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All - Al-Assisted Embedded Development

Objectives
o UseAl coding assistants
« Prompting to validated Firmware
« Spec-driven development (FSD)
« Configure MCP servers
« Design Al agents
« Build reusable Skills
« Validate firmware on target
« Apply IPand datarules
Course content aligns with the Al literacy obligation under Article 4 of the EU Al Ac

Prerequisite

« Clanguage

« Embedded target experience
» Git basics

» Command line

« No Al experience needed

Course Environment

o Theoretical course
o PDF course materia (in English) supplemented by a printed version for face-to-face courses.
o Online courses are dispensed using the Teams video-conferencing system.
o Thetrainer answers trainees questions during the training and provide technical and pedagogical assistance.
o Practical activities
o Practical activities represent from 40% to 50% of course duration.
o Code examples, exercises and solutions
o For remote trainings.
One Online Linux PC per trainee for the practical activities.
The trainer has access to trainees Online PCs for technical and pedagogical assistance.
QEMU Emulated board or physical board connected to the online PC (depending on the course).
Some Labs may be completed between sessions and are checked by the trainer on the next session.
o For face-to-face trainings:
P One PC (Linux ou Windows) for the practical activities with, if appropriate, atarget board.
P One PC for two trainees when there are more than 6 trainees.
o For onsite trainings:
P Aninstalation and test manual is provided to allow preinstallation of the needed software.
P The trainer come with target boards if needed during the practical activities (and bring them back at the end of the
COUrse).
« Downloadable preconfigured virtual machine for post-course practical activities
« At the start of each session the trainer will interact with the trainees to ensure the course fits their expectations and
correct if needed

b . .

Target Audience

« Any embedded systems engineer or technician with the above prerequisites.
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Course Outline

First Day

The Al Tooling Landscape for Embedded Engineers

o Al assistant families
« Interaction modes
« Why embedded is different
« From coding to orchestrating
« Strengths and limitations
Exercise: give the same driver prompt to Al tools and compare the results

Prompting for Embedded Problems

« Anatomy of a prompt
« Few-shot prompting
« lIterative refinement
o Prompting with embedded artefacts
« Reviewer-mode prompting
« Plan before code
« Detecting hallucinations
Exercise: rewrite three requests as structured prompts and measure the improvement

Spec-Driven Development and Functional Specification Documents

o Why specs come first

« Anatomy of aspec

« From requirement to spec

« Spec as contract

« Living specifications

« Roleof the FSD

o FSD structure

« Generating afirst-draft FSD

» Reviewing the FSD

o lIterating the FSD

» Handing off the FSD
Exercise: turn afeature request into a structured specification
Exercise: find the hidden assumptions in a requirement and make them explicit
Exercise: generate afirst-draft FSD with Claude
Exercise: review and harden the FSD into a ready-to-build version

Al Assistants in Your IDE and CLI

« GitHub Copilot in VS Code

» ClaudeinVS Code

« Configuring the IDE

« Privacy and licensing

o What aCL| assistant adds

« Scaffolding a new firmware project
» Claude Code

« OpenAl Codex CLI

« Project memory files

« Encoding the constraints
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« Permissions and autonomy

« Slash and custom commands

« Hooks (build, clang-format, lint)

« Plan Mode and Extended Thinking

« Claude Code on the web

« Context-window economics
Exercise: set up Copilot and Claude in VS Code, then build an 12C driver with each and compare
Exercise: configure CLAUDE.md and test hooks, then let Claude Code build a small driver

Second Day

Datasheets, Reference Manuals and Project Context

The datasheet problem

Feeding the right pages

Per-project knowledge corpus
o Trust heuristics

Exer cise: generate a DMA config

Model Context Protocol (MCP)

« MCP asthe agent’sinterface

o MCP server categories

« Designing the MCP toolbox

« Writing an MCP server

« Sharing MCP configs
Exercise: connect Claude Code to three MCP servers and verify each one
Exer cise: write asmall MCP server

Designing Al Agents for Embedded Development

o *What an agent is
The agent loop
Single vs multi-agent
Subagents and delegation
Autonomy boundary
Agent configurations
« Failure modes
Exercise: build atwo-agent workflow (one implements the FSD, the other reviewsiit)
Exercise: run an agent on a build-flash-test loop, inject afailure, and watch it recover

Third Day

Skills, Reusable Configuration and Multi-Tool Orchestration

The Skill concept

Skills for embedded teams
Installing and using plugins
Pluginsvs Skills
Project-level config files
Encoding team standards
Versioning and sharing Skills
Three tools, one workflow
Where each fits

Switching tools mid-task
Decision guide

Cost and licensing trade-offs
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« IPand dataresidency
Exercise: write a Skill that turns a one-line request into an FSD, and test it on three cases
Exercise: writea CLAUDE.md of coding conventions and see how Claude Code' s output changes
Exercise: take one feature through all three tools (Claude for the FSD, Codex to build, Copilot to refactor)

Validating Al-Generated Embedded Code

« What review means

« Hardware failure modes

« Concurrency failure modes

« Timing failure modes

« Review workflow
Exercise: find and fix three planted defects (register, concurrency and timing) in a generated driver
Exercise: have asecond Al tool review the first’s output and compare what each missed

Data Handling and IP

« IPand data handling
« Your company’s Al policy
Exercise: classify ten scenarios as safe, borderline or forbidden, and draft a one-page house rule

info@ac6-training.com
Tel. 0141 16 80 10
www.ac6-training.com/en
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