vol: 1 & Iss: 1 Research Article

Revolutionizing Cloud DevOps with Microservices Architecture: A Comprehensive
Guide to Transitioning, Managing, and Optimizing in the Era of Serverless
Computing

Naresh Lokiny

Senior DevOps Cloud Engineer, USA

Citation: Lokiny N. Revolutionizing Cloud DevOps with Microservices Architecture: A Comprehensive Guide to Transitioning,
Managing, and Optimizing in the Era of Serverless Computing. J Artif Intell Mach Learn & Data Sci 2023, 1(1), 853-856. DOL:
doi.org/10.51219/JAIMLD/naresh-lokiny/207

Received: 02 February, 2023; Accepted: 18 February, 2023; Published: 20 February, 2023
*Corresponding author: Naresh Lokiny, Senior DevOps Cloud Engineer, USA, E-mail: lokiny.tech@gmail.com

Copyright: © 2023 Lokiny N., This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited.

ABSTRACT

The adoption of microservices architecture in cloud environments has redefined the way organizations design, deploy, and
manage their applications. This thesis paper provides a detailed exploration of implementing microservices architecture for
Cloud DevOps, focusing on transitioning from monolithic to microservices, leveraging service mesh solutions like Istio and
Linkerd for communication and management, optimizing scalability and resource allocation, and exploring the intersection
of microservices with serverless computing. Through step-by-step guidance, analysis of tools and technologies, optimization
techniques, and discussions on trending topics, this paper aims to empower organizations to embrace the agility, scalability, and
efficiency offered by microservices architecture in the context of Cloud DevOps.

Keywords: Microservices Architecture, Cloud DevOps, Transition, Service Mesh, Istio, Linkerd, Optimization, Scalability,
Resource Allocation, Serverless Computing

1. Introduction examination of the emerging trends in serverless computing

In the rapidly evolving landscape of software development, within the realm of microservices.

organizations are increasingly adopting Microservices 2, Micro services Application Architecture
Architecture to enhance agility, scalability, and resilience in
their applications. This shift from monolithic to microservices
architecture brings about a paradigm change in how software
is designed, developed, and deployed. Coupled with the
advancements in cloud computing, the integration of
microservices into DevOps practices has become crucial for
organizations seeking to streamline their development and
operations workflows.

Modern software architecture such as microservices
enables larger scale enterprise web applications and services
by decoupling independent services into smaller (micro) tasks
and code snippets. These loosely coupled microservices can
share resources and exchange data using APIs to deliver the
online shopping service, with the flexibility to be independently
updated and iterated on. In this example we will highlight an
update to the CITY BIKE product in the service catalog shown

This thesis delves into the intricacies of implementing in below.
microservices architecture for Cloud DevOps, offering
comprehensive guidance on the transition process, exploration
of service mesh solutions like Istio and Linkerd, optimization The fundamental objective behind the emergence of
strategies for scalability and resource management, and an microservice is to ease the design and development of

2.1. Project motivation
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various applications, however, deployment of containerized
microservices brings new challenges. Depending on the
application type (e.g. web, HPC, streaming) and the provided
functionality (e.g. filtering, storage, encryption), microservices
can be heterogeneous with specific requirements in terms of
hardware and software specification.
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Figure 1: Microservices Application Architecture.
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Figure 2: Project motivation

In addition to this, there is a strict data and control flow
dependency between different microservices. As shown in
Figure 1, an application generates a graph of microservices
with strict data and control flow dependency. It is important
to maintain the dependency and satisfy the requirements and
constraints while deploying in the cloud or edge environment.
Due to the rising popularity of cloud and edge computing, the
number of cloud providers along with their host configurations
and type of edge devices continues to grow at a rapid pace. For
the deployment of microservices, it is necessary to find a suitable
host configuration that satisfies the requirements and constraints
in an optimal manner.

2.2. Comprehensive Guides

Transitioning from a monolithic architecture to
microservices in cloud environments requires a structured
approach. Organizations can start by identifying distinct
business functionalities or modules within their existing
monolithic application that can be decoupled and transformed
into microservices. This process involves breaking down the
application into smaller, independently deployable services that
communicate via APIs. Step-by-step guidance can help teams
navigate this transition smoothly, ensuring minimal disruption to
the existing system while enabling the benefits of microservices
architecture.
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To handle the deployment of microservices in cloud and
edge environments, this thesis presents multilateral research
towards microservice performance characterization, run-time
evaluation and system orchestration. Considering a variety
of applications, numerous algorithms and policies have been
proposed, implemented and prototyped.

The main contributions of this thesis are given below:

*  Characterizes the performance of containerized
microservices considering various types of interference in
the cloud environment.

*  Proposes and models an orchestrator, for benchmarking
simple webapplication microservices in a multi-cloud
environment. It is validated using an e-commerce test
web-application.

*  Proposes and models an advanced orchestrator, for the
deployment of complex web-application microservices in a
multi-cloud environment.

*  Proposes and models a run-time deployment framework for
distributed streaming application microservices in a hybrid
cloud-edge environment. The model is validated using a
real-world healthcare analytics use case for human activity
recognition.

2.3. Tools and Technologies

Leveraging Service Mesh Solutions for Microservices
Communication and Management Service mesh solutions
play a critical role in enabling secure, reliable, and efficient
communication between microservices in  distributed
environments. Tools like Istio and Linkerd offer advanced
capabilities for traffic management, load balancing, service
discovery, and observability, empowering organizations
to maintain visibility and control over their microservices
ecosystem. This section will provide an in-depth analysis of the
features and functionalities of Istio and Linkerd, highlighting
their benefits, use cases, and considerations for implementation in
cloud-based DevOps environments. By leveraging service mesh
solutions effectively, organizations can enhance the resilience
and performance of their microservices architecture while
simplifying the management of complex service interactions.

2.4. Optimization Techniques

Strategies  for  Scaling  Microservices, = Managing
Dependencies, and Optimizing Resource Allocation Scaling
microservices architecture requires careful consideration
of factors such as service discovery, load balancing, fault
tolerance, and auto-scaling mechanisms. This section will
explore optimization techniques for managing the dynamic
nature of microservices, addressing challenges related to
service dependencies, data consistency, and resource allocation.
By implementing strategies for horizontal scaling, container
orchestration, and intelligent resource utilization, organizations
can achieve greater efficiency, reliability, and cost-effectiveness
in their DevOps workflows. Additionally, the discussion will
cover best practices for monitoring, logging, and performance
tuning to ensure optimal operation of microservices in cloud
environments.

2.5. Trending Topics

The emergence of serverless computing has introduced
a new dimension to microservices architectures, offering a



Lokiny N.,

serverless execution environment for running application code
without managing infrastructure. Serverless functions, such
as AWS Lambda or Azure Functions, Integrating serverless
computing into microservices architectures can lead to enhanced
flexibility, reduced operational overhead, and improved time-
to-market. Exploring the implications of serverless on DevOps
practices can provide valuable insights into the future of
cloud-native application development. Exploring the Role of
Serverless Computing in Microservices Architectures and Its
Impact on DevOps Practices Serverless computing has emerged
as a disruptive technology that complements microservices
architectures by enabling developers to focus on building and
deploying code without managing underlying infrastructure.
This section will delve into the synergy between serverless
computing and microservices, examining how serverless
functions can be integrated within microservices architectures
to enhance scalability, reduce operational overhead, and
accelerate time-to-market. By exploring use cases, benefits,
and challenges of adopting serverless computing in DevOps
practices, organizations can harness the power of serverless
technologies to drive innovation and efficiency in their cloud-
based microservices ecosystems.

3. Literature review
3.1. Virtualization

Virtualization is considered to be the core component of
cloud and edge computing that allows multiple tenants to run
their heterogeneous applications in an isolated environment
[154]. It provides numerous advantages including heterogeneous
workload consolidation, easy allocation, reduced failure
probability and increased availability that makes virtualization
user amenable whilst increasing hardware utilization.
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Figure 3: Virtualization evolution.
3.2. Microservices

Traditional representation of an application follows
monolithic representation with each application being
represented as a single autonomous unit. Consider an example of
a standard web-application. For designing such applications, we
need a Web server for providing access to users, an App server
(Application server) for handling all the business logic and a
Database server for providing the access and retrieving data
from a database. Now, in order to run the entire application, we
will create either a WAR or an EAR package and deploy it on an
application server (like Tomcat, JBoss or WebLogic).

The problem with such monolithic architecture is that even
a small modification of the application requires the deployment
of a new running version of the codebase. Failure of one
component leads to the breakdown of the entire application
which is problematic. In the DevOps environment, where
multiple components can follow different technology, it cannot
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be handled using monolithic architecture. The adoption of
microservice architecture is transforming the way to design
future applications by providing the flexibility to change and
redeploy the modules without worrying about the rest of the
components.
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Figure 4: Monolithic vs. Microservice representation of the
example web-application.

3.3. Internal structure of microservices

1. Resources: This layer is involved in translating service
requests from a user into the domain objects. It performs the
validation of each request before transferring them to the
domain layer and sends the output back to the user in the
desired protocol-specific format.

2. Domain model layer: This layer has three components
and is mainly involved in performing service logic. The
services perform co-ordination across multiple domains
where each domain is involved in performing business
logic implementation. A domain contains all the entities
and objects to process the required implementation. The
repositories stores the collection of domain entities.

3. Data mappers: This layer is involved in providing
persistence access to the objects between domains. This is
usually achieved with an object-relation mapping which can
be directly stored in an external datastore.

4. Gateways: Gateway is involved in communicating with
other collaborator services.
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Figure 5: Layered structure of a microservice unit.
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4. Conclusion

Implementing Microservices Architecture for Cloud
DevOps presents a transformative journey for organizations
aiming to modernize their software delivery pipelines. By
following comprehensive guides, leveraging advanced tools
and technologies, implementing optimization techniques,
and embracing trending topics like serverless computing,
organizations can unlock the full potential of microservices
in cloud environments. This paper serves as a roadmap for
organizations looking to embrace the agility, scalability, and
innovation offered by microservices architecture within their
DevOps practices.
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