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Building Your Own Linux Distribution
from Scratch

A Complete Step‐by‐Step Guide to Designing, Building,
and Publishing a Custom Linux Operating System

About this book: This book takes you from the fundamentals of how a Linux
operating system is assembled to the point where you can independently
design, build, maintain, and publish your own distribution. You will learn what
everymajor component does under the hood, why different distributionsmake
different choices, and how to make those same choices for your own system.
By the end, you will have built a bootable custom Linux distribution from
source code, complete with a package management infrastructure, bootloader
configuration, and installation media. Whether you are a system administrator
building a hardened server image, a developer who needs a deterministic build
environment, or an enthusiast who wants full control over every byte on disk,
this book gives you the knowledge and the practical tools to do it.
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Case Study: Alpine’s OpenRC vs. Debian’s systemd

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Chapter 6: Package Management: The Heart of
Distribution Identity

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Packaging Formats Compared: .deb, .rpm, .pkg.tar.zst, .apk

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

https://leanpub.com/buildingyourownlinuxdistributionfromscratch
https://leanpub.com/buildingyourownlinuxdistributionfromscratch
https://leanpub.com/buildingyourownlinuxdistributionfromscratch
https://leanpub.com/buildingyourownlinuxdistributionfromscratch
https://leanpub.com/buildingyourownlinuxdistributionfromscratch
https://leanpub.com/buildingyourownlinuxdistributionfromscratch
https://leanpub.com/buildingyourownlinuxdistributionfromscratch


Introduction: Why Build Your Own Distribution? 16

Security Model Comparison

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Repository Structure and Metadata

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Debian Repository Structure in Detail

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

RPM Repository Structure in Detail

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Alpine Repository Structure in Detail

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Arch Linux Repository Structure in Detail

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Repository Metadata Flow Diagram

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Dependency Resolution Algorithms

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Dependency Resolution: The Core Problem

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Debian’s APT Solver

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

libsolv and SAT‐Based Solvers

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Pacman (Arch Linux): No Resolution

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

apk (Alpine): SAT‐Based Resolution

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Dependency Resolution Comparison

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Creating a Custom Repository

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Serving the Repository

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Case Study: How Debian’s Solver Works

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

dpkg: The Low‐Level Package Installer

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Confidence Assessment for Solver Choice

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: Repository and Package Manager Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Chapter 7: The Package Build Pipeline

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Specifying Sources, Dependencies, and Patches

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Arch Linux’s PKGBUILD Format

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Alpine’s APKBUILD Format

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Gentoo’s Ebuild Format

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Patch Application Workflow

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Source Verification Best Practices

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Build Systems: autotools, meson, cmake, meson+ninja

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Autotools (GNU Build System)

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

CMake

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Meson + Ninja

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Autoconf + Automake

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Cross‐Compilation of Packages

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Reproducible Builds and Determinism

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Debian’s Reproducible Build Infrastructure

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Quality Assurance: Testing and Linting

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: Build Pipeline Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Chapter 8: Desktop Environments, WindowManagers,
and the User Experience

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

X11 vs. Wayland: Architecture and Trade‐offs

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Xwayland: The Compatibility Layer

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Display Managers and Session Management

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Popular DEs and WMs: GNOME, KDE Plasma, i3, sway

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Building a Minimal Desktop from Source Components

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Minimal Desktop Build Script

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Theming, Fonts, and Localization

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: Desktop Environment Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Chapter 9: Security Foundations for Your Distribution

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

User Permissions, Capabilities, Namespaces, cgroups

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Security Mechanism Comparison

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Mandatory Access Control: SELinux vs. AppArmor

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Writing a Simple AppArmor Profile

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Secure Boot and the Chain of Trust

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Secure Boot for Your Distribution

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Full Disk Encryption with LUKS

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

LUKS2 Header Backup

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Network Security: nftables and eBPF

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

eBPF Security Applications

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Hardening the Build Process

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Build Environment Hardening Checklist

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: Security Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Chapter 10: ISO Creation and Installation Systems

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Creating Bootable ISOs with xorriso

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

xorriso Reproducibility

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Embedding the Bootloader, Kernel, and SquashFS Filesystem

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Live ISO Directory Structure

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Anaconda: The Fedora/RHEL Installer Architecture

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Calamares: A Distribution‐Independent Installer

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Calamares Module Types

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Network Installation and Netbooting

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

PXE Boot Flow Diagram

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Live vs. Minimal ISO Strategies

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

ISO Size Comparison

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: ISO and Installation Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Chapter 11: Automation, CI/CD, and Build Infrastructure

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Docker, LXC, and systemd‐nspawn for Build Environments

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Build Environment Comparison

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Security Considerations for Build Environments

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

CI Pipelines for Distro Building

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Full CI Pipeline Design

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Debian’s buildd Network

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Fedora’s Koji Build System

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Koji Tag Inheritance Diagram

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Reproducible Build Infrastructure at Scale

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: Build Infrastructure Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Chapter 12: Distribution Maintenance and Release
Engineering

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Versioning Strategies: Rolling, Point Releases, LTS

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Rolling Release Model

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Point Release Model

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Long‐Term Support (LTS) Model

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Versioning Strategy Comparison

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Debian’s Release Process

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Debian Release Timeline

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Arch Linux and the Rolling Model

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Arch Linux Package Update Process

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Fedora’s Six‐Month Cycle

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Fedora Release Schedule (Example: Fedora 42)

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Community Management and Contribution Workflows

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Documentation

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Communication Channels

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Contribution Guidelines

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Maintainer Models

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Backporting Security Patches

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Security Advisory Format

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: Release Engineering Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Chapter 13: Capstone Project: Building Your Own
Distribution

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Defining Goals and Choosing Components

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Setting Up the Build Environment

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Cross‐Compilation Toolchain Setup

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Kernel and Initramfs Construction

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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Core Package Installation into Target RootFS

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Capstone Project Checklist

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Exercises

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Troubleshooting: Capstone Project Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Bootloader Configuration

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

ISO Creation and Testing

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Documentation, Branding, and Publishing

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.

Conclusion: The Road Ahead

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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References

This content is not available in the sample book. The book can be purchased on
Leanpub at https://leanpub.com/buildingyourownlinuxdistributionfromscratch.
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