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Embedded Linux Build Environment — ELBE

Creating a custom Linux system for embedded devices used to mean mas-

tering cross-compilation, juggling dependencies, and stitchingcomponents
together by hand. ELBE removes those hurdles by offering a fully automated
workflow that turns an XML descriptioninto aready-to-bootroot filesystem.
This cuts out the usual headaches of manual builds, saves engineering time,
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and guarantees that the same configuration works from prototype through

production. ELBEis aversatile, dependable tool for building Debian-based systems tailored to embedded hard-
ware. It lets developers and product teams craft secure, repeatable, and highly customized Linux distributions
that run smoothly on a variety of devices. By combining trusted Debian binary packages with advanced tweak-
ing options, ELBE delivers high-quality systemimages for all kinds of embedded environments.

Building a Linux-based system involves many
moving parts. Beyond tweaking the kernel, every pro-
gram must be compiled, configured, and packaged
into a cohesive image. Doing this from scratch is a
daunting, error-prone task. In the desktop and server
arenas, that’s why stable, well-maintained distribu-
tions have been the norm for over two decades. Inin-
dustrial settings, however, the typical pathhasbeento
build acustomdistributionforeachtarget platform, of-
ten meaning cross-compiling every component. This
isn’tatechnological necessity; it’s usually more expen-
sive and carries a higher risk of mistakes.

Historically, the drive to create proprietary distri-
butions stemmed from the fact that many hardware
platforms were not supported by mainstream Linux re-

leases. Today, target hardware is far more powerful
and Linux distributions — think Debian — cover not only
x86 but awide array of ARMvariants and many others.

Build Workflow

ELBE allows you to define a project through an XML
configuration file. This file outlines the software pack-
ages, configurations, and filesystem customizations
that should be includedin the final root filesystem.

By offloading the hard parts about embedded
Linux to ELBE and Debian, developers avoid manual
hurdles. When the build finishes, ELBE outputs a fully
rebuildable filesystem image that can be flashed to a
device.
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Figure 1illustrates the steps involved in the ELBE
build process. Creating a virtual machine (VM) called
initvm as build environment — step 1 — is done initially
and canbereused.

Step 2 is used when a system is built. It uses
the initvm created initially. First, debootstrap is used
to perform a minimal Debian installation. Next, pack-
ages are installed in a chroot environment from the
specified repositories as defined in the XML descrip-
tion, followed by copying and unpacking configuration
archives, and fine-tuning the system. The final step
generates aroot filesystem tarball, which can be used
to create different output formats like a disk oran ISO
image.

All these steps are executed automatically, trig-
gered by a single command on the command line orin
the continuous integration pipeline, and controlled by

the ELBE XML file.
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Figure 1: ELBE Workflow

LINUTRZNIX

Why Choose ELBE?

By utilizing ELBE one can create production-grade
Linux root filesystems and system images tailored to
exact specifications.

» Trusted packages: ELBE pullsits binaries
straight from regular Debian/apt repositories.
Either the official ones from the Internet and
internal mirrors, security-maintained
repositories by Linutronix or completely custom
ones. Some vendors re-package everything
in-house; ELBE doesn’t. Alternatively you can
also use your own trusted package mirror.

» Full customization: You canrebuild every part
of the distro to fit your needs. Compile-time
flags, package selections, and overallimage
size are allunderyour control.

» Robustupdate mechanism: While Debian
updates rely on package managers, which can
be fragile inan embedded context, ELBE
delivers whole-image updates that are reliable
forlarge-scale deployments.

» Rebuildable: With ELBE, every build you create
is fully rebuildable. ELBE ensures consistency
across builds, eliminating any manual errors or
variations that might arise from ad-hoc
configuration processes.

» Architecture support: ELBE works formultiple
target architectures, including ARM, x86, MIPS,
RISC-V and more. You can build foryour target
environment without the need for hardware or
specialtoolchains.

» Flexible deployment: Images generated with
ELBE canrun natively on hardware, as virtual
machines, orin containers, giving you full
flexibility to choose the environment that fits
best.

» Compliance: With the generation of an SBOM
in standardized formats like CycloneDX, you
always have an overview of the contained
software components for security
maintenance and license checking.
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Are youinterested?

Would you like to learn more about

our products and solutions?

Simply contact us via phone or email. Ol
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