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German and English speaking C/C++ developer and

unit tester.

Focus on software architecture, static analysis, machine

learning and DevOps automation.

Lecturer in Computer Science, specialising in testing and

functional safety — ISO 26262, FDA/62304 and DO-178C.
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What we'll cover
Agenda

01 Architecture Agentic MCP — DSM analysis meets the Model Context Protocol

02 Examples — finding and fixing coupling

03 The Recursive Hierarchical Decoupling Algorithm (RHDA)

04 Reinforcement learning for refactoring sequences

05 CI/CD validation — correctness and architectural improvement

06 Reuse, managing AI-generated code, and Q & A
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AI Features
What the MCP integration enables

Interact with MCP in natural language to discover

information about the architecture

Agentic AI approach to increase software reuse

Understand how components interact in order to

refactor them

Detect unwanted dependencies and improve

modularity through decoupling

Reduce drift and erosion as the software evolves

Fix architecture rule violations (layering, API,

independent subsystems)
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Architecture MCP
Key concepts of the MCP server

A backend service that exposes

functions and data sources such as:

Project model

Architecture rules

Dependency information

Actions such as analyze,

partitioning, tagging

VS Code extension

Functions the server exposes, such as:

listModules()

getDependencies()

applyArchitectureRules()

AI-Assisted Refactoring for Coupling Reduction · Neil Langmead, CodeClinic · WoTS 2026 05 / 21



Architecture MCP in Practice
Example queries once the DSM MCP is connected to your project. But first, a look at why coupling is such a
huge problem...
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Architecture Improvement Pipeline
Architect MCP — DSM solution
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Example 01
Shared components coupled to the flight display

Shared_components is supposed to be a sharable

component across different apps

However, at the moment, it is coupled to the

flight display

Architecture rules are violated

How can we use the MCP to find and fix

these violations?
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Example 02
Mixed dependency kinds make
refactoring complex

Complex to refactor, because

the dependencies are

different kinds:

Includes

Macros

Types

Function calls
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Architectural MCP
Root cause analysis in the VS Code plugin

Dependency types identified

Root cause analysis · VS Code plugin
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Architect MCP
From detected violation to verified fix

Rule violations identified

between partitions

Fixes proposed

GitHub / GitLab integration

Verify changes on a branch
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Recursive Hierarchical Decoupling Algorithm
Formalising coupling minimisation as an optimisation problem

Key Coupling Metrics

Coupling is formalised as an optimisation problem:

minimise the refactored dependency set D′ while

preserving observable behaviour.

RHDA: Recursive Hierarchical Decoupling

Operates top-down from coarse-grained subsystems to

fine-grained functions. At each level:

Converges because each refactoring either reduces

coupling (accepted) or maintains it (rejected), bounded

below by zero.

Fan-out: count of components cᵢ depends upon

Fan-in: count of components depending on cᵢ

Instability I(cᵢ): FanOut / (FanIn + FanOut); 0 = stable,

1 = unstable

Propagation Cost (PC): average impact per

component pair, normalised by |C|²

Analyse DSM to identify coupling hotspots

Prioritise dependencies by architectural impact

Apply AI-assisted refactoring to highest-priority items

Validate coupling decreased; no new

violations introduced
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Validation in the CI/CD Pipeline
Verifying functional correctness and architectural improvement together

The refactoring problem is modelled as a Constrained Markov Decision Process:

A safety critic ensures proposed refactorings do not break system tests.

State sₜ: dependency matrix M, global metrics, test results

Actions aₜ: extract interface, move element, introduce façade, break dependency

Reward: α·ΔCoupling + β·ΔViolations (α=1.0, β=0.5)

Constraint: system tests must pass (ε=0.01)
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Reuse: AI Use Case
From coupled code to reusable components
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Summary
Using MCP, the Lattix VS Code plugin can:

Expose architecture model data directly to

AI models

Allow models to analyze the architecture and

detect rule violations

Generate, refactor and optimize

architecture constraints

Run Lattix analyses from natural-

language prompts

Allow AI to retrieve module structure

Enable AI-assisted architecture

governance workflows
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Architecture MCP Demo
Live walkthrough
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Managing AI Generated Code
Safety standards demand what AI can't guarantee

Quality of AI generated code is often questionable (see [2603.28592] Debt Behind the AI

Boom: A Large-Scale Empirical Study of AI-Generated Code in the Wild)

Resulting code is often not maintainable

Safety Standards Demand What AI Can't Guarantee

Standards like ISO 26262, DO-178C and IEC 61508 require rigorous, deterministic

and fully predictable software structures. AI-generated C and C++ code introduces two

compounding risks:

Standard LLM training data contains virtually no safety-critical domain knowledge or

compliance context

“Black box” code hides critical architectural debt invisible to standard review
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Managing AI Generated Code
How architecture erodes

Architecture drift — the silent failure

AI-generated code doesn't break systems overnight;

it erodes them gradually, through structural

decisions that seem harmless in isolation

Uncontrolled dependencies

AI routinely introduces circular dependencies and

tight coupling, making modules impossible to isolate

or safely test

Degraded modularity

Repeated AI contributions silently dissolve the

boundaries between modules, destroying reusability

and testability

Exponential cost of late detection

Architectural defects found late in the development

cycle cost orders of magnitude more to fix than

those caught at design time
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From Velocity to Reliability
Governance is the new competitive advantage

Minimize technical debt

Continuous architectural governance prevents debt from

silently accumulating across AI-assisted development cycles,

reducing long-term maintenance overhead significantly.

True code reusability

Well-governed architectures with clean dependencies unlock

component reuse

Verifiable safety compliance

Structural enforcement provides the audit-ready evidence

required by ISO 26262, DO-178C and IEC 61508

AI-Assisted Refactoring for Coupling Reduction · Neil Langmead, CodeClinic · WoTS 2026 19 / 21



Q & A
Your questions

Q Does our source code leave our environment when using the MCP server?

Q How long does it take to build an initial model of a large codebase?

Q Can the output support ISO 26262 or DO-178C evidence?
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Thank you
Book a working session

Thirty minutes on your codebase, your architecture, your questions. We'll run

the same root-cause and AI-remediation workflow you just saw against your

own system.

TALK WITH US

André De Ceuninck – a.d.Ceuninck@logic.nl,

CodeClinic Solution Expert

https://logic.nl/codeclinic/

Neil Langmead - nlangmead@code-clinic.com ,

CodeClinic CTO
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