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Abstract: Microservices Architecture (MSA) has emerged as a promising paradigm for building scalable and flexible software systems.
While extensive research focuses on MSA’s technical aspects, there remains a gap in understanding how practitioners make decisions
to adopt and implement MSA in real-world organizational contexts. To address this gap, we conducted an in-depth qualitative study
through 30 semi-structured interviews with experienced practitioners in the field. Our investigation unveils the intricate factors driving
practitioners’ decision-making processes during MSA adoption. We highlight the multifaceted influences of reusability, scalability,
extensibility, maintainability, and other factors, shedding light on the motivations behind adopting MSA. Moreover, we delve into
key strategies practitioners employ during MSA adoption, emphasizing the importance of the Modulith approach as a bridge between
monolithic and MSA Our findings underscore the significance of practitioner experience in shaping MSA adoption decisions.
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1. Introduction
In the rapidly evolving realm of software architec-

ture, Microservices Architecture (MSA) has emerged as
a groundbreaking paradigm that promises to revolutionize
the way modern applications are designed, developed, and
deployed [1]. Unlike traditional monolithic architectures,
where applications are built as large, interconnected entities,
MSA advocates for the decomposition of complex systems
into smaller, independent services known as microservices
[2]. Each microservice encapsulates a specific business
functionality and communicates with others through well-
defined interfaces [3]. The benefits of adopting MSA are
manifold and far-reaching. One of the most significant
advantages lies in its inherent modularity, which promotes
agility and scalability [4]. With MSA, development teams
can work on individual microservices independently, en-
abling faster development cycles and allowing for swift
changes without disrupting the entire system [5][6]. Scala-
bility is another key feature; as microservices can be scaled
individually based on their specific resource requirements,
the architecture is well-suited to handle varying workloads
and accommodate growth seamlessly [7][8]. Furthermore,
MSA enhances fault isolation. Since each microservice
operates independently, a failure in one service does not
necessarily impact others, resulting in increased system
reliability and resilience [9]. This architecture also aligns

well with modern development practices like DevOps and
Continuous Integration/Continuous Deployment (CI/CD),
facilitating faster and more frequent releases [10][11]. In
addition to technical advantages, MSA brings about or-
ganizational benefits. It enables cross-functional teams to
work on individual microservices, promoting a decentral-
ized development approach and empowering teams to take
ownership of their services [12]. This fosters a culture of
accountability and innovation within development teams. As
organizations strive to stay competitive in the digital age,
MSA offers a strategic advantage. Its ability to accommo-
date evolving business requirements, respond to changing
market demands, and deliver software faster makes it a
prime choice for companies seeking to achieve digital
transformation and maintain a competitive edge [13].

However, while MSA offers a multitude of advantages,
its implementation is not devoid of challenges. The very
modularity that fosters agility can introduce complexities
in terms of communication between microservices, data
consistency, and overall system monitoring [14]. Orches-
trating the interactions between these granular compo-
nents demands careful consideration to avoid a fragmented
ecosystem [15]. Additionally, ensuring proper testing and
deployment across numerous services can become intricate
[16]. It’s important to note that MSA might not be suit-
able for all projects and organizations, as the decision to
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adopt it should be based on factors such as project scope
[17], team expertise, and existing infrastructure. Therefore,
understanding and effectively addressing the inherent com-
plexities of MSA adoption is crucial for its successful
integration within diverse organizational contexts [18][19].

The intricacies of MSA adoption, the factors that drive
it, and the practical strategies for its successful integration
have remained subjects of interest and exploration. In light
of this, our motivation for this study stems from a profound
need to bridge the gap between the theoretical understand-
ing of MSA adoption and its real-world implementation in
the industry. A notable catalyst for our research emerged
from an observation in March 2023, when Amazon made
headlines by announcing their transition from a distributed
MSA to a monolith application, yielding substantial benefits
such as increased scale, enhanced resilience, and an as-
tonishing 90% cost reduction in Prime Video’s audio/video
monitoring [20]. This revelation sparked our curiosity, high-
lighting a divergence between conventional wisdom about
MSA adoption and the pragmatic choices made by industry
leaders. Against this backdrop, our research embarks on a
journey to address this disparity and uncover the underlying
dynamics that shape the adoption of MSA. To this end, we
have set two primary objectives:

• Our first objective involves delving into the intricate
landscape of factors influencing practitioners’ deci-
sions when adopting MSA. By investigating these
influences, we aim to gain a nuanced understanding
of the motivations, triggers, and considerations that
prompt organizations to embrace MSA.

• Our second objective focuses on revealing the key
practices and strategies employed by practitioners
during the adoption of MSA within their projects.
Through this inquiry, we aim to uncover practical
insights, approaches, and methodologies that guide
practitioners in successfully transitioning from tradi-
tional monolithic architectures to the intricate land-
scape of MSA.

Our study is propelled by the aspiration to update the
state-of-practices of the adoption of MSA and to bridge
the gap between MSA theory and its real-world adoption.
By addressing these objectives, we aim to contribute to
the practical understanding of MSA adoption and empower
practitioners with actionable insights that facilitate informed
decision-making and successful integration of MSA within
diverse organizational contexts. To achieve this goal, we
employed an industrial inquiry and qualitative research
methodology. This involved conducting a comprehensive
series of semi-structured interviews with 30 practitioners
deeply engaged in the field of MSA.

This study contributes significantly to MSA adoption
understanding and practice. It reveals the multifaceted fac-
tors guiding practitioners’ decisions, providing insights into

motivations and contextual considerations. Additionally, it
details key practices, offering a practical framework for
successful adoption. The study advances understanding of
the Modulith strategy as an effective intermediate approach,
combining monolithic simplicity with microservices’ mod-
ularity. Lastly, it emphasizes the need for further research,
particularly in standardizing migration and decomposition
strategies, and underscores the importance of practitioner
experience in MSA adoption decisions.

The remainder of this paper is structured as follows:
Section 2 provides an exploration of the existing literature
in the field of MSA. In Section 3, we examine related works
that have contributed to the understanding of MSA adop-
tion. Section 4 outlines the research methodology adopted
for this study, detailing our approach to data collection
and analysis. In Section 5, we present the demographic
results of the practitioners who participated in our study.
Section 6 delves into the findings that emerged from our
investigation into MSA adoption practices. Subsequently,
Section 7 engages in a comprehensive discussion of the
implications and insights drawn from the findings. Section
8 highlights potential threats to the validity of our study’s
conclusions. Finally, Section 9 concludes the paper by
summarizing the main takeaways and suggesting possible
avenues for future research.

2. Literature review
The literature review in the field of MSA has pri-

marily centered on several key areas, including state-of-
the-art exploration [21][22][23][24], design patterns de-
tection [25][26][27], migration and decomposition meth-
ods [28][29], and addressing challenges associated with
MSA [30]. A substantial body of research has delved
into understanding the theoretical foundations, architectural
principles, and technological advancements that underpin
the MSA paradigm. Moreover, studies have extensively
investigated design patterns that aid in structuring and
organizing microservices to achieve optimal system perfor-
mance, scalability, and maintainability.

A notable portion of research efforts has been directed
toward the development of effective migration and de-
composition strategies aiming to facilitate the transition
from traditional monolithic architectures to MSA such as
[28][29][31]. These strategies often emphasize architectural
transformations, tooling support, and best practices to en-
sure a successful migration process. Furthermore, the litera-
ture has been attentive to various challenges posed by MSA
adoption, including issues related to communication, data
consistency, monitoring, security, and fault tolerance. These
studies such as Söylemez et al. [30] and Munaf et al. [32]
have provided valuable insights into mitigating obstacles
and optimizing the benefits of MSA implementation.

However, while the existing body of work has signifi-
cantly contributed to the theoretical understanding of MSA,
there remains a gap in understanding how practitioners in
real-world organizational contexts make decisions regarding
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MSA adoption and how they navigate the intricacies of
its implementation. This study seeks to address this gap
by adopting an industrial inquiry and qualitative research
approach, centered on practitioner perspectives and experi-
ences. By focusing on the decision-making processes, fac-
tors influencing adoption choices, and the practical strate-
gies employed by practitioners, this research aims to provide
a holistic understanding of the intricacies and dynamics sur-
rounding MSA adoption. In doing so, our study contributes
to bridging the divide between theoretical knowledge and
real-world practices, offering valuable insights that can
inform practitioners, researchers, and organizations seeking
to embark on successful MSA adoption journeys.

3. Related work
In 2022 Zhou et al [33] conducted an industrial inquiry

that sheds light on the real-world adoption of MSA through
an empirical lens. This investigation aims to uncover the
gaps between idealized visions of MSA presented by Fowler
and Lewis in 2014 [3] and the actual industrial practices,
as well as the challenges practitioners face during adop-
tion. The authors employ a qualitative research approach
involving semi-structured interviews with practitioners from
20 software companies in China. Their findings highlight a
set of common practices and associated challenges in the
industry, providing insights into the complexities of MSA.
Furthermore, they identify key decision points that require
careful consideration by practitioners to balance the benefits
and challenges of MSA.

Comparing this study with our own, we note a similar
focus on empirically exploring MSA adoption in real-world
contexts. However, our study diverges in its objectives, as
we aim to delve into the factors influencing practitioners’
decisions to adopt MSA and the key practices and strategies
they employ during the adoption process, our research
seeks to uncover the motivations and triggers for MSA
adoption and provide a comprehensive understanding of
how practitioners navigate the adoption journey. While the
study conducted by Zhou et al [33]. sheds light on the gaps
between the ideal characteristics presented by Fowler and
Lewis [3] and the realistic practices of MSA. Our study
provides a more focused and detailed examination than the
Zhou et al work [33]. We delve deeply into the decision-
making processes behind MSA adoption and meticulously
explore the strategies practitioners employ during adoption.
By thoroughly analyzing both the decision-making factors
and the intricate implementation strategies, our research
contributes to a holistic understanding of MSA adoption
practices and provides a comprehensive framework for
practitioners seeking guidance in their adoption journey.

The survey conducted by Velepucha and Flores [16]
offers a comprehensive exploration of MSA, emphasizing
principles, patterns, and migration challenges. They con-
centrate on providing a detailed explanation of monolithic
and MSA, highlighting foundational software engineering
concepts. Their work presents patterns for microservices

design and emphasizes the importance of Domain-Driven
Design (DDD) for replaceability and autonomy. In contrast,
our research delves into real-world practitioner perspectives,
focusing on the decision-making factors and strategies
employed during MSA adoption. Both studies contribute
valuable insights to the understanding of MSA, yet the
approaches differ significantly. Velepucha and Flores [16]
offer a theoretical foundation and recommend DDD for suc-
cessful migrations, providing a roadmap for researchers and
professionals. In comparison, our study takes a qualitative
research approach, exploring the motivations and triggers
behind practitioners’ decisions to adopt MSA, providing a
more in-depth and nuanced understanding of the adoption
process. The studies, when considered together, offer a
complementary perspective on MSA adoption, combining
theoretical principles with practical insights from practi-
tioners, enriching the overall understanding of this complex
transition.

4. Research method
As illustrated in Figure 1, our study follows an industrial

inquiry and qualitative research approach, seeking to pro-
vide deep insights into the intricacies of MSA adoption.
To achieve this, we conducted a comprehensive set of
interviews with 30 practitioners deeply entrenched in the
realm of MSA. The commencement of this study took
place in April 2023, extending over a duration of three
months. The research methodology employed aligned with
a well-established qualitative approach, namely interviews
as delineated by Brinkmann & Kvale [34]. The collabo-
rative efforts of the three Ph.D. student researchers and
their supervisor were instrumental in devising the interview
framework, orchestrating data collection by engaging with
practitioners through interviews, and subsequently under-
taking data analysis to facilitate comprehensive reporting.

A. Research questions
This study seeks to comprehensively explore the realm

of MSA adoption within organizational contexts. To achieve
this, two key research questions were formulated, each with
a distinct objective aimed at unraveling different aspects of
practitioners’ experiences with MSA adoption.

1) RQ1: What factors influence practitioners’ decision-
making processes in adopting MSA in their organiza-
tions?
The primary objective of RQ1 is to delve into the intri-

cate landscape of factors that shape practitioners’ decision-
making processes when adopting MSA. By investigating
this question, we aim to gain insights into the underly-
ing motivations, triggers, and considerations that prompt
organizations to embrace MSA. The exploration of these
factors will enable us to unravel the nuanced interplay
between the decision to adopt MSA and the contextual
dynamics of the organizations in which it is implemented.
Furthermore, understanding these influences will contribute
to a more comprehensive understanding of the adoption
journey, shedding light on why and when MSA is chosen
as an architectural paradigm.
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2) RQ2: What are the key practices and strategies em-
ployed by practitioners during the adoption of MSA in
their projects?
The focal point of RQ2 is to illuminate the key practices

and strategies that practitioners employ as they navigate the
adoption of MSA within their projects. Through this in-
quiry, we aim to uncover the practical insights, approaches,
and methodologies that guide practitioners in successfully
transitioning from traditional monolithic architectures to the
intricate landscape of MSA. By investigating the strategies
used, the sequence of steps taken, and the underlying
principles adhered to, we intend to provide a comprehensive
framework that practitioners and organizations can draw
upon when embarking on their own MSA adoption jour-
neys. Ultimately, the objective of this research question is to
contribute to a knowledge base that enhances the practical
understanding of MSA adoption and equips practitioners
with valuable guidance for its effective implementation.

B. Research procedure
The research procedure for this study was meticulously

designed to ensure a systematic and comprehensive explo-
ration of MSA adoption. The interviews were conducted
with a substantial emphasis on fostering comprehensive
discussions between the interviewees and the interview-
ers. This approach entailed a combination of open-ended
questions, strategically designed to elicit both anticipated
and unforeseen insights throughout the interview process.
This dynamic approach to data collection facilitated a
comprehensive spectrum of information to be gleaned from
the interviews, as indicated in the structured questionnaires
provided in Table I. The procedure encompassed five stages,
each aimed at gathering insights from experienced practi-
tioners in the field.

• Brainstorming and Interview Plan Development:
The initial stage involved collaborative brainstorming
among the four researchers of this work to iden-
tify key areas of interest related to MSA adoption.
This collective effort allowed for the delineation of
pertinent topics and themes that would guide the
subsequent interview process. Through this process,
the researchers aimed to ensure the exploration of
diverse aspects of MSA adoption, thereby enhancing
the comprehensiveness of the study.

• Design of Interview Instrument: Building upon the
outcomes of the brainstorming sessions and drawing
inspiration from previous MSA-related survey stud-
ies, the researchers proceeded to design the interview
instrument. This instrument was meticulously crafted
to align with the identified areas of interest and aimed
to elicit in-depth insights from practitioners. The
questions within the instrument were thoughtfully
formulated to facilitate a rich and nuanced exploration
of MSA adoption experiences.

• Practitioner Selection and Invitation: Concurrently,
the researchers embarked on the task of identifying

suitable practitioners to participate in the interviews.
To ensure a diverse pool of experienced practitioners,
the researchers focused on participants from 3 in-
ternational software engineering conferences and tow
tech enterprises expos held in Morocco and France.
These conferences and expos were recognized for
attracting experts in the field, making them ideal
platforms for practitioner recruitment.

• Criteria-Based Selection: The selected practitioners
were those with a substantial background in the
domain of software architecture, having accumulated
more than five years of industry experience in soft-
ware engineering, including at least three years of
practical engagement with MSA. This meticulous
criterion aimed to ensure that the participating prac-
titioners possessed substantial insights and firsthand
experience to contribute to the study’s objectives.

• Interview Initiation: The final stage of the research
procedure commenced with the initiation of inter-
views with practitioners who accepted the invitation.
The researchers engaged in open and exploratory
conversations with the selected practitioners, utilizing
the interview instrument as a guide. These interviews
aimed to uncover practitioners’ perspectives, experi-
ences, and insights related to MSA adoption.

TABLE I. The interview questions

No. Question

Q1 How many years of experience do you have
working with MSA? Can you briefly describe
your role and involvement in projects related to
MSA during that time?

Q2 Can you describe a specific instance when your
organization decided to adopt MSA?

Q3 How did MSA characteristics play a role in your
decision to adopt MSA?

Q4 What challenges or concerns did you encounter
during the decision-making process, and how
did you address them? Were there any specific
stakeholders or internal dynamics that influ-
enced the decision?

Q5 What specific practices and strategies did you
employ during the adoption of MSA in your
projects?

Q6 What were the major challenges you faced
during the adoption of MSA? Can you share
the specific strategies or approaches you used
to overcome these challenges and ensure suc-
cessful adoption?

Q7 What are the factors that you considered in
adopting MSA?
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C. Data collection
The data collection process for this study employed a

semi-structured interview approach, incorporating a blend
of straightforward open-ended inquiries to comprehensively
capture anticipated and unanticipated data across interviews.
To accommodate the language preferences of the practi-
tioners, interviews were conducted in Arabic, French, or
English, languages proficiently understood by the interview-
ers. The interviews were primarily conducted face-to-face,
undertaken at the interviewees’ locations spanning nine
cities across Morocco and France. However, geographic
constraints necessitated that eight interviews be conducted
online. The data collection phase extended over a span of
approximately three months, encompassing a total of 30
interviews. Each interview session involved the participation
of one interviewee and four researchers functioning as
interviewers.

During the interviews, one researcher facilitated the
question-and-answer process guided by the interview in-
struments, while the remaining researchers assumed note-
taking responsibilities and posed supplementary queries to
ensure comprehensive coverage of the topics of interest.
The entirety of the interview sessions accumulated to a total
duration of 27 hours and 35 mins, with an average duration
of 55 minutes per interview. As a precaution against any loss
of significant insights, all interviews were recorded using a
digital voice recorder following the explicit consent of the
interviewees. This meticulous approach aimed to ensure the
accuracy and thoroughness of the collected data.

D. Data synthesis
The process of data synthesis encompassed strict metic-

ulous steps to ensure a comprehensive analysis of the
interview data. Initially, a researcher meticulously tran-
scribed the interview recordings, followed by a rigorous
dual verification conducted by the other two researchers
to uphold accuracy. To mitigate the potential influence
of researcher bias, a strategy of independent coding was
implemented. Each interview transcript was coded by the
three researchers individually, contributing to a multifaceted
and unbiased perspective in the analysis process. Adhering
to the guidance of Welsh [35], the data synthesis proce-
dure employed a blend of manual and computer-assisted
techniques. The qualitative data synthesis tool, NVivo1

, was leveraged to facilitate efficient pattern recognition
within substantial volumes of textual data, enhancing the
precision of the synthesis process. Subsequently, the data
underwent thematic synthesis, a method outlined by Patton
[36]. This method involved a progressive encoding process
applied to the data. The researchers conducted a systematic
manual analysis to identify prominent themes, concerns, and
practices associated with various phases of MSA adoption.

5. Demographic results
This section presents the demographic characteristics

of the interviewees, providing valuable insights into the

1https://lumivero.com/products/nvivo/

profiles of the participants who contributed to the study.
Table II provides a concise overview of the demographic
attributes of the interviewees, encompassing their respective
domains, locations, and organization sizes, these demo-
graphic insights contribute to the robustness and applicabil-
ity of the study’s findings, reflecting a diverse cross-section
of professionals engaged in MSA adoption across distinct
organizational contexts.

Professional Roles: The interviewees represent a spec-
trum of roles within the MSA domain. The distribution
of roles includes project managers (8/30), senior software
architects (18/30), and tech leads (4/30). This diverse mix
of roles reflects the broad engagement of professionals at
varying levels of responsibility and expertise within the
MSA landscape.

Experience and Adoption: Each of the interviewed
practitioners brings substantial experience to the study. With
a minimum of five years in software engineering, these
individuals possess a wealth of knowledge in the software
development field. Significantly, every practitioner has ded-
icated a minimum of three years to adopting MSA. This
depth of experience underscores the participants’ familiarity
with MSA principles, practices, and challenges.

Domain, Location, and Organization Size: The de-
mographic diversity extends to the domains of the inter-
viewees’ organizations. Participants hail from six domains,
Technology and Software Development (S), Telecommuni-
cations (T), E-commerce (E), Business Management (E), IT
Service Provision (P), and Banking and Finance (BF). This
assortment of industries enriches the study’s applicability
across sectors. Additionally, the participants are dispersed
across various cities, including Casablanca, Paris, Lyon, and
Rabat, spanning Morocco and France. Moreover, the size of
the organizations represented varies, from local businesses
with fewer than 100 employees to multinational corpora-
tions boasting more than 10,000 personnel such as IBM
and Oracle. This range in organization size encapsulates
the broad spectrum of enterprises engaging with MSA.
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Figure 1. The procedure of the interview study

TABLE II. The detailed information of the 30 practitioners

No. Domain Company Location Company Size

S1 S Multinational >10,000
S2 S Multinational >10,000
S3 S Casablanca/Morocco <100
S4 S Casablanca/Morocco <100
S5 S Paris/France 5000–10,000
S6 S Lyon/France 1000–5000
T1 T Multinational 5000–10,000
T2 T Multinational 5000–10,000
T3 T Casablanca/Morocco 5000–10,000
E1 E Casablanca/Morocco 100–1000
E2 E Casablanca/Morocco 100–1000
E3 E Casablanca/Morocco 1000–5000
E4 E Marrakech/Morocco <100
B1 B Casablanca/Morocco 100–1000
B2 B Casablanca/Morocco 100–1000
B3 B Casablanca/Morocco 1000–5000
B4 B Casablanca/Morocco 1000–5000
B5 B Casablanca/Morocco 1000–5000
B6 B Multinational 100–1000
B7 B Paris/France 1000–5000
B8 B Paris/France 1000–5000
B9 B Rabat/Morocco 100–1000
P1 P Multinational >10,000
P2 P Multinational >10,000
P3 P Casablanca/Morocco 100–1000
P4 P Casablanca/Morocco 100–1000
P5 P Casablanca/Morocco 1000–5000

BF1 BF Casablanca/Morocco 100–1000
BF2 BF Casablanca/Morocco 5000–10,000
BF3 BF Rabat/Morocco 100–1000

6. Findings
The focus of this study is to provide a comprehensive

overview of the contemporary practices in the adoption of

MSA. The primary objective is to gain insights into the
decision-making processes surrounding the utilization of
MSA within diverse industries. This research seeks to elu-
cidate the specific circumstances that prompt organizations
to embrace MSA, exploring both the timing and strategies
involved in this transition. Additionally, the study aims to
delve into the nuances of how MSA is adopted, shedding
light on the various approaches employed by industry
practitioners. By examining the ”when” and ”how” of MSA
adoption, this research strives to contribute valuable insights
into the current landscape of architectural transformations.

A. Time to Use
This section explores the specific instances and reasons

that led practitioners to adopt MSA extracted from Q2.
Through analyzing the responses from the practitioners,
it becomes evident that the timing of MSA adoption var-
ied across different organizations. The graph in Figure 2
presents the seven detected influences on the adoption of
MSA across six domains.

1) Early adoption for scalability and agility
Among the respondents, 23 out of 30 practitioners

adopted MSA early in their projects to address scalability
and agility concerns. Recognizing the need for a more
flexible and responsive architecture, they sought to ac-
commodate future growth and efficiently handle varying
workloads. MSA provided a solution by breaking down
monolithic applications into independent microservices, al-
lowing granular scalability, optimized resource utilization,
and faster development cycles [7][37]. This strategic choice
afforded organizations a competitive advantage, improving
time-to-market for products and services and enhancing
adaptability to dynamic market demands.

2) Reactive adoption due to monolithic challenges
For 13 practitioners, the adoption of MSA was reactive

and driven by challenges encountered with their existing
monolithic architecture. Cumbersome maintenance, longer

https:// journal.uob.edu.bh

https://journal.uob.edu.bh


Int. J. Com. Dig. Sys. 15, No.1, 1417-1432 (Mar-24) 1423

development cycles, and the inability to scale specific
features independently were key challenges. The limitations
of monolithic architectures prompted these organizations to
consider MSA as a solution to address these issues. MSA
adoption provided a remedy by introducing modularity,
scalability, and agility, allowing organizations to overcome
the limitations of their monolithic systems.

3) Strategic long-term planning
A smaller subset of practitioners (4 out of 30) strategi-

cally adopted MSA as part of their long-term planning. Rec-
ognizing the potential benefits early on, these organizations
aligned their architecture to be more modular and flexible
from the beginning. They foresaw the increasing complexity
of their applications and wanted a modular architecture
that could accommodate future expansions and seamlessly
integrate new services. MSA adoption was viewed as a
strategic decision to build a scalable and adaptable system,
providing a solid foundation for future innovations.

4) Post-market release and customer demands
Feedback from customers and their demands for fre-

quent updates influenced the adoption of MSA for 14
practitioners. The decision came after launching products or
services to the market, where organizations received valu-
able feedback. Customers in the fast-paced digital landscape
expect regular updates and continuous improvement. MSA
allowed organizations to deploy updates more frequently
and respond to customer needs faster. The modular nature of
microservices facilitated independent development, testing,
and deployment, enabling organizations to meet customer
demands more effectively.

5) Legacy system modernization
A significant number of practitioners (19 out of 30)

adopted MSA as part of their legacy system modern-
ization efforts. Facing challenges with aging monolithic
systems accumulating technical debt and limited scalability,
these organizations sought a solution to modernize their
applications and make them more responsive to business
changes. MSA offered a way to address these challenges by
providing modularity, scalability, and adaptability, allowing
organizations to overcome the limitations of their aging
monolithic systems.

6) Tech stack updates and adoption of cloud services
The decision to adopt MSA was influenced by tech-

nological advancements and the increasing adoption of
cloud services for 17 practitioners. Updating technology
stacks and migrating infrastructure to the cloud led these
organizations to recognize the potential benefits of cloud-
native architectures, with MSA emerging as a natural fit.
MSA aligned well with cloud-native capabilities, offering
scalability, resilience, cost savings, faster innovation cy-
cles, easier management, and maintenance. Cloud services
played a significant role in shaping the decision to transition
to MSA.

Figure 2. Influences on the adoption of MSA across different
domains

7) Market influence and industry trends
Two respondents from the E domain mentioned that

market influence and industry trends played a role in their
decision to adopt MSA. Observing the increasing adoption
of MSA by leading organizations in their industry, these
practitioners recognized the potential benefits of embracing
a microservices-based approach. They decided to follow
suit to stay relevant, meet customer expectations, and gain
a competitive edge. Industry leaders often set the tone for
best practices and innovation, making the adoption of MSA
an opportunity to align with industry standards and proven
approaches to software development. Here is an interesting
quote from E3 that illustrates this market influence: ”MSA
gained significant traction in our industry, and we noticed
that many successful companies were adopting it. We
saw the potential to improve our development cycles and
respond better to customer needs. It made strategic sense
to follow the industry trend and leverage the advantages of
MSA.”

B. Decision-making factors
Decision-making factors are crucial considerations that

influence the adoption of MSA across different domains.
Based on responses both Q3 and Q4 from practitioners
in various industries, the Figure 3 presents the frequency
of mentions for each factor from the 8 found factors,
shedding light on the factors that play a significant role
in the decision-making process.

1) Reusability
Reusability stands out as a critical decision-making fac-

tor, consistently mentioned across all domains with a total
of 17 mentions. Practitioners recognized the strategic value
of developing microservices that could be reused across
different projects, leading to substantial time and effort
savings in the long run. By focusing on modularity and
reusability in their design approach, organizations aimed
to create a repository of reusable components, fostering
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code sharing and standardization. This strategic adoption of
MSA underscores the commitment to building a sustainable
foundation for future development projects.

2) Scalability
Scalability emerged as a pivotal factor driving MSA

adoption across various domains, accumulating a total of
23 mentions. The need for a system capable of handling
increased workloads and adapting to changing market de-
mands drove practitioners to adopt MSA. Breaking down
monolithic applications into independent microservices al-
lowed organizations to scale each service independently
based on demand. This approach ensured optimal resource
utilization, contributing to improved performance. Scala-
bility played a central role in the decision to embrace
MSA, enabling dynamic responses to evolving business
requirements and market demands.

3) Extensibility
Extensibility garnered 21 mentions as a significant factor

influencing MSA adoption. Organizations recognized the
importance of building a system that could easily accom-
modate changing business requirements and allow seam-
less modifications and extensions. Embracing principles of
loose coupling and employing modular design patterns,
practitioners ensured that each service could be extended
or modified without impacting other parts of the system.
This emphasis on extensibility supported faster and more
efficient development cycles, enabling organizations to stay
relevant and adapt to evolving business needs.

4) Maintainability
Maintainability emerged as a critical factor with 24

mentions in the decision-making process for adopting MSA.
Practitioners emphasized the importance of building a sys-
tem that is easy to maintain and update over time. By
adhering to clean code practices, comprehensive documen-
tation, and implementing automated testing and continu-
ous integration, organizations ensured that their microser-
vices remained maintainable and could be iterated upon
efficiently. This commitment to maintainability reflects a
strategic approach to reducing technical debt and ensuring
system stability in the face of evolving requirements.

5) Technology heterogeneity
While not as prominently mentioned, Technology Het-

erogeneity received 9 mentions, particularly in the S, E,
and P domains. Organizations in these domains recognized
the relevance of seamlessly integrating diverse technolo-
gies to achieve business objectives effectively. Adopting
MSA allowed them to develop microservices using different
technologies, facilitating efficient communication through
standardized APIs. This strategic approach addressed the
challenges of integrating multiple technologies, ensuring
smooth data exchange and functionality across the system.

Figure 3. Influences frequency of key factors mentioned by domain

6) Faster development cycles
Faster Development Cycles emerged as an essential

consideration, accumulating 16 mentions in the decision-
making process for adopting MSA. Organizations acknowl-
edged the significance of accelerating development pro-
cesses to respond quickly to market demands and stay com-
petitive. MSA facilitated rapid development by breaking
down monolithic applications into manageable microser-
vices. Each microservice could be developed independently,
allowing for parallel development and deployment, resulting
in reduced time-to-market for new products and services.

7) DevOps
DevOps played a crucial role in the decision-making

process for adopting MSA, receiving a total of 17 mentions.
Organizations recognized the need to streamline develop-
ment and operations processes for better collaboration and
faster deployment cycles. The implementation of DevOps
practices in conjunction with MSA enabled seamless com-
munication and collaboration between development, testing,
and operations teams. This approach fostered automation
and CI/CD, allowing for faster and more reliable software
deployments, enhancing overall organizational agility and
responsiveness.

8) Resilience
Resilience emerged as a critical consideration with 18

mentions in the decision-making process for adopting MSA.
Organizations emphasized the importance of building a sys-
tem that could withstand failures and maintain overall avail-
ability. Through fault tolerance mechanisms and distributed
architectures, practitioners built resilient systems capable of
handling failures gracefully and recovering quickly. This
strategic adoption of MSA ensured consistent and reliable
system performance, even in the face of unexpected events.

C. Adoption strategies
The practitioners employed two primary adoption strate-

gies for transitioning to MSA: the Strangler strategy and
the Demolition strategy. The extracted resalt of Q5 and Q6
is presented in Figure 4, out of the total 30 respondents,
24 practitioners opted for the Strangler strategy, while 6
practitioners chose the Demolition strategy.

https:// journal.uob.edu.bh

https://journal.uob.edu.bh


Int. J. Com. Dig. Sys. 15, No.1, 1417-1432 (Mar-24) 1425

1) Strangler strategy
The Strangler strategy, which garnered significant adop-

tion by 24 practitioners, proved to be a favored approach
in transitioning from existing monolithic systems to MSA.
The practitioners from different domains highlighted its
advantages, stating that they chose the Strangler strategy
because it allowed for a gradual migration. By gradually
replacing specific functionalities with microservices, they
minimized the risk of disruption and ensured a smooth
transition, contributing to a more manageable and successful
adoption. Within the Strangler strategy, practitioners em-
ployed various Decomposition Methodologies to guide their
transition:

• Domain-Driven Design: 14 practitioners opted for
DDD to guide their shift to MSA. DDD involves
breaking down monolithic applications along domain
boundaries, assigning each microservice specific busi-
ness capabilities [38]. This aligns architecture with
business logic, fostering a modular and cohesive
design. DDD enhances application understanding,
promotes isolated microservices for easier manage-
ment, and enables scalable, domain-specific services
for optimal resource utilization [39]. The approach
accelerates development cycles, allowing concurrent
work on microservices and swift deployment. A
practitioner from the B domain emphasized DDD’s
effectiveness, stating, ”We chose DDD because we
wanted to align our application with our business
logic. By breaking down the monolithic applica-
tion into domain-specific services, we achieved a
more organized and maintainable architecture. It also
helped us scale individual services based on demand,
ensuring optimal performance...” (B5).

• Experience-Driven Decomposition (EDD): 5 prac-
titioners drew from past project experiences to guide
their transition to MSA. By learning from prior
endeavors, they anticipated challenges, applied best
practices, and avoided past mistakes, streamlining the
migration process. Leveraging insights from similar
projects enabled them to foresee hurdles, strategize
effectively, set realistic timelines, and allocate re-
sources wisely, ensuring a smoother transition. A
practitioner from the S domain highlighted their
strategic approach, stating, ”Drawing on our experi-
ence from similar projects allowed us to approach the
migration strategically. We were able to identify po-
tential pitfalls early on and devise effective solutions.
It gave us confidence in our decisions and ensured a
smooth transition” (S3).

• Functional Decomposition: 3 practitioners embraced
the functional decomposition methodology to transi-
tion to MSA. This method involves breaking down
the monolithic application into smaller, independent
functional components, enhancing modularity and
flexibility. By isolating specific functionalities into

standalone microservices, teams can work indepen-
dently on each service, improving development ef-
ficiency and facilitating maintenance and updates.
The granularity of this approach promotes reusability,
reducing redundant efforts and fostering code sharing
across projects [40]. This strategy leads to optimized
resource utilization, faster development cycles, and a
more organized application structure. A practitioner
from the P domain affirmed the positive impact, stat-
ing, ”Functional decomposition was a game-changer
for our development process. It allowed us to build
smaller, focused services that we could easily reuse
across multiple projects. This approach made our
codebase cleaner and more maintainable, and it sig-
nificantly improved our development speed...”(P5).

• Data-Driven Decomposition: 2 practitioners chose
Data-Driven decomposition for their transition to
MSA. This approach organizes microservices around
specific data entities, improving data handling ef-
ficiency, reducing the risk of inconsistencies, and
enhancing scalability [28]. By aligning microservices
with data entities, practitioners achieved better data
encapsulation and streamlined architecture [41]. A
practitioner from the BF domain stated, ”Data-driven
decomposition played a critical role in our successful
transition to MSA. By organizing our services around
data entities, we improved data handling efficiency
and reduced the risk of data inconsistencies. Our
microservices now handle specific data-related tasks
effectively, making our architecture more resilient and
easier to scale. . . ” (BF2).

2) Demolition strategy
The Demolition strategy was embraced by 6 practi-

tioners as their preferred approach to adopting MSA. One
practitioner from the T domain shared their perspective,
stating, ”Our decision to adopt the Demolition strategy was
driven by the need for a complete overhaul of our legacy
system. We decided to dismantle the monolithic application
and build a new system entirely based on microservices to
address our scalability and maintainability concerns.” (T1).

The demolition strategy is a radical approach that
involves replacing the entire monolithic application with
a new architecture based on microservices. Unlike the
strangler strategy, which entails gradual migration, the
Demolition strategy advocates for a complete removal of
the existing system and a fresh start with microservices.
Practitioners who adopt the demolition strategy recognize
that their legacy system may have significant technical debt
and scalability limitations that are difficult to address incre-
mentally. Instead of incrementally replacing components,
they prefer to build a new microservices-based architecture
from scratch to ensure a clean slate and a more robust
foundation for future growth.

In adopting the Demolition strategy, 6 practitioners
utilized 2 decomposition methodologies for their transition
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Figure 4. Decomposition methodologies for strangler and demolition
strategies

to a microservices-based system. 4 practitioners employed
DDD to ensure clear domain boundaries, fostering a focused
and maintainable architecture. Meanwhile, 2 practitioners
opted for an EDD, leveraging insights from past projects to
identify best practices and navigate challenges during the
development process.

3) Decomposition factors
In the process of decomposing monolithic systems into

MSA, practitioners consider multiple factors, as depicted
in Figure 5 , with these findings extracted from Q7.
Reusability, highlighted with 25 mentions, emerges as piv-
otal, emphasizing the creation of modular microservices
for future reuse. Scalability, with 24 mentions, underlines
the importance of independently scaling services based
on demand. Extensibility, cited 23 times, is crucial for
creating adaptable microservices that facilitate seamless
incorporation of new functionalities. Maintainability, men-
tioned 25 times, is critical, ensuring ease of management,
updates, and troubleshooting of individual microservices.
Resilience, noted 16 times, focuses on enhancing system
robustness against failures. Deployment and Infrastructure,
with 19 mentions, is vital for efficient, resilient deploy-
ment processes, often involving containerization and or-
chestration technologies. Team Structures and Autonomy,
cited 21 times, emphasizes decentralization and dedicated
teams for independently deployable microservices. Data
Ownership, mentioned 19 times, stresses the importance
of assigning clear data ownership to microservices for
better consistency and integrity. Testing, with 27 mentions,
becomes paramount for validating individual microservices’
functionality, reliability, and interactions. Monitoring, noted
26 times, plays a crucial role in ensuring the health,
performance, and reliability of microservices and the entire
system. Lastly, Communication, mentioned 23 times, is
vital for coordinating interactions between microservices,
with a focus on effective communication protocols and
well-defined APIs. The practitioners’ perspectives highlight
the strategic considerations that guide the decomposition
process and contribute to the successful adoption of MSA.

4) Modulith architecture
The Modulith architecture, a fusion of ”Module” and

”Monolith,” presents a strategic approach to application
structuring, positioning itself between traditional Monolithic
and MSA. In a Monolithic context, all functionalities reside

Figure 5. Decomposition factors

within a single codebase, whereas MSA segments function-
alities into independent microservices. Modulith introduces
distinct internal packages for subdomains within a mono-
lithic structure, offering a balance between modularity and
coherence.

During the interviews, the Modulith concept surfaced
as a notable and strategic adoption approach. Among the
practitioners engaged, a total of 13 individuals highlighted
their experiences with the Modulith strategy, elucidating
that they have successfully implemented this approach in
at least one scenario. Remarkably, 8 of these practition-
ers resoundingly advocated that the Modulith serves as
an exceptional entry point for contemporary applications.
This strategic choice affords them the dual advantages of
the streamlined monolithic architecture and the adaptive
prowess inherent in MSA.

7. Discussion
This section begins with a comprehensive summary

addressing both RQ1 and RQ2. Following the summary,
the section elaborates on the implications drawn from the
findings section, encompassing insights relevant to both
practitioners and researchers.

A. Summary to answer RQ1 and RQ2
In this study, we delved into the intricate landscape of

MSA adoption by practitioners, seeking to decipher the
factors guiding their decision-making processes and unveil
the strategies they employ during the adoption journey. The
insights gathered from various practitioners across diverse
domains are presented as an overview map in Figure 6 ,
these insights offer valuable perspectives on the intricacies
of adopting MSA.

1) Factors influencing decision-making (RQ1)
RQ1 aims to uncover the intricate processes guiding

practitioners’ decisions as they adopt MSA within organi-
zational contexts. This investigation spans two essential di-
mensions: ”Time to use or the reason to use” and ”Decision-
making factors or what factor triggers the use of MSA”
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each contributing unique insights into the dynamics of MSA
implementation.

The decision of the right time to start adopting MSA
is shaped by various influences that guide practitioners’
decisions on when to adopt this architectural paradigm.
These influences encompass a spectrum of factors, including
early adoption driven by the pursuit of enhanced scalability
and agility, as well as reactive adoption prompted by chal-
lenges posed by monolithic systems. Strategic long-term
planning plays a role in aligning MSA adoption with an
organization’s overarching goals, while post-market release
and evolving customer demands can catalyze the shift
towards a more flexible architecture. The modernization of
legacy systems for improved maintainability and scalability
can also trigger the decision to embrace MSA. Integrating
updated technology stacks and adopting cloud services can
act as enablers, fostering an environment conducive to MSA
implementation. Moreover, the impact of market dynamics
and industry trends further influences the timing of MSA
adoption. In essence, the right time to use reflects a dynamic
interplay of factors that underscores the nuanced nature of
practitioners’ decisions in adopting MSA.

8 motivating factors start the course of MSA integration.
Reusability emphasizes the value of modular components
reusable across projects, enhancing consistency and effi-
ciency. Scalability emerges as a key driver, urging MSA
adoption to tackle varying workloads and accommodate
growing needs. Extensibility underscores the seamless in-
tegration of new functionalities into existing services, vital
for accommodating evolving user requirements. Maintain-
ability surfaces as a cornerstone, emphasizing streamlined
management and upkeep of microservices. Acknowledging
Technology Heterogeneity, organizations opt for adaptable
frameworks like MSA to accommodate diverse technology
stacks. Faster Development Cycles leverage MSA’s mod-
ularity, enabling agile methodologies and swift software
delivery. The inclusion of DevOps practices signifies a
unified approach, accelerating deployment and enhancing
collaboration. Lastly, Resilience underscores MSA’s capac-
ity for fault tolerance and robustness, ensuring reliability.

The integration of DevOps principles significantly im-
pacts the adoption of MSA projects, playing a transforma-
tive role in streamlining processes and fostering a culture of
collaboration and efficiency. The key principles of DevOps
include CI/CD, automation, collaboration, and monitoring.
By embracing these principles, organizations can ensure a
seamless and iterative development process, allowing for
quicker releases and enhanced software delivery. In the
context of MSA adoption, the principles of DevOps align
closely with the core tenets of microservices, promoting
agility, scalability, and faster development cycles. The au-
tomation and continuous integration fostered by DevOps
practices complement the modularity and independence
inherent in microservices. This integration results in a
holistic approach, where the collaborative and automated

nature of DevOps amplifies the advantages offered by MSA,
ultimately contributing to more effective and responsive
organizational software development.

Every practitioner’s adoption of MSA is grounded in a
specific rationale, even among the 2 practitioners influenced
by Market and Industry Trends. Initially, they employ MSA
as a part of their marketing strategy. Hence, the decision
of using is always based on at least one factor such as
reusability, scalability... The overarching conclusion derived
from the findings of RQ1 underscores that “MSA should
be approached as a solution rather than a primary
architectural choice for organizational projects, except
in cases where a significant degree of reusability is
evident”.

2) Key practices and strategies (R2)
RQ2 delves into the realm of key practices and strategies

employed by practitioners during the adoption of MSA
in their projects. This exploration encompasses a twofold
perspective: Adoption Strategy and Decomposition Factors.
These dimensions shed light on the pragmatic approaches’
practitioners undertake and the decisive considerations they
weigh when embarking on the journey of MSA integration.

Adoption strategy: Two adoption strategies were iden-
tified, with practitioners selectively deploying each strategy
to align with their specific contexts. The Strangler strategy
emerged as a preferred approach, allowing a gradual transi-
tion from monolithic architecture to MSA by replacing com-
ponents incrementally. The Demolition strategy also gained
traction, enabling practitioners to dismantle the monolithic
application entirely and reconstruct it as a microservices-
based system.

Within the Strangler strategy, we discovered practi-
tioners employing various decomposition methodologies to
guide the transition from monolithic architecture to MSA.
These included DDD, EDD, Functional Decomposition,
and Data-Driven Decomposition. Similarly, the Demolition
Strategy, another prevalent approach, was associated with
the use of DDD and EDD. This finding highlights the
versatility of decomposition methodologies in guiding prac-
titioners through the intricate process of transitioning to mi-
croservices, thus contributing to the broader understanding
of effective MSA adoption strategies.

Decomposition factors: The factors that are considered
in the process of decomposition are critical cornerstones
in shaping the landscape of MSA adoption. Among these
decisive factors, Reusability emerges as a guiding principle,
advocating for modular components that can be efficiently
reused across projects, streamlining development efforts.
Scalability, a resounding concern, stands as a driving force
behind MSA adoption, ensuring the architecture’s capacity
to handle evolving workloads and future growth demands.
Extensibility, a central consideration, underscores the im-
portance of seamlessly integrating new functionalities into
the architecture, enabling adaptability to changing business
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needs. Maintainability takes the forefront as a linchpin
for sustainable development, emphasizing the organized
management and upkeep of microservices. The focus on
Resilience highlights the architecture’s capacity to ensure
fault tolerance and robustness, contributing to a depend-
able system. Deployment and Infrastructure factors are
pivotal, reflecting the adoption of modern practices like
containerization and orchestration to enhance deployment
and management efficiency. Team Structures and Autonomy
considerations champion the establishment of dedicated
teams for microservices, fostering autonomy and expediting
development cycles. Data Ownership, a crucial aspect,
stresses the clear delineation of data ownership to avoid
conflicts during decomposition. The Testing factor emerges
as a beacon for quality assurance, addressing the intricate
functionality and reliability of individual microservices.
Monitoring, an integral consideration, empowers practi-
tioners to proactively understand and address performance
issues within the microservices ecosystem. Communication,
a key element, underscores the need for effective collab-
oration between microservices to maintain coherence and
harmonization within the distributed system. In summation,
these decomposition factors collectively sculpt the frame-
work of MSA adoption, their intricate interplay shaping
an architecture that aligns with organizational objectives,
resilience, and responsiveness.

Testing: Testing assumes a central role in the adoption
of MSA, as highlighted by insights from 27 out of 30 prac-
titioners in our research. This unanimous acknowledgment
underscores the critical importance of testing in ensuring the
reliability, scalability, and maintainability of microservices
and the overall system. Rigorous testing scenarios, encom-
passing unit tests, integration tests, and end-to-end tests, are
imperative to identify and rectify issues related to service
communication, ensuring the robustness of each microser-
vice. Scalability validation through performance, load, and
stress testing is essential to ascertain that microservices can
scale independently to meet varying demands. Testing pro-
cedures, such as contract testing, contribute to maintaining
consistency across modules, ensuring that changes to one
microservice do not adversely impact others. Additionally,
testing strategies that simulate challenges in distributed
systems address issues related to network latency, data con-
sistency, and error handling. Embracing a DevOps culture,
continuous testing becomes integral to the CI/CD pipeline,
aligning with principles of agility and responsiveness. This
comprehensive testing approach minimizes runtime errors in
production, fostering the success of MSA projects in real-
world organizational contexts.

Modulith: The concept of a Modulith emerged as a
pragmatic bridge between monoliths and microservices.
Practitioners favored the Modulith approach, capitalizing
on the simplicity of a monolithic structure while retaining
the modularity of microservices. It offered an intermediary
phase wherein the system is decomposed into microservices
but remains implemented as a monolith, providing flexibil-

ity to transition modules based on scalability triggers.

In summary, following the decision to embrace MSA,
the subsequent adoption process assumes paramount impor-
tance. The consensus among most practitioners underscores
the significance of a gradual, staged adoption approach.
Moreover, it’s noteworthy that the decomposition process
isn’t merely a methodology; it encompasses a cluster of
indispensable factors, including reusability, scalability, and
others. Nevertheless, it’s important to acknowledge that
practical success in this endeavor often hinges on the
practitioner’s experience and expertise.

B. Implications to practitioners
1) Primary VS solution

The insights derived from these findings hold significant
implications for practitioners embarking on the journey
of adopting MSA. Importantly, the study emphasizes that
the adoption of MSA is primarily driven by the need
to overcome specific challenges rather than a one-size-
fits-all architectural approach. This signifies that MSA is
predominantly employed as a solution to the issues in-
herently present in monolithic systems, aligning with the
principle of selecting the most appropriate tool for the task
at hand. It’s recommended that practitioners approach MSA
adoption with a strategic perspective, thoroughly evaluating
the organizational context and the unique challenges that
necessitate such a transition. Furthermore, the findings shed
light on a unique scenario where organizations aiming
for a high level of reusability can contemplate adopting
MSA as their core architectural approach. This is rooted
in the advantageous quality of reusability that MSA of-
fers. Notably, certain microservices, like Authentication
and Payment microservices, can be viewed as pre-designed
components that can be seamlessly integrated across a range
of projects, even spanning different business domains. As a
result, practitioners looking to capitalize on MSA’s inherent
reusability strength are encouraged to consider adopting it
as a foundational architecture. In this approach, these pre-
designed microservices can serve as robust building blocks
for various projects.

It’s advised to approach MSA adoption from a dual
perspective: as a tailored solution for addressing the specific
challenges posed by monolithic systems and as a strat-
egy for achieving enhanced reusability. By aligning MSA
thoughtfully with contextual requirements and harnessing
its advantages in terms of reusability, organizations can
unlock the complete potential of this architectural paradigm.
This, in turn, can drive innovation, efficiency, and compet-
itiveness in their projects.

2) Modulith
Practitioners widely acknowledge the Modulith strategy

as an effective approach for MSA. Serving as a bridge
between monolithic simplicity and MSA flexibility, Mod-
ulith allows organizations to balance the benefits of both
paradigms. It provides a practical stepping stone for a
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Figure 6. The integrated overview map of ”When” (RQ1) and ”How” (RQ2) the adoption of MSA

gradual transition, especially when an immediate shift to
microservices is impractical. The strategy enables organiza-
tions to decompose monolithic applications into microser-
vices while retaining implementation simplicity. Practition-
ers can identify and transition modules based on triggers
like scalability requirements, minimizing disruptions and
allowing flexible architecture adjustments over time. The
Modulith approach leverages existing monolithic expertise,
reducing the learning curve associated with full-fledged
MSA transitions, ensuring a smoother shift and minimizing
challenges.

C. Implications to researchers
1) Experience-based adoption

The study emphasizes a crucial need for researchers to
address the influence of practitioners’ experience on MSA
implementation, highlighting a lack of standardized guide-
lines. While existing strategies like DDD provide frame-
works for transitioning from monolithic systems, the ab-
sence of definitive guidelines leads to varied outcomes. This
inconsistency calls for comprehensive research to develop
structured and standardized methodologies. Researchers can
explore factors shaping practitioners’ approaches, identify
challenges, and establish best practices. Clear, step-by-step
frameworks considering system complexity, business do-
main, and scalability requirements can guide practitioners,
ensuring smoother migrations, reducing uncertainties, and
promoting consistent outcomes. Standardizing migration
and decomposition strategies not only facilitates industry-
wide MSA adoption but also enhances knowledge sharing,
collaboration, and the evolution of proven methodologies.

2) Modulith approach
This study highlights the Modulith approach as an un-

derexplored yet potentially advantageous strategy in MSA

adoption. While practitioners acknowledge its promise, a
lack of documented research surrounds its implementation.
The unique proposition of combining monolithic simplic-
ity with microservices’ modularity presents an intriguing
avenue for in-depth investigation. Researchers have a valu-
able opportunity to conduct comprehensive studies covering
Modulith’s conceptual framework, practical implementa-
tion, benefits, challenges, and comparative analyses with
other MSA adoption strategies. Thorough documentation of
practitioners’ experiences can contribute empirical evidence
on Modulith’s effectiveness, adaptability, and real-world im-
plications. Additionally, exploring its potential applications
and limitations across diverse industry domains can provide
valuable insights into scenarios where Modulith excels,
potential challenges, and strategies to address drawbacks.

8. Threats to validity
In this section, we discuss the potential threats to the

validity of our study, including construct validity, external
validity, and reliability.

Construct validity: One potential threat to construct
validity is the subjective interpretation of interview re-
sponses. Despite efforts to ensure clarity and consistency
in our interview questions, there is a possibility of mis-
interpretation by both interviewees and interviewers. To
mitigate this threat, we conducted pilot interviews to refine
our interview protocol and ensure that questions were
understood as intended. Additionally, the use of qualitative
data analysis software helps enhance the accuracy of our
thematic coding, minimizing the risk of misrepresenting
participants’ viewpoints.

External validity: As our study focuses on a specific
geographical region and a selected group of practitioners,

https:// journal.uob.edu.bh

https://journal.uob.edu.bh


1430 Mehdi AIT SAID, et al.: Microservices Adoption: An Industrial Inquiry into Factors Influencing...

there is a potential limitation in terms of external validity.
The characteristics of the practitioners, organizations, and
industries in our sample might not fully represent all
potential contexts where MSA is adopted. However, we
aimed to enhance external validity by selecting participants
from a diverse range of domains and company sizes. While
our findings may not be fully generalizable, they contribute
valuable insights that can be informative for practitioners
and researchers across various contexts.

Reliability: To address this potential threat, we imple-
mented several measures to minimize observer bias and
interpretation bias. Firstly, we utilized thematic coding in
conjunction with an inter-rater reliability assessment to
enhance the consistency of our data analysis. This involved
the use of qualitative data analysis software, NVivo, to
facilitate the thematic coding process. Additionally, we
performed cross-analysis of responses from different in-
terviewers, identifying any discrepancies in the extracted
data. In cases of disagreement, a collaborative discussion
was initiated among researchers until a consensus was
reached. These steps collectively contribute to bolstering
the reliability of our study’s findings.

9. Conclusion
This study delved into the nuanced landscape of MSA

adoption within organizational contexts. Through thorough
interviews and qualitative analysis, we unveiled the intricate
decision-making processes and key practices practitioners
employ during MSA adoption. The research highlighted
that MSA is not a one-size-fits-all solution but a deliberate
choice aligned with specific organizational needs. Triggered
by factors like reusability and scalability, MSA addresses
specific challenges within a monolithic system. The Mod-
ulith strategy emerged as an attractive option, combining
monolith simplicity with microservices’ modularity for a
phased transition. Future research avenues include a deeper
exploration of Modulith, standardization of migration strate-
gies, and ongoing investigation into emerging adoption
challenges. Expanding the study across industries and ge-
ographies promises a more comprehensive understanding of
MSA adoption practices, laying a foundation for continued
research to enhance practicality and effectiveness.
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