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Abstract: The transformation of software systems across diverse architectural paradigms represents one of the
most pivotal trends in contemporary information technology. This research article systematically explores the
evolution of Microsoft’s ASP.NET framework into ASP.NET Core as a microcosm of broader architectural shifts
from monolithic systems toward modular, microservice-based designs. Drawing from pivotal frameworks and
methodologies in the literature, this article integrates theoretical foundations, empirical insights, and
methodological approaches to trace the strategic imperatives, technical challenges, and implementation
pathways underlying architectural modernization. It begins by situating ASP.NET Core within the broader context
of software engineering evolution and legacy modernization discourse. Methodologically, it employs a
comprehensive literature-based analytical synthesis, engaging with diverse studies on legacy migration,
microservice identification, decomposition techniques, and architectural assessment frameworks. Results
highlight recurring themes of modular decomposition, tooling efficacy, semantic analysis, and strategic alignment
between organizational objectives and technological adoption. The discussion extensively interprets these
findings, situating them within competing scholarly debates on automation versus manual refactoring,
operational complexity versus flexibility trade-offs, and future research trajectories in reinforcement learning and
Al-assisted migration. The research contributes to theoretical and practical understandings by situating tool-
specific evolution (e.g., ASP.NET to ASP.NET Core) within the larger canon of architectural transformation
research, thereby offering a comprehensive foundation for future applied and empirical investigations.

Keywords: Software architecture evolution; microservices migration; ASP.NET Core; legacy system
modernization; architectural decomposition; tooling strategies

catalyzing a paradigm shift toward modular and
service-oriented forms. Within  this  dynamic
ecosystem, Microsoft’s ASP.NET framework and its
evolution into ASP.NET Core exemplify the intersection
of architectural modernization and practical
engineering tools aimed at addressing legacy
constraints while embracing contemporary
architectural paradigms (Valiveti, 2025).

Introduction

Software architecture, in its essence, represents the
fundamental structure of systems through which
functionalities, constraints, and behaviors are
instantiated. Historically, monolithic architectures
dominated the enterprise landscape due to their initial
simplicity and encapsulation of system functionality
within a single deployable unit (Freire et al., 2021). Yet,

the accelerating demands for scalability, resilience, The evolution from ASP.NET to ASP.NET Core
maintainability, and agile responsiveness have steadily encapsulates a broader trajectory: the pursuit of cross-
eroded the dominance of monolithic systems,
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platform operability, optimized performance, and
modular design that aligns with microservices
principles. This trajectory is not merely technological
but also strategic, demanding alignment with
organizational processes, developer capabilities, and
operational infrastructures. For example, legacy
systems often present multifaceted challenges that
extend beyond code refactoring — encompassing
organizational resistance, scalability limitations, and
data integration obstacles. These complexities have
driven extensive research into systematic frameworks
for migration, including type-based microservices
identification using machine learning and semantic
analysis (Trabelsi et al., 2022), evolutionary search
strategies to improve extraction processes (Sellami et
al.,, 2022), and model-driven reverse engineering for
migration facilitation (Dehghani et al., 2022).

The transformation from legacy to microservices
architectures raises a critical question: How do
architectural evolution strategies, such as those
embodied in ASP.NET Core’s design ethos, inform and
intersect with broader migration frameworks? Put
differently, can specific evolution paths in widely
adopted frameworks similarly guide monolithic
decomposition practices across varying technological
contexts? This research builds on this central inquiry,
synthesizing insights across legacy modernization
literature to articulate a coherent theoretical
foundation that integrates framework-specific
evolution with structural migration strategies.

To operationalize this inquiry, it is essential to first
delineate the theoretical underpinnings of software
architecture evolution. Software systems, by definition,
are socio-technical constructs whereby code,
processes, and organizational behavior coalesce.
Legacy systems, often characterized by tightly coupled
modules and antiquated dependencies, pose
significant  hurdles for modernization efforts.
Contemporary research thus emphasizes modular
decomposition, service identification algorithms, and
tooling to support iterative migration. For example,
Mono2Micro facilitates decomposition of monolithic
Java applications into microservices through data-
driven analysis (Kalia et al.,, 2021), while other
approaches utilize evolutionary algorithms to enhance
extraction quality (Sellami et al., 2022).

Despite such innovations, there remain contrasting
viewpoints regarding the optimal pathways for
migration. Some scholars advocate for fully automated
strategies driven by artificial intelligence and machine
learning, particularly in identifying service boundaries
and optimizing design layouts. Others caution that
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structural complexity and domain-specific nuances
may limit automation, necessitating hybrid approaches
that integrate human expertise with computational
tooling (Auer et al., 2021; Léhnertz & Oprescu, 2020).
These debates underscore the need for rich analytical
frameworks that account for contextual variability,
technological constraints, and organizational readiness
— themes this article rigorously explores.

Underlying this exploration is the recognition that
architectural evolution is not linear. Rather, it
encompasses iterative cycles of evaluation, refactoring,
and validation — processes explicitly evident in the
development of ASP.NET Core itself, which aimed to
resolve limitations of its predecessor by rearchitecting
for cross-platform performance and modular
integration in cloud-centric environments (Valiveti,
2025). Thus, the evolution of frameworks like ASP.NET
provides an instructive case study on how architectural
paradigms adapt in response to systemic needs for
performance, flexibility, and maintainability.

The subsequent sections unfold in a structured
progression. The Methodology elaborates on the
analytical synthesis approach employed in this
literature-based  study. The Results section
descriptively interprets key themes from the literature,
highlighting convergences and divergences among
migration strategies. The Discussion then situates these
findings within broader scholarly debates, drawing
nuanced implications for practice and research. Finally,
the Conclusion synthesizes the article’s contributions
while signaling potential future research trajectories.

Methodology

This article employs a comprehensive literature-based
analytical synthesis methodology designed to critically
integrate diverse scholarly perspectives on software
architecture evolution, migration methodologies, and
tooling strategies. Unlike empirical studies rooted in
primary data collection, the analytical synthesis
methodology systematically organizes, interprets, and
critically evaluates extant research — enabling the
construction of theoretical insights and conceptual
models grounded in scholarly discourse.

The methodology unfolds through sequential stages:
literature selection, thematic extraction, synthesis and
interpretation, and integrative analysis. The process
begins with criteria-based literature selection, wherein
studies focusing on legacy system migration,
microservice extraction techniques, architectural
refactoring frameworks, and specific evolutionary case
studies (e.g., ASP.NET to ASP.NET Core) were identified.
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Priority was given to peer-reviewed journal articles,
conference proceedings, and influential frameworks
demonstrated in practice or through empirical
evaluation.

The selection process adhered to several inclusion

criteria: relevance to architectural evolution or
migration; methodological rigor (quantitative,
qualitative, or mixed-method) ; comprehensive

articulation of migration strategies; and contributions
to theoretical or practical knowledge in software
engineering. These criteria ensured that the literature
incorporated diverse methodological orientations
while maintaining conceptual coherence.

Following selection, the thematic extraction phase
involved iterative coding of conceptual nodes across
studies. This phase prioritized key constructs such as
modular decomposition, semantic analysis,
evolutionary search strategies, tooling efficacy,
operational constraints, organizational impacts, and
assessment frameworks. Each construct was analyzed
in relation to others, enabling identification of
conceptual overlaps, tensions, and complementary
insights.

For example, studies like Trabelsi et al. (2022)
emphasize semantic analysis for service identification,
which was juxtaposed with evolutionary search
strategies reported by Sellami et al. (2022) to assess
how algorithmic approaches support decomposition
objectives. Similarly, research on architectural
assessment frameworks (Auer et al., 2021) was
integrated with case studies on practical migration
processes (Mazzara et al., 2021) to trace evaluative
criteria across theoretical and applied contexts.

Throughout the synthesis, analytical rigor was
maintained by applying comparative analysis
techniques. This involved contrasting viewpoints,
delineating methodological limitations, and

synthesizing findings into coherent thematic clusters.
The objective was not merely to summarize research
but to critically engage with interpretive nuances,
unresolved debates, and emergent trajectories in the
field.

The rationale for this methodological approach derives
from the complex, interdisciplinary nature of software
architecture evolution research. Given the diversity of
contexts — from tool-specific evolutions (e.g., ASP.NET
Core) to broad migration frameworks — an analytical
synthesis enables integration that captures both depth
and breadth. Furthermore, by emphasizing conceptual
interplay rather than isolated findings, the
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methodology supports generation of theoretical
insights with practical applicability.

Limitations of this methodology include potential
biases arising from source selection and interpretive
framing. Although the literature was selected based on
stringent criteria, inclusion necessarily reflects
available scholarly outputs and may omit emerging
studies not yet documented in major databases.
Moreover, interpretive synthesis inherently involves
subjective judgment, which the author mitigated
through thematic triangulation and systematic
comparative analysis.

Ultimately, this methodological framework facilitates a
comprehensive examination of architectural evolution,
enabling rich theoretical discourse and insightful
implications that transcend individual studies. This
structured yet expansive synthesis lays the groundwork
for the subsequent Results and Discussion sections.

Results

The analytical synthesis reveals several interconnected
themes that characterize current research trajectories
on software architecture evolution and migration
strategies. These themes reflect diverse approaches to
resolving legacy constraints, identifying service
boundaries, operationalizing modular designs, and
assessing architectural efficacy. Each theme bears
critical implications for understanding the broader
trajectory from monolithic architectures toward
microservice-oriented paradigms.

One recurrent theme is semantic-based identification
of microservices, which emphasizes the use of machine
learning and semantic analysis to detect logical
boundaries within legacy codebases. Trabelsi et al.
(2022) propose a type-based approach that leverages
semantic relationships and machine-learned patterns
to infer microservice candidates. This approach
addresses the inherent complexity of manually
delineating service boundaries in large, intertwined
monolithic systems. The semantic focus aligns with
broader research advocating for computationally
informed migration strategies that reduce reliance on
manual heuristics.

Another theme concerns evolutionary search strategies
for  service extraction, wherein algorithmic
optimization techniques facilitate exploration of
potential decomposition alternatives. Sellami et al.
(2022) demonstrate that evolutionary search can
enhance the quality of extracted microservices by
balancing cohesion and coupling metrics. This
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illustrates an advanced computational paradigm that
values both structural effectiveness and architectural
soundness. Importantly, such strategies underscore a
trend toward optimization-driven migration practices,

contrasting with earlier rule-based or manual
approaches.
Relatedly, research on tool-based decomposition

mechanisms — such as Mono2Micro — highlights the
practical implementation of automated assistance in
migration processes (Kalia et al., 2021). Tools like
Mono2Micro leverage data-driven insights derived
from application traces and usage patterns to propose
microservice boundaries. These practical tools embody
the theoretical insights from semantic and algorithmic
research, thereby bridging conceptual models with
real-world engineering challenges.

A fourth theme concerns architectural assessment
frameworks, which provide evaluative criteria to gauge
the success and quality of migration outcomes. Auer et
al. (2021) propose frameworks that consider multiple
quality attributes, including performance,
maintainability, and scalability. Such frameworks are
critical for operational decision-making, offering
structured mechanisms to compare architectural
alternatives and assess post-migration outcomes —
themes also reflected in research on measuring long-
term impact on operational efficiency (Yang & Lee,
2022).

Conversely, studies like Léhnertz & Oprescu (2020)
emphasize the limitations of fully automated
decomposition, advocating for hybrid approaches that
integrate human expertise. This theme highlights the
importance of contextual knowledge and domain
specificity in migration processes — particularly given
that algorithmic approaches may overlook business
logic intricacies or organizational constraints.

Overall, the results underscore a multifaceted
landscape in which migration strategies coexist across
spectrums of automation, semantic analysis,
optimization, and evaluative frameworks. These
findings establish a rich foundation for deeper
theoretical interpretation in the subsequent Discussion
section.

Discussion

The synthesized literature presents an intricate picture
of software architecture evolution — one that situates
specific tooling advancements, such as the transition
from ASP.NET to ASP.NET Core, within an expansive
ecosystem of migration methodologies. At the heart of
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this discourse lie compelling debates concerning the
roles of automation, human expertise, architectural
assessment, and organizational alignment in facilitating
successful migration outcomes.

The evolution from frameworks like ASP.NET to
ASP.NET Core exemplifies a deliberate engineering
response to structural limitations inherent in earlier
monolithic designs. By prioritizing cross-platform
performance, modular components, and optimized
runtime structures, ASP.NET Core embodies key
principles resonant with microservices paradigms.
Valiveti (2025) delineates this transition as an
intentional  strategy to  enhance flexibility,
maintainability, and cloud-native integration
prerequisites for modern distributed systems.

This framework-specific evolution aligns with broader
migration research emphasizing modularity and
service-orientation. Yet, it also raises important
questions about the extent to which framework-
specific innovations can generalize across diverse
technological contexts. For example, semantic analysis
approaches (Trabelsi et al., 2022) and evolutionary
search strategies (Sellami et al., 2022) operate at a level
abstracted from specific frameworks, offering generic
mechanisms to guide decomposition irrespective of
underlying platforms. This suggests a layered
understanding: framework evolution represents a
specialized case of broader architectural imperatives,
while general migration methodologies address
systemic properties of legacy systems across
heterogeneous ecosystems.

A central tension in the literature concerns the degree
of automation appropriate for migration tasks.
Proponents of automated techniques argue that
algorithmic insights can efficiently process large-scale
codebases, detect latent semantic structures, and
optimize service boundaries — capabilities that exceed
manual capacities for complex systems. The promising
results demonstrated by tools like Mono2Micro (Kalia
et al, 2021) reinforce this perspective. However,
skeptics caution that fully automated methods may
lack sensitivity to domain-specific logic or contextual
business requirements. Lohnertz & Oprescu (2020)
emphasize the indispensable role of human judgment,
especially in interpreting nuanced functional
dependencies that algorithms might misclassify. This
debate suggests a hybrid paradigm, wherein
automated insights complement human expertise,
yielding more robust migration decisions.

assessment further
debates. Evaluation

The theme of architectural
intersects with automation
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frameworks serve as critical checkpoints that ground
migration strategies in measurable quality attributes.
Auer et al. (2021) and Yang & Lee (2022) present
evaluative criteria that encapsulate performance,
maintainability, and long-term outcomes, thereby
providing a structured foundation to gauge migration
success. This intersection underscores that automation
should be tethered to evaluative benchmarks that
reflect organizational priorities and architectural goals.

Another nuanced dimension in the literature is the
organizational and human factors influencing migration
decisions. While technical strategies are indispensable,
successful  modernization often depends on
organizational readiness, process alignment, and
stakeholder buy-in. Research on human factors (Brown
& Gupta, 2021) highlights the social dynamics of change
management, suggesting that technical solutions alone
cannot guarantee successful transitions. This aligns
with broader frameworks that integrate operational,
organizational, and technical data for holistic migration
planning (Lee & Zhang, 2021).

This layered understanding invites critical reflection on
the limitations and future directions of current
research. Many studies focus heavily on technical
decomposition techniques, often abstracting away
from organizational constraints or post-migration
performance realities. Future research must integrate
empirical evaluations of how migrated systems
perform in live operational settings, including cost-
benefit analyses, developer productivity impacts, and
long-term maintainability assessments. Moreover,
emerging research on reinforcement learning and Al-
assisted methods (Dehghani et al., 2022) suggests new
frontiers for adaptive migration frameworks that can
learn from iterative feedback.

Finally, while ASP.NET Core represents a significant
milestone in framework evolution, its implications for
broader migration discourse highlight the need to
understand architectural evolution as a continuum.
This encompasses both framework-specificinnovations
and generalized strategies that navigate technological
heterogeneity, organizational dynamics, and Quality
attribute trade-offs.

Conclusion

This article has synthesized extensive literature on
software architecture evolution, situating specific
framework advancements — such as the transition
from ASP.NET to ASP.NET Core within a
comprehensive landscape of migration methodologies.
The analysis reveals rich interplay between automation
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and human expertise, evaluative frameworks, semantic
analysis, evolutionary search strategies, and
organizational dynamics. Moving forward, research
must continue to integrate empirical assessments,
explore adaptive Al-assisted migration models, and
deepen understanding of the socio-technical
dimensions that shape modern architectural
transformations.
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