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Abstract

Micro frontend (MFE) is an architectural style that decomposes
a monolithic frontend application into smaller, manageable, and
independently deployable slices. Despite its increasing adoption,
the field remains relatively underexplored, particularly in terms of
identifying challenges and documenting best practices. Therefore,
the goal of this Master’s Thesis is to propose and evaluate an arti-
fact that supports developers in implementing MFE architectures.
We introduce a catalog of MFE anti-patterns that document com-
mon problems and practical solutions. After proposing the catalog’s
initial version, we conducted three empirical studies, a Personal
Opinion Survey, a Controlled Experiment, and Multivocal Litera-
ture Review. After each study, we refined the catalog to produce
a final version that helps developers identify, solve, and prevent
problems when working with MFE architectures. The contribu-
tions of this thesis include centralized documentation of common
issues and solutions when developing MFE architectures, empirical
evidence on how the catalog can be used, a web application that
showecases the anti-patterns and promotes collaboration within in-
dustry practitioners, and the development of MFE teaching material
that instructors can integrate into software architecture curricula.
We believe that the results of this work have the potential to drive
significant advances in both the practice and theory of MFE, helping
shape future research and improve industry adoption.
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1 Introduction

Software architecture focuses on software design at the highest
level of abstraction [6]. At this level, architects are concerned not
with specific classes or interfaces but with how the system’s com-
ponents, modules, or layers are integrated [15]. As a monolithic
application grows, it becomes challenging to scale due to limita-
tions like technology constraints, the necessity for vertical scaling
only, and the need to reboot the entire application with each de-
ployment [3]. To address these issues, developers are adopting the
Microservice (MS) architectural style to create autonomous, dis-
tributed, and loosely coupled services [2, 4, 7]. This architecture
enables teams to work independently, reducing the development
time for new features. However, different teams often still need to
share the same codebase for the presentation layer.

Micro Frontend (MFE) is an architectural style that extends the
principles of MS to the frontend, breaking down a complex frontend
application into smaller, manageable, and independently deployable

Tayana Conte
Federal University of Amazonas (UFAM)
Manaus, Amazonas, Brazil
tayana@icomp.ufam.edu.br

slices [9, 10]. This approach facilitates independent testing, devel-
opment, and deployment of front-end components, enabling teams
to work autonomously and reducing the development time for new
features [5]. However, some issues faced when adopting MFEs are
increased payload size, UX consistency, complex monitoring and
debugging, state management, and duplicated code [10].

The objective of the thesis is to develop an artifact to support
developers when implementing and maintaining MFEs ar-
chitectures. We propose, evaluate, and evolve a catalog of MFE
anti-patterns to preserve architectural integrity and assist devel-
opers in making well-informed decisions. This two-page abstract
summarizes the previously published paper Designing and Evaluat-
ing a Catalog of Micro Frontends Anti-patterns [11], which presents
the main contributions of Nabson Silva’s Master’s thesis, supervised
by Professor Tayana Conte.

2 Research Methodology

We adapted the evidence-based methodology proposed by Mafra et
al. [8] to develop and evaluate the catalog. First, we conducted a
Rapid Review and found no documented MFE anti-patterns. Based
on anti-patterns previously reported for MS, we then proposed an
initial catalog containing 12 MFE anti-patterns.

We refined and evaluated the catalog through three comple-
mentary studies. A Personal Opinion Survey with practitioners
assessed whether the proposed anti-patterns represented problems
observed in practice. A controlled quasi-experiment with under-
graduate Computer Science students compared the catalog with
guidelines published by practitioners and investigated its effects
on perceived learning. Finally, a Multivocal Literature Review iden-
tified additional anti-patterns in informal sources, including blogs,
technical websites, and online communities, resulting in a more
comprehensive and practice-informed version of the catalog.

3 Results

After collecting feedback from participants and incorporating new
anti-patterns from grey literature, we evolved our catalog and cre-
ated it’s final version with 27 anti-patterns. Drawing on the collabo-
rative repository model proposed by Bogner et al. [1], we developed
an web application to showcase all anti-patterns.!

4 Contributions

This research resulted in the following publications:

e Published papers:

!https://mfe-anti-patterns.online/micro-frontends-anti-patterns/#/catalog


https://mfe-anti-patterns.online/micro-frontends-anti-patterns/#/catalog
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(1) A Catalog of Micro Frontends Anti-patterns [12]: Catalog’s

proposal and evaluation by practitioners through a Per-
sonal Opinion Survey. Published at the IEEE/ACM Inter-
national Conference on Software Engineering (ICSE) 2025

- Research Track.

Evaluating Strategies for Teaching Micro Frontends: Do Anti-
patterns Help? [13]: Experience report on teaching Micro

Frontends to undergraduate Computer Science students,
along with a controlled experiment comparing the catalog

to guidelines provided by developers on the internet. Pub-
lished at the XXXIX Brazilian Symposium on Software

Engineering (SBES) 2025 — Education Track, and received

a Distinguished Paper Award.

Teaching Micro Frontends: Insights from Two Controlled Ex-
periments on Guidelines and Anti-patterns [14]: Extended

version of the paper published in SBES Education Track [13]
due to the invitation after receiving the Distinguished Pa-
per Award. We conducted a second controlled experiment

to compare a new version of the catalog with the origi-
nal one. Published at the Journal of Software Engineering

Research and Development (JSERD).

Designing and Evaluating a Catalog of Micro Frontends Anti-
patterns [11]: Extended abstract summarizing the thesis

after its selection among the ten best Master’s theses in

Computing defended in Brazil in 2025 by the Brazilian

Computer Society (SBC). Published at the SBC’s Concurso
de Teses e Disserta¢des (CTD-SBC).
e Submitted papers:

(1) What Do We Know About Micro Frontends Anti-patterns? A
Multivocal Review of Practitioner Knowledge: Report of the
Multivocal Literature Review we conducted to expand the
catalog by adding anti-patterns proposed by practitioners
in Grey Literature sources. We submitted this paper to the
Information and Software Technology (IST) journal.
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5 Conclusion

By proposing and evaluating an MFE anti-pattern catalog, this
thesis advances Software Engineering by turning fragmented prac-
titioner experience around an emerging architectural style into
structured, reusable, and empirically grounded knowledge. The
catalog formalizes recurring failure modes by clearly defining prob-
lems, symptoms, consequences, and mitigation strategies, creating
a shared conceptual basis for analyzing, comparing, and evolving
MFE. Beyond documentation, this work provides empirical evi-
dence of how these problems manifest in real systems and how
practitioners use the catalog in day-to-day work, thereby strength-
ening the scientific understanding of MFE-specific constraints and
informing future research on measurement, tool support, and auto-
mated detection. In doing so, the thesis contributes both to theory,
by characterizing phenomena and relationships in MFE architec-
tures, and to practice, by enabling knowledge transfer that can
improve architectural decision-making, education, and the quality
of MFE-based systems at scale.

For future work, we plan to conduct a participatory case study to
analyze how practitioners use the catalog and to provide empirical
evidence of its impact on the overall quality of MFE architectures.
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We also aim to examine the effects of the proposed solutions, both
positive and negative, investigating whether their application may
introduce new anti-patterns. Regarding anti-pattern detection, we
intend to formalize the definition of anti-patterns using a formal
notation or specification language, enabling precise representation
and systematic analysis. We plan to develop automated detection
tools to help identify anti-patterns efficiently. Finally, we aim to
explore how the catalog can serve as a foundational knowledge
base for building Al-powered agents that assist practitioners in
making informed architectural decisions in MFE.

Artifact Availability

The artifacts produced by this thesis are available at each paper’s
supplementary material: A Catalog of Micro Frontends Anti-patterns?,
Evaluating Strategies for Teaching Micro Frontends: Do Anti-patterns
Help??, and Teaching Micro Frontends: Insights from Two Con-
trolled Experiments on Guidelines and Anti-patterns?.
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