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Talk outline

Al-Powered KiCad Automation: How to

Context-aware Chatbot
Combine GenAl with Chatbot
«  Shaping the business with LangGraph

Context Engineering in Action

«  MCP explained
The 100-LOC kicad-mcp-server Insight

Lesson Learned
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KiCad Context-aware Chatbot
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Intention to Schematic: Tech Stack & Workflow

design requirements

= Al generates initial
draft
Backend + FastAPI (Python backend): handle requests & workflows /( & Confirm the plan >

Meets requirements

[

Frontend Next js: input, canvas, chat

Intention to Schematic Tech Stack ( )

Al / Design Logic = |angGraph: draft generation & apply ECOs (6 S D e C‘_G_ P ht)
Xport as KiLad projec el G (RS e 1ee dCK Via cha
Al Assistant Ul ® CopilotKit: React hooks, integrates with LangGraph \‘ - /

\,

( Al applies the ECOs

Design Export € Node js + KiCad generator: export finalized designs



MCP Explained

Databases and data warehouses

Code hosts like GitHub

——  Common use cases } Internal APIs

The Problem MCP Solves

What an MCP server is not

File systems and documents

Al is locked in a room
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MNo direct access to databases

No direct access to files

MNo direct access to tools

Not an LLM

Not a generic web server

not a single-vendor plugin format



How an MCP server works

Tools (callable functions)

Capabilities

MCP Server v0

B

Protocol

Resources (data
endpoints)

Prompts (reusable
templates)

—_—

JSON-RPC 2.0 (method
calls & structured
responses)

/+

stdio (local subprocesses)

Transports

S~

HTTP / SSE (remote,
streaming)

Host App / Client MCP vO Server

Establish connection (stdio / HTTP/SSE)

>
Send capability info (Tools / Resources / Prompts)
‘ ..............................................................................
List available tools/resources/prompts
>
Return list
< ..............................................................................
Inspect tool schema
>
Return parameters, types, constraints
< ..............................................................................
Invoke tool with validated parameters
>
Return structured result
< ..............................................................................
Send notifications (if advertised, e.g., list changes)
< ..............................................................................

Host App / Client MCP vO Server



MCP Client MCP Se . )
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Invoke MCP Tool

get_current_kicad_project()

GET netlist

v

/netlist

base64 XML
4_________.._._____.___.____.___.

XML data

S e

cleaned XML

ol e i

generate_net_labels()

A J

TypeChat translate + validate

LLM generation
structured JSON
P
API_PLACE_NETLABELS
nets[]
4_._.._._.._._..____.____.__.____.____.____.__._
place_all_net_labels(nets[])
loop [for each net]
POST placeNetLabels
/placeNetLabels
placement result
all results
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Done (labels placed)
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Lesson Learned: Static Type Checking for GenAl

Feature / Tool JSON Schema Pydantic TypeChat
Language support Multi-lang Python TypeScript
::].zillj:itigration High (standardized) Medium High (LLM-native)
E::atggepa" % No ¥ No I Yes (via LLM)
Custom validation logic 1. Limited L Rich L1 via TS types
Ease of definition I Verbose L] Clean L TS-native
Standardization level L] RFC spec 2 No std 2 No std
Portability L7 Excellent X Poor X Poor
Ecosystem maturity L] Mature L] Mature 1. Early stage

Best use case

Cross-language schema
enforcement

Python-based pipelines

TypeScript LLM apps needing auto-

fix




Lesson Learned: Frameworks as Toolbox

MODERN TOOLBOX TRADITIONAL MFC “;&iRcz”
(7 DAYS) (7 MONTHS)

- G
_ -

PRODUCT COMPLETE STILL BUILDING...




Lesson Learned: #include "business.cpp”

v

upsiream code

downstream code ‘




RoadMap

KiCad API MCP Server T

Runtime validation besides static
type checking

Accessing to the full context of the
desktop environment

More reusable tools and workflows j

Headless KiCad IPC API j

Reusable Skills j




Questions?
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