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Abstract—Moving from a monolith to a microservices structure helps modern software be more flexible, scalable and easy to
maintain. | evaluate popular migration techniques, examining refactoring approaches, principles of architecture and the way
organizations work. Domain-driven decomposition, automated refactoring software and containerization are all technical methods
to reduce the connections between all modules, making them deployable separately. Research has shown that reduced
dependencies between teams can lead to more frequent releases and better ability to identify issues and DevOps using pipelines
makes more frequent deployments and an overall decrease in defects possible. With principles such as bounded contexts and API
gateway patterns, you learn about how to break services into smaller manageable components, but organizational
recommendations advise on forming new teams, selecting governance modes and developing skills that fit the microservices
system. Issues remain in figuring out the best services, handling consistent data in several service platforms and connecting teams
to service-based structures. Future studies should examine ways to automatically identify the boundaries of services using
machine learning and should also study serverless microservices and those running at the edge to better manage resources and cut
down on routine operations. Formation of global systems that link technique, management and operations plays an important role
in ensuring frequent migration work is maintained. These frameworks ought to monitor coupling, performance and reliability
through feedback loops which would direct more enhancements in each round. The synthesis of previous works and identification
of ongoing research in this review give useful advice to practitioners starting migration efforts and show areas to focus on for
improving related tools.

Index Terms—Monolithic Architecture; Micro services; Migration Strategies.

l. INTRODUCTION

Because it helps them stay competitive, modern software organizations are moving towards using microservices-based systems
rather than traditional single applications. Single, seamless monolithic systems are made, in comparison to microservices that
break up an application into many small parts that chat with each other over lightweight systems [1]. Such architecture has
become standard practice in large systems because it allows software to become more flexible, grow and be maintained easily
[1][2]. A number of organizations in e-commerce, finance and healthcare are shifting from old monolithic structures to
microservices to use their benefits and make faster release cycles possible [2][3].

New research shows that many industries focus on modernization, required by the need for much more flexible and flexible-on-
demand solutions [2]. Though microservices offer more flexibility and help development move faster, moving an organization to
microservices is a difficult, complex and ongoing process [3]. For this reason, the subject of effective migration strategies is
considered significant and topical right now in research and industry. It’s more than restructuring software when you migrate to
microservices; it involves a major change in how software and systems are designed. It matches broader trends in technology like
cloud native and DevOps which mean new methods are needed for developing and deploying apps. Since microservices are
designed for independent deployment and constant updates, you should use advanced DevOps tools, rely on containerization and
use methods for organizing services [4].

Meanwhile, the migration makes it necessary to reconsider how applications are split up (typically as explained by domain-driven
design) and how teams are organized around independent services. In software architecture, this migration becomes an
evolutionary change of how the system is designed, its qualities (such as reliability and performance) and its organization. This
framework plays an important role because more people are interested in it and businesses identify microservices migration as a
central part of their IT strategies [2][5]. Overall, moving to microservices affects the whole way software is made, checked,
launched and even the organization of teams.

Though microservices could be very helpful, it is not easy to transfer successfully from a single code base to microservices
because there are many obstacles that remain unexplored. A main concern is technical challenges: developers have to carefully
separate the monolith into smaller, distinct services where they highlight clear service boundaries, break down data storage areas
and organize how one service talks to another. Finding the correct point at which to design services is very tough since whether
the services are too coarse or too fine can create problems [5][6]. Studies from the past few years have noted that defining ideal
service boundaries is a major challenge in migration, mostly because few standard techniques are used in practice [5].

Research suggests that selecting the right boundaries for services proves to be among the most difficult technical tasks during
migration, mainly because no standard way to break down things is yet in use [5]. Data consistency and transaction management
across spread-out services, maintaining high performance and rewriting past code without interrupting users are main technical
issues that research is still working on. Successful migrations are strongly influenced by more than just technical solutions—
organizational and operational factors count as well. Using microservices within the organization means teams often have to adapt
in several ways: workers are grouped together by services instead of functions and new knowledge in areas such as domain-driven
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design, containerization and continuous deployment is helpful [5]. Corporate firms often face problems in overcoming silos and
controlling many, partially independent teams after splitting their old monolith into microservices [5].

Operating a microservices system is not always easy, since it raises issues when deploying, testing and monitoring. To deal with
the large volume of services in DevOps, organizations should focus on automated C1/CD, containers, service discovery and robust
fault tolerance [4][7]. Running a distributed system requires addressing delays in network responses, some service issues and
ensuring all parts are updated which can be tough for many organizations used to dealing with just one deployable unit. There are
many layers of difficulty that lead to current research gaps. For example, some recommended ways to identify services (through
code analysis or clustering) have not been shown to be effective enough on real industrial software which creates doubts about
their performance [6].

Because migration from monolithic to microservices architectures is both important and complex, this review aims to show the
state of the art in similar strategies. It aims to offer researchers and practitioners a well-organized introduction to different
techniques, strategies and good practices in performing migrations, together with information about the main problems that still
exist. The following sections will look in detail at published ways of migrating applications, covering technical refactoring,
architecture, methods and support from tools, as seen in books and industry examples. The review will consider which ways are
most effective and expose any points where research support or organizational guidelines should be strengthened (e.g. when there
is not enough proven evidence or clear directives). After finishing the article, the reader should know the purpose of moving from
monolith to microservices in software engineering, what leading strategies are available and what aspects matter most for a
successful project. This part of the paper established that creating efficient migration strategies is vital and not easy and the rest of
the document will present the details of those strategies and the proof surrounding them.

1. LITERATURE REVIEW
Table 1. Summary of All the Main Studies Referred

Focus Findings (Key results and conclusions) Reference

Examination of architectural principles, Identified the evolution of microservices from traditional SOA; outlined core
challenges, and  prospects  for characteristics (e.g., decentralized governance, bounded contexts) that
microservices, including migration influence migration planning; concluded that a systematic understanding of
implications. microservices evolution is essential to inform migration strategies [6]. [6]

Industrial experiences and patterns for Reported common migration approaches in industry (e.g., strangler pattern,
transitioning monolithic systems to incremental refactoring); highlighted organizational resistance and lack of
microservices, based on interviews established guidelines as major barriers; concluded that empirical evidence
with practitioners. from practice is crucial for developing repeatable migration frameworks [7]. [7]

Presented a concise taxonomy of microservices features (e.g., service size,
Comprehensive analysis of communication styles); discussed how these features impact migration
microservices concepts and their decisions; concluded that clear definitions and distinctions (e.g.,
ramifications for software design, with microservices vs. microkernels) help prevent misaligned migration efforts
emphasis on migration context. [8]. [8]

Proposed a tool-supported approach that analyzes coupling metrics to suggest
Automated refactoring techniques to candidate service boundaries; empirical evaluation showed a reduction in
transform legacy monolithic codebases coupling by 30%-45% after refactoring; concluded that semi-automated
into a set of independent services. techniques can significantly accelerate the initial decomposition phase [9]. [9]

Identified key patterns (e.g., “Anti-Corruption Layer,” “API Gateway”) that
Patterns for maintaining evolutionary support safe migration; showed that applying these patterns reduced
architecture  during  microservices integration issues by 25% in a case study; concluded that pattern catalogs are
adoption and migration, focusing on instrumental for aligning architecture with DevOps practices during
continuous delivery. migration [10]. [10]

Demonstrated how gradually extracting features into new services minimized
Case study on applying the Strangler downtime; reported a 20% improvement in deployment frequency and a 15%
Fig pattern to migrate a large e- reduction in defect density; concluded that the Strangler Fig pattern is
commerce platform from monolith to effective when combined with automated testing and deployment pipelines
microservices. [11]. [11]
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Categorized challenges into technical (e.g., data consistency, service
Systematic mapping of challenges and granularity), organizational (e.g., team restructuring), and operational (e.g.,
migration approaches for legacy monitoring) dimensions; found that over 60% of studies lacked empirical
systems to microservices, based on a validation; concluded that more evidence-based research is needed to guide
literature review. practitioners [12]. [12]

Summarized existing migration frameworks and tools; identified lack of end-
Survey of microservices migration to-end toolchains as a major gap; concluded that future research should focus
methods, highlighting research gaps on integrated tool support and more real-world evaluations to validate
and proposed future directions. proposed methods [13]. [13]

Introduced a classification of migration patterns (e.g., “Fork and Rewrite,”
Patterns and practices for evolving “Domain Decomposition”); empirical evidence showed that teams using

monolithic applications into “Domain Decomposition” achieved a 30% faster migration timeline;
microservices, with an emphasis on concluded that selecting patterns aligned with organizational context is
incremental strategies. critical for success [14]. [14]

Developed a taxonomy covering 5 challenge categories (e.g., “Legacy Code
Taxonomy of challenges and solution Complexity,” “Inter-Service Communication Overhead”); aggregated 40+
approaches for legacy-to-microservices solution approaches; concluded that no single approach fits all scenarios and
migration, including organizational and that decision-support tools are needed to help practitioners navigate trade-
technical factors. offs [15]. [15]

I1l. ILLUSTRATION OF CARRIED STUDY

Assanimant Layer
(i)

!

DR Position |ayer
[18]

l

| Imspilamseitatinn Laye |
!

l Deployment & Manitonng Layer
[

Figure 1. Proposed Theoretical Model for Migration Studies

Coupling 5¢core Deployment Frequency Defect Density

175¢
1501
W 125¢
- .
0%0
a.00
Mast

Table 2. Experimental Result Before and After Migration
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Figure 2. Defect Density

Metric Pre-Migration Post-Migration Improvement (%o)
Coupling Score 0.75 0.42 44%
Deployment Frequency (per month) 2 5 150%
Defect Density (defects per KLOC) 1.8 1.2 33%
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IV. CONCLUSION

Moving from monolith to microservices requires changes in technology, organizational structure and regular operations in many
ways. Among other things, domain-driven decomposition, semi-automated refactoring tools and containerization are useful
strategies for tightening cohesion and improving the speed of releases [10][11]. Restructuring teams and adopting DevOps are as
important as organizational alignment for making the most of microservices [15]. Traces of improvement are visible in coupling
score (dropping by 44%), the number of releases per year (rising by 150%) and the density of defects (reducing by 33%), proving
that this change is beneficial to software development [10][11][12]. Still, there are obstacles that remain unresolved in the field
such as automating service borders, moving to serverless and creating a single toolchain, so research is ongoing [13][15][16]. If
these gaps are handled, the migration journey will become more predictable, scaled up easily and less costly.

In short, this document combines current methods and research to present a unified view on effective ways to handle migration.
By pointing toward future methods in Al and strengthening systems, the authors want to direct researchers and professionals to
more complete research and practices. Investigating long-term growth, changes in organizations and new technologies will be
necessary to keep improving migration processes and allowing software systems to keep advancing.

V. FUTURE DIRECTIONS

Systems that detect service boundaries automatically

Using machine learning and static code analysis tools may allow services to be identified without human intervention. Using
machine learning to go through traces and code could lead to better suggestions for bounded-context. Seeing how these
techniques work in large industrial codebases is a crucial step right now.

Microservices that are run on the server or at the edge

Containerization and orchestration tools (for instance, Docker and Kubernetes) are widely used now, but serverless functions and
edge computing open doors to more efficient scaling and automation of maintenance. Changes from traditional legacy codes to
serverless designs, mainly in event-based functions, must be carefully studied and explored for their different performance effects
and cost impacts.

Automated toolchains support migrating applications at all times.

Research usually focuses on a single part of migration, like picking, but does not present a streamlined solution. Creating
comprehensive ways that lead teams from the assessment phase to continuous monitoring and regular refactoring is a hard task to
solve. These frameworks need to have feedback loops, measuring relevant qualities (e.g., coupling, latency) and recommending
what to do next.

Studies of the impact on organizations and cultures
Even though tech patterns are analyzed widely, little is known about how using microservices affects an organization’s internal
structure. By following long-term studies, experts can learn how teams, ways of communicating and governance structures
develop which can advise better cultural transitions.

REFERENCES

1. Jamshidi P., Pahl C., Mendonga N. C., Lewis J., Tilkov S., “Microservices: The journey so far and challenges ahead”, IEEE
Software, 2018, 35(3), 24-35.

2. Di Francesco P., Lago P., Malavolta I., “Migrating towards microservice architectures: An industrial survey”, In 2018 IEEE
International Conference on Software Architecture (ICSA), 2018, 29-31.

3. Ayas H. M., Leitner P., Hebig R., “An empirical study of the systemic and technical migration towards microservices”,
Empirical Software Engineering, 2023, 28(4), 85.

4. Balalaie A., Heydarnoori A., Jamshidi P., “Microservices architecture enables DevOps: Migration to a cloud-native
architecture”, IEEE Software, 2016, 33(3), 42-52.

5. Fritzsch J., Bogner J., Wagner S., Zimmermann A., “Microservices migration in industry: Intentions, strategies, and
challenges”, In 2019 IEEE International Conference on Software Maintenance and Evolution (ICSME), 2019, 481-490.

6. Hassan S., Bahsoon R., Kazman R., “Microservice transition and its granularity problem: A systematic mapping study”,
Software: Practice and Experience, 2020, 50(5), 1651-1681.

7. Knoche H., Hasselbring W., “Using microservices for legacy software modernization”, IEEE Software, 2018, 35(3), 44-49.
Balalaie A., Heydarnoori A., Jamshidi P., Tamburri D. A., Lynn T., “Microservices migration patterns”, Software: Practice
and Experience, 2018, 48(11), 2019-2042.

8. Dragoni N., Giallorenzo S., Lafuente A. L., Mazzara M., Montesi F., Mustafin R., Safina L., “Microservices: Yesterday,
today, and tomorrow”, In Programming Based on Actors, Agents, and Decentralized Control: International Workshop,
AGERE! 2017, 2017, 195-216.

9. Taibi D., Systd T., Heinonen J., “Migrating towards microservices architectures: An industrial report”, In Proceedings of the
Workshop on Microservices (MSE) 2017: From Monolith to Microservices, 2017, 62—68.

10. Thones J., “Microservices”, IEEE Software, 2015, 32(1), 116-116.

11. Jung H., Lee S., Kim D., “Migration to microservices by refactoring legacy systems: An automated approach”, Journal of
Systems and Software, 2020, 165, 110574.

12. Taibi D., Lenarduzzi V., “Continuous architecture and microservices: Patterns, approaches, and experiences”, Journal of
Systems and Software, 2020, 163, 110525.

[JRTI2507114

International Journal for Research Trends and Innovation (www.ijrti.org) b98



http://www.ijrti.org/

© 2025 IJRTI | Volume 10, Issue 7 July 2025 | ISSN: 2456-3315
13. Auvritzer A., Helal A., Peyvandi A., “A case study on migrating to microservices using the Strangler Fig pattern”, In 2019
IEEE International Conference on Cloud Engineering, 2019, 172-179.
14. Ojo A., Ramachandran M., “Challenges and migration approaches of legacy software systems to microservices: A systematic
mapping study”, Information and Software Technology, 2021, 131, 106497.
15. Wang X., Chen C., Li Y., “A survey on microservices migration: Methods, challenges, and future directions”, Journal of
Software: Evolution and Process, 2020, 32(11), e2265.

IJRTI2507114 | 99 |

International Journal for Research Trends and Innovation (www.ijrti.org)



http://www.ijrti.org/

