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ABSTRACT

This chapter delves into the challenges of microservice architecture within serverless computing, outlin-
ing strategic remedies. It underscores operational hurdles like sophisticated orchestration and service 
interactions, along with security concerns due to the system’s decentralized fabric. The discourse extends 
to performance bottlenecks, focusing on resource management in serverless frameworks. Proposed 
solutions include advanced system monitoring, state-of-the-art security safeguards, and innovative opti-
mization strategies. The chapter concludes with prospective research directions, emphasizing advanced 
service meshes and security enhancements, offering practitioners a pragmatic blueprint for microservice 
implementation in serverless infrastructures. This analysis is crucial for professionals navigating the 
intricacies of microservice deployment.
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1. INTRODUCTION

In the realm of software architecture, microservices have emerged as a paradigm shift, advocating for 
splitting applications into smaller, interconnected services instead of building a single, monolithic struc-
ture. This approach, while offering numerous benefits such as improved scalability, enhanced resilience, 
and faster time-to-market, also introduces a unique set of challenges that stem from its distributed nature.

The advent of microservices is rooted in the limitations of traditional monolithic architectures, where 
applications are built as a single unit of software. These monoliths, while straightforward to develop, 
test, and deploy initially, eventually lead to numerous issues as applications grow and evolve. Developers 
face significant hurdles in maintaining and updating a large, intertwined codebase, which often results 
in slower updates and a higher risk of system-wide failures stemming from minor code alterations. 
Moreover, scaling specific functionalities of an application isn’t feasible with monoliths, as it requires 
scaling the entire application, leading to inefficient resource utilization.

Microservices emerged as a solution to these bottlenecks, promising more agility and scalability for 
modern applications. By breaking down an application into smaller services that operate independently, 
developers can update, deploy, and scale each service as needed without affecting the operation of others. 
This architectural style aligns well with contemporary business needs, especially with the rise of cloud 
computing, which provides the necessary infrastructure for hosting distributed applications.

However, the transition to microservices is not without its challenges. One of the primary issues is the 
complexity involved in creating and maintaining a distributed system. Each service, though independently 
operational, must effectively communicate with others, necessitating careful network planning, data con-
sistency, and fault tolerance strategies. Security is another critical concern, as the increased inter-service 
communication creates numerous attack vectors. Additionally, the operational overhead of managing 
multiple services can be substantial, requiring robust monitoring, logging, and automation practices.

This chapter delves into the intricacies of microservice challenges, exploring the technical, operational, 
and organizational hurdles that companies face when adopting this architectural style. Issues related to 
network complexities, data management, security vulnerabilities, and the cultural shift required within 
organizations to support a microservices ecosystem will be dissected. Furthermore, the discussion will 
extend to existing solutions to these challenges, highlighting best practices and tools that aid in creating 
a resilient, efficient, and secure microservice architecture.

Navigating through the landscape of microservices, it becomes evident that these challenges are not 
deterrents but rather considerations that, when addressed effectively, can pave the way for a more agile 
and responsive IT infrastructure. By embracing these complexities, organizations can harness the full 
potential of microservices, driving innovation and growth in an ever-evolving digital marketplace.

2. LITERATURE REVIEW

Microservices architecture, a revolutionary approach in software development, has garnered substantial 
attention in both industrial and academic realms due to its promise of agility, scalability, and resilience. 
This literature review delves into the comprehensive analyses and diverse perspectives offered by numer-
ous studies, shedding light on the evolution, benefits, challenges, and practical implications of adopting 
microservices. By dissecting various facets of this architectural style, we aim to present a balanced view 
that encapsulates the collective wisdom and ongoing debates within this domain.



 

 

16 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/unraveling-the-complex-challenges-and-

innovative-solutions-in-microservice-architecture/343727

Related Content

The Sicilian Grid Infrastructure for High Performance Computing
Carmelo Marcello Iacono-Manno, Marco Fargetta, Roberto Barbera, Alberto Falzone, Giuseppe Andronico,

Salvatore Monforte, Annamaria Muoio, Riccardo Bruno, Pietro Di Primo, Salvatore Orlando, Emanuele

Leggio, Alessandro Lombardo, Gianluca Passaro, Gianmarco De Francisci-Moralesand Simona Blandino

(2012). Technology Integration Advancements in Distributed Systems and Computing (pp. 215-227).

www.irma-international.org/chapter/sicilian-grid-infrastructure-high-performance/64450

QoS-Aware Web Services Discovery with Federated Support for UDDI
Chen Zhou, Liang-Tien Chiaand Bu-Sung Lee (2009). Quantitative Quality of Service for Grid Computing:

Applications for Heterogeneity, Large-Scale Distribution, and Dynamic Environments  (pp. 338-362).

www.irma-international.org/chapter/qos-aware-web-services-discovery/28285

Grid-Enabling Applications with JGRIM
Cristian Mateos, Alejandro Zuninoand Marcelo Campo (2009). International Journal of Grid and High

Performance Computing (pp. 52-72).

www.irma-international.org/article/grid-enabling-applications-jgrim/3970

Web Services Gateway: Taking Advantage of the Cloud
Jide Aniyikaiyeand Emmanuel Udoh (2016). International Journal of Grid and High Performance Computing

(pp. 85-92).

www.irma-international.org/article/web-services-gateway/149918

Delay Tolerant Navigation Method for Fast Evacuation in Poor Communication Environment at

the Time of Disaster
Yuki Takayamaand Hiroyoshi Miwa (2015). International Journal of Distributed Systems and Technologies

(pp. 29-50).

www.irma-international.org/article/delay-tolerant-navigation-method-for-fast-evacuation-in-poor-communication-

environment-at-the-time-of-disaster/127081

http://www.igi-global.com/chapter/unraveling-the-complex-challenges-and-innovative-solutions-in-microservice-architecture/343727
http://www.igi-global.com/chapter/unraveling-the-complex-challenges-and-innovative-solutions-in-microservice-architecture/343727
http://www.irma-international.org/chapter/sicilian-grid-infrastructure-high-performance/64450
http://www.irma-international.org/chapter/qos-aware-web-services-discovery/28285
http://www.irma-international.org/article/grid-enabling-applications-jgrim/3970
http://www.irma-international.org/article/web-services-gateway/149918
http://www.irma-international.org/article/delay-tolerant-navigation-method-for-fast-evacuation-in-poor-communication-environment-at-the-time-of-disaster/127081
http://www.irma-international.org/article/delay-tolerant-navigation-method-for-fast-evacuation-in-poor-communication-environment-at-the-time-of-disaster/127081

