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Introduction

Modern enterprise .NET systems often carry decades of accumulated complexity:
tightly coupled services, legacy frameworks, brittle deployment pipelines, and unclear system
boundaries. Replacing them outright is rarely feasible. Instead, successful modernization
tends to follow an incremental decomposition strategy that preserves business continuity
while gradually introducing modern architecture.
This article outlines a practical framework for progressive modernization using the Strangler
Fig Pattern, Azure Kubernetes Service (AKS), and observability-driven engineering. It also
reflects on how such efforts are evaluated in terms of real-world impact and adoption.

The Problem Space: Legacy .NET at Enterprise Scale
Enterprise .NET systems frequently share common characteristics:
e Monolithic or semi-monolithic architecture
e Long-running Windows Server/IIS dependencies
o Tight coupling between business logic and data access layers
o Fragile release pipelines with manual gates
o Limited observability across distributed components
o High cost of change and regression risk

Key limitations:

o Tight coupling between business modules

o Weekly scheduled deployments requiring downtime

e Scaling limited to vertical infrastructure upgrades

e No service-level observability
The central challenge is not just technical debt; it is deployment risk. Any modernization
approach must ensure continuous availability while gradually transforming architecture.
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Figure 1
Legacy Monolithic Architecture
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Note. This diagram illustrates a traditional legacy monolithic architecture, where all
application components are packaged and deployed as a single unit. Although effective for
smaller systems, this architecture becomes difficult to maintain and scale as the application
Srows.

Modernization Strategy
Strangler Fig Pattern (Incremental Legacy Modernization)

The Strangler Fig Pattern provides a safe migration strategy by incrementally
replacing functionality in a legacy system with new services.
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Figure 2
Strangler Fig Pattern (incremental replacement architecture)
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Note. This diagram illustrates a legacy modernization approach where multiple legacy
systems are integrated through an API gateway and supporting platform services. It enables
controlled routing of requests from legacy systems to newly developed microservices. This
architecture supports gradual migration, reducing risk and ensuring continuous system
availability during transformation.

Core idea:

Instead of rewriting the entire system at once, you “wrap” the legacy monolith with a

new routing layer and gradually redirect functionality from the old system to new services
over time.

Implementation in .NET modernization:

Edge routing layer

Introduce an API Gateway or reverse proxy (e.g., YARP / Ocelot) to control traffic
routing between legacy and modern services.

Incremental feature extraction

Identify specific business capabilities (e.g., Orders, Payments) and progressively
rebuild them as independent services while keeping the legacy system active.
Dual-run architecture

Both legacy and new implementations run in parallel, with routing logic determining
which system handles each request.

Gradual traffic shift

Slowly migrate endpoints from monolith to new services based on stability,
performance, and validation results.

Decommissioning phase

Once all functionality is migrated, the monolith is safely retired.



Journal of Software Engineering Practice, 2026 7(5)

Domain Decomposition (DDD-Based Modularization Strategy)

Domain Decomposition is a structured refactoring approach that breaks down a
monolithic system into discrete business-aligned domains using Domain-Driven Design
principles. It is a foundational step in moving toward modular monoliths or microservices.

Figure 3
DDD-Based Modularization Strategy
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Note. Image highlighting the system is decomposed into multiple bounded contexts, each
aligned to a distinct business domain. Contexts are loosely coupled and communicate via
well-defined interfaces.

Core idea:

Break the monolithic application into well-defined business domains based on
bounded contexts, ensuring each domain represents a single business capability with minimal
coupling to others.

Implementation in .NET modernization:

e Identify bounded contexts
Analyze the monolith and define clear business domains such as Customer, Orders,
Billing, Inventory, etc.

e Separate domain boundaries
Refactor code to ensure each domain has high cohesion and minimal dependencies on
others.

e Introduce domain services
Move business logic into domain-specific services instead of shared monolithic
services.

e Define clear contracts
Use APIs, interfaces, or messaging contracts to communicate between domains.

e Move toward modular architecture
Transition step-by-step from monolith — modular monolith — microservices if
required.

Azure Kubernetes Service (AKS) as the Execution Platform
AKS provides the orchestration layer for running modernized .NET services at scale.

4
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Why AKS is used in modernization:
o Native support for containerized .NET workloads
Horizontal scaling for decomposed services
Integration with Azure networking and identity
Rolling deployments and self-healing capabilities
Typical modernization architecture:
e Legacy .NET monolith hosted in IIS or VM scale sets
o New microservices deployed as Docker containers in AKS
o Ingress controller (NGINX or Application Gateway)
e Service mesh (optional: Istio or Linkerd) for traffic control

Figure 4
Azure Kubernetes Service (AKS) modernization architecture
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Note. AKS acts as the runtime platform for containerized .NET services, enabling scaling,
rolling deployments, and separation from legacy 11S-hosted systems.

Key migration practice:
Start by containerizing new services only, not the legacy monolith. This avoids
forcing a premature “big bang” migration.

Observability-Driven Engineering as a Migration Safety Net

Modernization without observability is high-risk engineering.

Observability-driven engineering ensures that every migration step is measurable, traceable,
and reversible.
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Figure 5
Observability-driven engineering (metrics, logs, traces)
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Note. Observability connects distributed systems together through telemetry; making it
possible to validate each migration step and detect regressions early.

The three pillars:
1. Metrics
o Latency per endpoint
e Error rates (5xx, dependency failures)
e Resource consumption in AKS pods
2. Logs
e Structured logging using Serilog or OpenTelemetry
e Correlation IDs across monolith and microservices
3. Tracing
e Distributed tracing via OpenTelemetry
o End-to-end request flow visibility across legacy and modern systems

Why this matters in modernization:
Without observability, organizations cannot confidently answer:
e “Did the new service improve performance?”
e “Is the legacy system still handling hidden traffic?”
e “Where are failures actually occurring?”
Observability becomes the decision engine for whether to continue or roll back a migration
step.

A Practical Step-by-Step Modernization Framework
Step 1: System Mapping
e Identify domain boundaries



Journal of Software Engineering Practice, 2026 7(5)

e Map dependencies and integration points
o Classify components by change frequency and risk
Step 2: Introduce a Routing Layer
e Deploy API gateway or reverse proxy
e Begin routing non-critical endpoints to new services
Step 3: Extract First Service
e Choose low-risk, high-isolation domain (e.g., reporting)
e Build ASP.NET Core service in AKS
o Implement dual-write or read-through strategy if needed
Step 4: Establish Observability Baseline
o Instrument both legacy and new systems
e Define SLOs (Service Level Objectives)
Step 5: Incremental Traftic Migration
e Gradually shift traffic using feature flags or weighted routing
e Monitor performance and error deltas
Step 6: Iterate Domain-by-Domain
o Repeat extraction process
e Decommission legacy components when fully replaced

Common Failure Modes in Real-World Projects
Even well-designed modernization programs fail when:
o Service boundaries are poorly defined
e Teams underestimate data consistency challenges
e Observability is added too late
e Migration is treated as a “rewrite in disguise”
e There is no clear rollback strategy
A key insight: modernization is not primarily a technical challenge—it is an operational
discipline.

Evaluating Impact and Field Advancement
In assessing modernization frameworks like the one described, it is important to
distinguish between engineering execution and field-level contribution.

In some evaluations of similar work, reviewers have stated:
“the evidence did not demonstrate any advancement of the field: there was no evidence of
adoption of the approaches by others, of downstream impact on practice, or of recognition
from the sector for advancing it. We saw no field advancement in these examples, and no
satisfactory track record of recognition for work beyond the applicant's occupation was
evidenced”

This type of assessment highlights an important reality in enterprise architecture work:
strong internal implementation does not automatically translate into broader field influence.
For a framework to be considered advancing the discipline, it typically requires:

o External adoption across organizations

e Documented case studies beyond a single environment

e Peer recognition, publications, or standards contribution

e Reproducible impact metrics across contexts
Without these, even technically sound modernization frameworks may remain /ocalized best
practice rather than field advancement.
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Conclusion
Progressive modernization of enterprise .NET systems is most effectively achieved through a
combination of:

o The Strangler Fig Pattern for safe decomposition

e Azure Kubernetes Service for scalable execution

e Observability-driven engineering for control and validation
Together, these form a pragmatic, low-risk pathway away from legacy monoliths.
However, the broader significance of such frameworks depends not only on their technical
correctness, but also on whether they demonstrate measurable adoption, reproducibility, and
influence beyond their original implementation context.
In enterprise engineering, successful delivery and field advancement are related—but not the
same thing.
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Key Technology References
Core platforms and tools
e Microsoft NET — Primary framework for legacy and modern services
e Kubernetes — Foundation for container orchestration
e Azure Kubernetes Service (AKS) — Managed runtime for modernized services
e Azure API Management — Common gateway layer in strangler architectures
e OpenTelemetry — Standard instrumentation layer
e Serilog — Logging backbone for telemetry pipelines

Selected Technical References
Architecture & modernization patterns
o Strangler Fig Pattern (Martin Fowler)
https://martinfowler.com/bliki/StranglerFigApplication.html
e Microservices architecture overview (Microsoft)
https://learn.microsoft.com/en-us/azure/architecture/guide/architecture-
styles/microservices
¢ Cloud-native NET on Azure
https://learn.microsoft.com/en-us/dotnet/architecture/cloud-native/

Kubernetes / AKS
e Azure Kubernetes Service documentation
https://learn.microsoft.com/en-us/azure/aks/
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o Kubernetes official documentation
https://kubernetes.io/docs/home/

o Containerized microservices on Azure architecture guidance
https://learn.microsoft.com/en-us/azure/architecture/microservices/

Observability
e OpenTelemetry documentation
https://opentelemetry.io/docs/
o Microsoft .NET observability guidance
https://learn.microsoft.com/en-us/dotnet/core/diagnostics/observability-with-otel/
e Azure Monitor overview
https://learn.microsoft.com/en-us/azure/azure-monitor/overview

Evaluation context (research & impact framing)
o Software architecture evaluation criteria (IEEE Software Engineering literature
overview)
https://ieeexplore.ieee.org/
e Technology adoption and diffusion theory (Everett Rogers summary)
https://www.britannica.com/topic/diffusion-of-innovations

Note on field impact (contextual framing)
In practice, enterprise modernization frameworks like the one described are often widely
implemented within organizations but not always externally validated through:

e multi-organization adoption studies

e published comparative benchmarks

e industry-wide standardization

e or documented downstream influence beyond deployment contexts
This is why technical success (e.g., reduced downtime, improved scalability) does not
automatically translate into recognized advancement of the broader software engineering
field.
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