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IMULINK

MathWorks Products Radar Toolbox

MATLAB — Programming environment for algorithm
development, data analysis, visualization, and
numeric computation.

Simulink — Block diagram environment for simulation
and Model-Based Design of multidomain and
engineered systems.
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130+ add-on products for specialized tasks.
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Interoperability matters

Connecting with 100+ third-party tools, standards, and languages

MATLAB & SIMULINK
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» Model-Based Design with agentic Al

= Atwo axis-architecture for interoperability
« Simulink Agentic Toolkit: An intro

« Case study — battery fault protection

« Summary
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- Model-Based Design with agentic Al
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Agentic Al is transforming engineering
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Agentic Al changes how you practice Model-Based Design

Engineer MATLAB / Verified Design
Simulink
Writes code & models Trusted building blocks Tested & Validated

With Al
Engineer MATLAB / Verified Design
Simulink
Describes intent Trusted building blocks Tested & Validated

What doesn’t change

The engineer owns the design. Engineering evidence verifies it.
< ). MiathWorks-
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A two axis-architecture for interoperability
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The two-axis interoperability with agentic Model-Based Design

Need 1 Need 2

Agent — Tool Model —~ Model

How does the agent actually do the work? Whose models is it working with?

Modeling, simulation, and verification happen inside System models mix components from suppliers, teams,
engineering tools and other environments

Each tool has its own API and conventions Supplier models must stay encapsulated to protect IP

Without a common interface, every tool needs a bespoke Without a common model interface, every boundary is
adapter translated by hand

These two axes are related, but distinct. Strong agent access to one tool does not solve model integration; a well-formed
multi-vendor model assembly still needs procedural orchestration to build, configure, simulate, test, and package.
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Model Context Protocol (MCP) connects engineering tools with
Al Agent

Model-Based Design Tools

« ) MathWorks’



12

FMI Standard connects toolchains across the Model-Based
Design workflow

MODELICA

Model-based Design: Model-based Design:
Tool A Tool B

« ) MathWorks’
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Two axes, Two standards

LLM Agent

+ lifecycle skill bundle

MCP — agent-to-tool axis

Engineering Tool Substrate

MATLAB / Simulink here; generalizes to any MCP-exposed modeling environment

MATLAB® MCP Core Server Simulink® Agentic Toolkit

eval - run - check - test - detect overview - read - edit - test - query

FMI — tool/model-to-tool/model axis

Imported FMU Composed System Exported FMU

supplier-IP plant model co-simulation deployment artifact

< ) MathWorks’
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« Simulink Agentic Toolkit: An intro
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Simulink Agentic Toolkit

Enable your Al agents to work effectively with
Simulink and Model-Based Design

,u
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Connect Al agents with specific tools and knowledge

Simulink Agentic Toolkit
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Simulink Agentic Toolkit equips agents to engineer models, not
just code

Agent Capability Tool Name Purpose

model overview Explore model
- architecture
model read Under_stand model
- behavior
Understand

9
parameter

9

A

At Agen .

SKILLS

MATLAB MCP Core Server *requires Simulink Test
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Agentic Toolkit enables automation of complex workflows

Troubleshoot — Fix — Verify

Issue Diagnose Reproduce

Understand Write a

logic and
locate issue

failing test
case

model overview model test
model read

Jo

22 2NN
111

Fix

Edit the

model

model edit

Q

Verify

Re-run the

test

model test

XX<4
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Skill for Simulink FMU creation

Export Simulink Model to FMU

helping Simu o F ) ) Me € nfigurati

I'r

Accelerate your FMU building process with [f
i T Examples of Triggers
Agentic skill ples of Trigg

tarting each new phase, output a

A MathWorks export-fmu skill is now B et
available on GitHub:
httpS://QlthUb.Com/S|mU||nk/Sk”lS/blOb/maln/SlmUIln $ gemini "Export my active suspension model to an FMU and make sure the tuning variables are exposed."

k f 0 Gemini: I will activate the 'export-fmu' skill to guide us through the export process.
mu eXport [Phase 1: Inspection]
[0 Analyzing model structure, solver settings, and workspace variables...
[] Model solver is compatible (Fixed-step).
[0 Identified tunable workspace variables: 'base damping coefficient', 'pid proportional gain'...

[Phase 2: Configuration]
The initial request was slightly vague. I need to clarify some specific export settings.

? Which FMI version do you want to target?

Supports a multi-phase workflow:
Model inspection I 3.0

? What FMU type should be generated?
Co-Simulation (CS)

Conflguratlon ’ Model Exchange (ME)

? Which tuning parameters should be explicitly exposed in the FMU?

FMU generatlon ) base damping coefficient, pid proportional gain

? Do you want to cross-compile the FMU to include Linux binaries? (y/N)

Error analysis >
POSt_eXpor‘t Validation FJ],’|F|;:;I:|ptiI{ggoﬁogzig:;ag%gvs to active suspension.slx...

[l FMU type set to Co-Simulation.
[] Configured requested variables as tunable ModelArguments.

[Phase 3: Generation]
00 Generating C code and building the FMU (this may take a few moments)...
[0 Build successful. FMU created at: active suspension.fmu


https://github.com/simulink/skills/tree/main/simulink-fmu-export
https://github.com/simulink/skills/tree/main/simulink-fmu-export
https://github.com/simulink/skills/tree/main/simulink-fmu-export
https://github.com/simulink/skills/tree/main/simulink-fmu-export
https://github.com/simulink/skills/tree/main/simulink-fmu-export
https://github.com/simulink/skills/tree/main/simulink-fmu-export
https://github.com/simulink/skills/tree/main/simulink-fmu-export
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« Case study — battery fault protection
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BMS fault protection around a supplier battery pack

The problem

Lithium-ion packs carry real safety risk under over-charge, over-
discharge, and temperature extremes. The BMS must detect
faults, open the relay, derate current, and manage coolant.

The setup

Plant: FMI 3.0 co-simulation FMU, treated as supplier IP — pack
current and coolant mass-flow inputs, module-resolved outputs,
tunable initial SOC and cell temperature.

Controller: built from scratch by the agent, with OpenAl Codex
over the MATLAB MCP Core Server.

< ) MathWorks’
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BMS fault protection around a supplier battery pack

B T working x o+ v — o

OpenAl Codex

gpt-5.5 high
C:\work\..\2026_AMFC_ArticleDemoRepo\working

Use the battery pack FMU (BatteryPack_FMU_export_CS.fmu) to develep a battery protection algorithm in Simuulink.

You can refer to the battery description file (BatteryPack_FMU_README.md) to understand the battery
configuration and also the model interfaces. I will provide you with the BMS protection design specification
file after you inspect the FMU file.

gpt=5.5 high - C:\work\Codex\2826-Modelica-FMI-conference\2826_AMFC_ArticleDemoRepo\working

|

Prerequisites
v MATLAB 26.1.0.3212433 (R2@26a) Update 1
v Simulink installed

MATLAB Environment
v All 6 tool entry points on path
v Package resolution correct (+sage, +mbd inside SATK)

MCP Server
v matlab-mcp-core-server.exe found: C:\Users\weiwuli\.matlab\agentic-toolkits

MCP Connectivity

v shareMATLABSession available (MATLAB-side MCP components installed)
v MATLAB connector running (port 31516)

Result: PASS

iftt + |P to generate code with Copilot. Click

« ) MathWorks’
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BMS fault protection around a supplier battery pack

FMU import

Harness construction

BMS design

Scenario verification

FMU export and verification

Agentic Al could accelerate this design work by

) MathWorks:
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Future work

= SSP so the agent can compose multi-FMU systems drawing on several
suppliers and toolchains — not a single plant FMU in one harness.

= Broader deployment paths beyond FMU-in-Python, including browser-based
deployment.

< ) MathWorks’
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Agenda

Summary
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Key takeaway

= Agentic Al is quicky transforming Model-Based Design
« MCP and FMI standard play important roles in interoperability workflows

= Simulink Agentic Toolkit and relevant skills supports your cross-tool chain

agentic design

’ _) MathWorks’
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