modular™

EMBEDDED
MW

TRAINING

FOR EMBEDDED ENGINEERS

Generacion: Tuxy
Linux, Kbuild, U-Boot, Drivers, Device Tree



O1

Intro

Training aimed at engineers with prior experience working with POSIX systems and wishing to understand specific details of
Linux. Throughout the training, the following topics will be covered:

The role of Linux within an embedded system
Kernel configuration

The driver or module system
Device trees and their relationship with drivers
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The training will also provide practical information regarding the remaining required components:
Bootloaders, particularly U-Boot

Root filesystems, particularly Buildroot

Linux is solely a kernel and therefore is not sufficient to make a device effectively usable. Participants will receive a Linux-based

distribution at the beginning of the training. As they progress with the modules, they will gradually replace each of the main
parts of this distribution with versions generated by themselves, after modifying them according to their needs.
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Config and Build

In this module, we will focus on the options provided by Linux for configuring and compiling the
kernel. By the end, students will be able to replace the kernel of the original distribution with
one they have generated, specific to the hardware they will be working with.

The module will emphasize two main points:

Kbuild, the build system (based on Make) used by Linux,
Cross-platform compilation, distinguishing between build, host, and target platforms.
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Bootloaders (U-Boot)

This module is similar to the previous one but focuses on the bootloader instead of the kernel.
Upon completion, students will be able to configure and compile a bootloader, which can
serve as a substitute for the one included in the original distribution.

Given the variety of options available in this area, we will focus on U-Boot.
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Drivers

This module will provide an introduction to the concept of drivers in the context of Linux,
addressing the differences between character, block, and network drivers, as well as the
unified interface exposed by the kernel through device nodes.

Students will write two drivers:

As an introduction, a character driver similar to the 'echo’ program.
To conclude, a driver that enables interaction with a 2x16 character alphanumeric LCD.

Throughout the module, students will become familiar with the interface provided by the
kernel for writing drivers.

Generation

c Tuxy

OO



04

05

Device trees

In this module, the concept of device trees will be introduced, highlighting the issues they

resolve in the context of various embedded systems.

The "Open Firmware Device Tree," also known as Devicetree (DT), represents a data structure
and language used to describe hardware. It serves as a hardware description readable by an
operating system, eliminating the need for the OS to hardcode machine details.

Participants will have the opportunity to write device trees for use with the driver created in
the previous module for the alphanumeric LCD, making use of this interface.
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Root Filesystems

To achieve the initial goal of replacing all components of the original distribution, this module
will provide information about the root filesystem and its role within a Linux-based system.
Students will be able to utilize Buildroot to generate a root filesystem comprising a set of
programs tailored to the system's requirements.
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User space and C Library

In this module, we will delve into the role of the C library as a "gateway” to the kernel interface.
Some of the topics to be discussed include:

Various implementation options for the C library
System calls as the interface exposed by the kernel to user-space programs
Differentiation between freestanding and hosted in the context of a user-space program

Participants will conclude by writing a program that interacts directly with the kernel without
using the C library.

07 QIO



Generation: Tuxy

Materials
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The Embedded Linux course addresses software engineers with
previous experience using Linux OS, Linux software developers,
‘ software development managers and software technical leads.
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00
8 Weeks (10 hours per week ) -
Laptop ( Linux ) Beaglebone Black

TWZ Zess.lc;n.s of 2 h?ur at (? V\lleek Experience in Software Modular expansion board
guided with instructor { remote ), plus 6 development in C ( Includes Alphanumeric LCD,

h h tici t t icat
ours each participant must dedicate eeprom, leds, buttons and CAN )

to complete assigned activities. Experience in any Linux Distribution

Training is focus on "hands on learning” and the use of Terminal

more than theory.
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