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Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software”), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AU-
THORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABIL-
ITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF
OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFT-
WARE.

This guide was made using the following previous documents as its reference:

« “Making a Debian Package (AKA the Debmake Manual)”, copyright © 1997 Jaldhar Vyas.
* “The New-Maintainer’s Debian Packaging Howto”, copyright © 1997 Will Lowe.
« “Debian New Maintainers’ Guide”, copyright © 1998-2002 Josip Rodin, 2005-2017 Osamu Aoki,
2010 Craig Small, and 2010 Raphaél Hertzog.
The latest version of this guide should be available:

« in the “debmake-doc package” and
¢ at the “Debian Documentation web site”.



https://tracker.debian.org/pkg/debmake-doc
https://www.debian.org/doc/devel-manuals
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Abstract

This “Guide for Debian Maintainers” ((No changelog) 2026-02-11) tutorial guide describes the build-

ing of the Debian package to ordinary Debian users and prospective developers using the debmake
command.

This guide focuses on the modern packaging style and comes with many simple examples.

« POSIX shell script packaging

« Python3 script packaging

» C with Makefile/Autotools/CMake

« multiple binary packages with shared library etc.

This “Guide for Debian Maintainers” can be considered as the successor to the “Debian New Main-
tainers’ Guide”.



Chapter 1

Preface

If you are a somewhat experienced Debian user 1, you may have encountered the following situations:
« You wish to install a certain software package not yet found in the Debian archive.
* You wish to update a Debian package with the newer upstream release.
« You wish to fix bugs of a Debian package with some patches.

If you want to create a Debian package to fulfill these needs and share your work with the community,
you are the target audience of this guide as a prospective Debian maintainer. 2 Welcome to the Debian
community.

Debian has many social and technical rules and conventions to follow, as it is a large volunteer
organization with a rich history. Debian has also developed an extensive array of packaging and archive
maintenance tools to build consistent sets of binary packages that address many technical objectives:

¢ packages have clearly specified package dependencies and patches and build correctly from scratch
in a clean build environment (“Section 6.6”, “Section 6.9”, “Section 4.7")

e packages build across many architectures (“Section 9.3")

« builds are reproducible (“Section 10.7")

e multiarch is supported (“Section 10.10")

 bootstrapping new architectures is possible (“Section 10.5")

« builds use specific compiler flags to harden security (“Section 10.6")

« packages are split optimally into multiple binary packages (“Section 10.11")

« library names and contents are managed to ensure smooth transitions on upgrades (“Section 10.18")
« installations use interactive prompts correctly (if at all) (“Section 10.22")

e continuous integration is used to ensure quality (“Section 10.4")

These factors can be overwhelming for many new prospective Debian maintainers. This guide aims
to provide entry points to help them get started. It covers the following:

« What you should know before getting involved with Debian as a prospective maintainer.
* What it looks like to make a simple Debian package.

« What kind of rules exist for making the Debian package.

1You need to know a little about Unix programming, but you don't need to be an expert. You can learn about basic Debian
system handling from the “Debian Reference”. It also contains pointers for learning about Unix programming.

2If you're not interested in sharing the Debian package, you can address your local needs by compiling and installing the fixed
upstream source package into lusrl/locall.


https://www.debian.org/doc/user-manuals#quick-reference
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« Tips for making the Debian package with minimal effort.
« Examples of making Debian packages in typical scenarios.

The author recognized the limitations of updating the original “New Maintainers’ Guide” with the dh-
make package and decided to create an alternative tool with accompanying documentation to address
modern requirements such as multi-arch. This resulted in the debmake package, initially released as
version 4.0 in 2013. The current debmake version is 5.1.4. It comes with this updated “Guide for Debian
Maintainers” in the debmake-doc package (version: 1.28-1). (In 2016, dh-make was ported from Perl
to Python with updated features.)

Many chores and tips have been integrated into the debmake command allowing this guide to be
terse. This guide also offers many packaging examples for you to get started.

Caution

It takes many hours to properly create and maintain Debian packages. The De-
bian maintainer must be both technically competent and diligent to take up
this challenge.

Some important topics are explained in detail. While some may seem irrelevant to you, please be
patient. Certain corner cases are omitted, and some topics are only covered through external references.
These are intentional choices to keep this guide simple and maintainable.



https://www.debian.org/doc/manuals/debmake-doc/
https://www.debian.org/doc/manuals/debmake-doc/

Chapter 2

Overview

The Debian packaging of the package-1.0.tar.xz, containing a simple C source following the “GNU Cod-
ing Standards” and “FHS", can be done with the debmake command as follows.

[base_dir] $ tar --xz -xvf package-1.0.tar.xz
[base_dir] $ cd package-1.0
[package-1.0] $ debmake
. Make manual adjustments of generated configuration files
[package-1.0] $ debuild

If manual adjustments of generated configuration files are skipped, the generated binary package
lacks meaningful package description but still functions well under the dpkg command to be used for
your local deployment.

Caution

files must be manually adjusted to their perfection to comply with the strict qual-
ity requirements of the Debian archive, if the generated package is intended for
general consumption.

: The debmake command only provides decent template files. These template

If you are new to Debian packaging, focus on understanding the overall process rather than worrying
about the details.

If you are familiar with Debian packaging, you'll notice that debmake is similar to the dh_make
command. This is because debmake is designed to replace the functionality historically provided by
dh_make. 1

The debmake command is designed with the following features:

* modern packaging style
- debian/copyright: “DEP-5" compliant

- debian/control: substvar support, multiarch support, multi binary packages, ...
- debian/rules: dh syntax, compiler hardening options, ...

« flexibility
— many options (see “Section 16.2”, “Chapter 15”, and “Chapter 16”)
¢ sane default actions

— execute non-stop with clean results
— generate the multiarch package, unless the -m option is explicitly specified.

— generate the non-native Debian package with the Debian source format “3.0 (quilt)”, unless
the -n option is explicitly specified.

1Before dh_make, the deb-make command was popular. The current debmake package starts its version from 4.0 to avoid
version conflicts with the obsolete debmake package, which provided the “deb-make” command.


https://www.gnu.org/prep/standards/
https://www.gnu.org/prep/standards/
https://en.wikipedia.org/wiki/Filesystem_Hierarchy_Standard
https://dep-team.pages.debian.net/deps/dep5/
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The debmake command delegates most of the heavy lifting to its back-end packages: debhelper,
dpkg-dev, devscripts, sbuild, schroot, licensecheck, licenserecon, etc.

Tip

Ensure that you properly quote the arguments of the -b, -f, and -w options to

protect them from shell interference.

The non-native Debian package is the normal Debian package.

The detailed log of all the package build examples in this document can be ob-

tained by following the instructions in “Section 14.14".




Chapter 3

Prerequisites

Here are the prerequisites you need to understand before getting involved with Debian.

3.1

People around Debian

There are several types of people interacting around Debian with different roles:

upstream author: the person who made the original program.
upstream maintainer: the person who currently maintains the program.
maintainer: the person making the Debian package of the program.

sponsor: a person who helps maintainers to upload packages to the official Debian package
archive (after checking their contents).

mentor: a person who helps novice maintainers with packaging etc.

Debian Developer (DD): a member of the Debian project with full upload rights to the official Debian
package archive.

Debian Maintainer (DM): a person with limited upload rights to the official Debian package archive.

Please note that you can’t become an official Debian Developer (DD) overnight, as it requires more
than just technical skills. Don't be discouraged by this. If your work is useful to others, you can still
upload your package either as a maintainer through a sponsor or as a Debian Maintainer.

Please note that you don't need to create new packages to become an official Debian Developer.
Contributing to existing packages can also provide a path to becoming an official Debian Developer.
There are many packages waiting for good maintainers (see “” Section 3.8”").

3.2

How to contribute

Please refer to the following to learn how to contribute to Debian:

L]

L]

“How can you help Debian?” (official)

“The Debian GNU/Linux FAQ, Chapter 13 - Contributing to the Debian Project” (semi-official)
“Debian Wiki, HelpDebian” (supplemental)

“Debian New Member site” (official)

“Debian Mentors FAQ” (supplemental)


https://www.debian.org/intro/help
https://www.debian.org/doc/manuals/debian-faq/contributing
https://wiki.debian.org/HelpDebian
https://nm.debian.org/
https://wiki.debian.org/DebianMentorsFaq
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3.3 Social dynamics of Debian

Please understand Debian’s social dynamics to prepare yourself for interactions with Debian:
* We are all volunteers.

- You can't impose tasks on others.
- You should be self-motivated to do things.

« Friendly cooperation is the driving force.

- Your contribution should not over-strain others.
- Your contribution is valuable only when others appreciate it.

« Debian is not a school where you get automatic attention from teachers.

- You should be able to learn many things independently.
- Attention from other volunteers is a scarce resource.

« Debian is constantly improving.

- You are expected to make high quality packages.
- You should adapt yourself to change.

Since we focus only on the technical aspects of the packaging in the rest of this guide, please refer
to the following to understand the social dynamics of Debian:

« “Debian: 17 years of Free Software, "do-ocracy”, and democracy” (Introductory slides by the ex-
DPL)

3.4 Technical reminders

Here are some technical reminders to help other maintainers work on your package easily and effectively,
maximizing the output of Debian as a whole.

« Make your package easy to debug.

- Keep your package simple.
— Don't over-engineer your package.

» Keep your package well-documented.

- Use readable code style.
- Make comments in code.
- Format code consistently.
- Maintain the git repository 1 of the package.

Note

Debugging of software tends to consume more time than writing the initial working

software.

It is unwise to run your base system under the unstable suite, even for development purposes.

« Creation and verification of binary deb packages should use a minimal unstable chroot as de-
scribed in “Section 4.7”.

1The overwhelming number of Debian maintainers use git over other VCS systems such as hg, bzr, etc.



http://upsilon.cc/~zack/talks/2011/20110321-taipei.pdf
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« Basic interactive package development activities should use an unstable chroot as described in
“Section 4.8".

Note

network daemons, and system installer packages, should use the unstable suite

@ Advanced package development activities, such as testing full Desktop systems,
running under “virtualization”.

3.5 Debian documentation

Please make yourself ready to read the pertinent part of the latest Debian documentation to generate
perfect Debian packages:

* “Debian Policy Manual”
— The official “must follow” rules (https://www.debian.org/doc/devel-manuals#policy)
« “Debian Developer’s Reference”
— The official “best practice” document (https://www.debian.org/doc/devel-manuals#devref)
¢ “Guide for Debian Maintainers” — this guide
— A “tutorial reference” document (https://www.debian.org/doc/devel-manuals#debmake-doc)

All these documents are published on https://www.debian.org using the unstable suite versions of
corresponding Debian packages. If you wish to have local access to all these documents from your base
system, please consider using techniques such as “apt-pinning” and “chroot”.

If this guide contradicts the official Debian documentation, the official Debian documentation is cor-
rect. Please file a bug report on the debmake-doc package using the reportbug command.

Here are alternative tutorial documents, which you may read along with this guide:

« “Debian Packaging Tutorial”

- https://www.debian.org/doc/devel-manuals#packaging-tutorial
- https://packages.qa.debian.org/p/packaging-tutorial.html

¢ “Ubuntu Packaging Guide” (Ubuntu is Debian based.)
- http://packaging.ubuntu.com/html/
« “Debian New Maintainers’ Guide” (predecessor of this tutorial, deprecated)

- https://www.debian.org/doc/devel-manuals#maint-guide
- https://packages.qa.debian.org/m/maint-guide.html

Tip

When reading these, you may consider using the debmake command in place
of the dh_make command.



https://www.debian.org/doc/manuals/debian-reference/ch09.en.html#_multiple_desktop_systems
https://www.debian.org/doc/devel-manuals#policy
https://www.debian.org/doc/devel-manuals#devref
https://www.debian.org/doc/devel-manuals#debmake-doc
https://www.debian.org
https://www.debian.org/doc/manuals/debian-reference/ch02.en.html#_tweaking_candidate_version
https://en.wikipedia.org/wiki/Chroot
https://www.debian.org/doc/devel-manuals#packaging-tutorial
https://packages.qa.debian.org/p/packaging-tutorial.html
http://packaging.ubuntu.com/html/
https://www.debian.org/doc/devel-manuals#maint-guide
https://packages.qa.debian.org/m/maint-guide.html
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3.6 Help resources

Before deciding to ask your question in a public forum, please do your part by reading the relevant
documentation:

« package information available through the aptitude, apt-cache, and dpkg commands.
« files in lusrishareldoclpackage for all pertinent packages.

e contents of man command for all pertinent commands.

« contents of info command for all pertinent commands.

« contents of “debian-mentors@lists.debian.org mailing list archive”.

¢ contents of “debian-devel@lists.debian.org mailing list archive”.

You can find your desired information effectively by using a well-formed search string such as "key-
word site:lists.debian.org” to limit the search domain of the web search engine.

Creating a small test package is a good way to learn the details of packaging. Inspecting existing
well-maintained packages is the best way to learn how other people make packages.

If you still have questions about the packaging, you can ask them interactively:

« debian-mentors@lists.debian.org mailing list. (This mailing list is for the novice.)

« debian-devel@lists.debian.org mailing list. (This mailing list is for the expert.)

* IRC such as #debian-mentors.

» Teams focusing on a specific set of packages. (Full list at https://wiki.debian.org/Teams)
¢ Language-specific mailing lists.

- “debian-devel-{french,italian,portuguese,spanish}@lists.debian.org”

- “debian-chinese-gb@lists.debian.org” (This mailing list is for general (Simplified) Chinese dis-
cussion.)

- “debian-devel@debian.or.jp”

More experienced Debian developers will gladly help you if you ask properly after making the required
efforts.

Caution

Debian development is a moving target. Some information found on the web may
be outdated, incorrect, or non-applicable. Please use such information carefully.

3.7 Archive situation

Please realize the situation of the Debian archive.
¢ Debian already has packages for most kinds of programs.

¢ The number of packages already in the Debian archive is several tens of times greater than that of
active maintainers.

¢ Unfortunately, some packages lack an appropriate level of attention by the maintainer.



https://lists.debian.org/debian-mentors/
https://lists.debian.org/debian-devel/
mailto:debian-mentors@lists.debian.org
mailto:debian-devel@lists.debian.org
https://www.debian.org/support#irc
https://wiki.debian.org/Teams
https://lists.debian.org/devel.html
https://lists.debian.org/debian-chinese-gb/
http://www.debian.or.jp/community/ml/openml.html#develML
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Thus, contributions to packages already in the archive are far more appreciated (and more likely to
receive sponsorship for uploading) by other maintainers.

Tip

The wnpp-alert command from the devscripts package can check for installed

packages that are up for adoption or orphaned.

Tip

The how-can-i-help package can show opportunities for contributing to Debian

based on packages installed locally.

3.8 Contribution approaches

Here is pseudo-Python code for your contribution approaches to Debian with a program:

if exist_in_debian(program):
if is_team_maintained(program):
join_team(program)
if is_orphaned(program): # maintainer: Debian QA Group
adopt_it(program)
elif is_RFA(program): # Request for Adoption
adopt_it(program)
else:
if need_help(program):
contact_maintainer(program)
triaging_bugs(program)
preparing_QA_or_NMU_uploads(program)
else:
leave_it(program)
else: # new packages
if not is_good_program(program):
give_up_packaging(program)
elif not is_distributable(program):
give_up_packaging(program)
else: # worth packaging
if is_ITPed_by_others(program):
if need_help(program):
contact_ITPer_for_collaboration(program)
else:
leave_it_to_ITPer(program)
else: # really new
if is_applicable_team(program):
join_team(program)
if is_DFSG(program) and is_DFSG(dependency(program)):
file ITP(program, area="main") # This is Debian
elif is_DFSG(program):
file ITP(program, area="contrib") # This is not Debian
else: # non-DFSG
file_ITP(program, area="non-free") # This is not Debian
package_it_and_close_ITP(program)

Here:

« For exist_in_debian(), and is_team_maintained(); check:
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- the aptitude command
— “Debian packages” web page
— Debian wiki “Teams” page

* For is_orphaned(), is_RFA(), and is_ITPed_by_others(); check:

— The output of the wnpp-alert command.
- “Work-Needing and Prospective Packages”
- “Debian Bug report logs: Bugs in pseudo-package wnpp in unstable”

- “Debian Packages that Need Lovin
- “Browse wnpp bugs based on debtags”

« For is_good_program(), check:

The program should be useful.

The program should not introduce security and maintenance concerns to the Debian system.

The program should be well documented and its code needs to be understandable (i.e. not
obfuscated).

The program’s authors agree with the packaging and are amicable to Debian. 2

Foris_it_ DFSG(), and is_its_dependency_DFSG(); check:
- “Debian Free Software Guidelines” (DFSG).
e Foris_it_distributable(), check:
- The software must have a license and it should allow its distribution.

You either need to file an ITP or adopt a package to start working on it. See the “Debian Developer’s
Reference”:

* “5.1. New packages”.

« “5.9. Moving, removing, renaming, orphaning, adopting, and reintroducing packages”.

3.9 Novice contributor and maintainer

The novice contributor and maintainer may wonder what to learn to start your contribution to Debian.
Here are my suggestions depending on your focus:

« Packaging

— Basics of the POSIX shell and make.
— Some rudimentary knowledge of Perl and Python.

» Translation

- Basics of how the PO based translation system works.
» Documentation

- Basics of text markups (XML, ReST, Wiki, ...).

The novice contributor and maintainer may wonder where to start your contribution to Debian. Here
are my suggestions depending on your skills:

* POSIX shell, Perl, and Python skills:

- Send patches to the Debian Installer.

2This is not the absolute requirement. The hostile upstream may become a major resource drain for us all. The friendly
upstream can be consulted to solve any problems with the program.
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- Send patches to the Debian packaging helper scripts such as devscripts, sbuild, schroot,
etc. mentioned in this document.

¢ C and C++ skills:

- Send patches to the packages with the required and important priorities.
¢ Non-English skills:
- Send patches to the PO file of the Debian Installer.

— Send patches to the PO file of the packages with the required and important priorities.
» Documentation skills:

- Update contents on “Debian Wiki".

- Send patches to the existing “Debian Documentation”.

These activities should give you good exposure to the other Debian people to establish your credibility.
The novice maintainer should avoid packaging programs with the high security exposure:

« setuid or setgid program

« daemon program
» program installed in the Isbin/ or lusr/sbin/ directories

When you gain more experience in packaging, you'll be able to package such programs.
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Chapter 4

Tool Setups

The build-essential package must be installed in the build environment.

The devscripts package should be installed in the development environment of the maintainer.

It is a good idea to install and set up all of the popular set of packages mentioned in this chapter.
These enable us to share the common baseline working environment, although these are not necessarily
absolute requirements.

Please also consider to install the tools mentioned in the “Overview of Debian Maintainer Tools” in
the “Debian Developer’s Reference”, as needed.

Caution

date with the latest packages on the system. Debian development is a moving
target. Please make sure to read the pertinent documentation and update the
configuration as needed.

: Tool setups presented here are only meant as an example and may not be up-to-

4.1 Email setup

Various Debian maintenance tools recognize your email address and name to use by the shell environ-
ment variables $SDEBEMAIL and $DEBFULLNAME.

Let’s set these environment variables by adding the following lines to \~/.bashrc 1.

Add to the ~/.bashrc file

DEBEMAIL="osamu@debian.org"
DEBFULLNAME="0samu Aoki"
export DEBEMAIL DEBFULLNAME

Note

% The above is for the author of this manual. The configuration and operation ex-
amples presented in this manual use these email address and name settings.

You must use your email address and name for your system.

1This assumes you are using Bash as your login shell. If you use some other login shell such as Z shell, use their corresponding
configuration files instead of \~.bashrc.
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4.2 mc setup

The mc command offers very easy ways to manage files. It can open the binary deb file to check its
content by pressing the Enter key over the binary deb file. It uses the dpkg-deb command as its back-
end. Let’s set it up to support easy chdir as follows.

Add to the ~/.bashrc file

# mc related

if [ -f /usr/lib/mc/mc.sh ]; then
. /usr/1lib/mc/mc.sh

fi

4.3 git setup

Nowadays, the git command is the essential tool to manage the source tree with history.
The global user configuration for the git command such as your name and email address can be set
in ~.gitconfig as follows.

[~] $ git config --global user.name "Osamu Aoki"
[~] $ git config --global user.email osamu@debian.org

If you are too accustomed to the CVS or Subversion commands, you may wish to set several com-
mand aliases as follows.

[~] $ git config --global alias.ci "commit -a"
[~] $ git config --global alias.co checkout

You can check your global configuration as follows.

[~]1 $ git config --global --list

Tip

It is essential to use some GUI git tools like gitk or gitg to work effectively with
the history of the git repository.

4.4 quilt setup

The quilt command offers a basic method for recording modifications. For the Debian packaging, it
should be customized to record modifications in the debian/patches/ directory instead of its default
patches/ directory.

In order to avoid changing the behavior of the quilt command itself, let's create an alias dquilt for
the Debian packaging by adding the following lines to the ~/.bashrc file. The second line provides the
same shell completion feature of the quilt command to the dquilt command.

Add to the ~/.bashrc file

alias dquilt="quilt --quiltrc=${HOME}/.quiltrc-dpkg"
. /usr/share/bash-completion/completions/quilt
complete -F _quilt_completion $_quilt_complete_opt dquilt

Then let's create ~I.quiltrc-dpkg as follows.

d=.

while [ ! -d $d/debian -a "readlink -e $d° '= / ];
do d=%$d/..; done

if [ -d $d/debian ] && [ -z $QUILT_PATCHES ]; then

13
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4.5. OPENPGP SETUP

# if in Debian packaging tree with unset $QUILT_PATCHES
QUILT_PATCHES="debian/patches"
QUILT_PATCH_OPTS="--reject-format=unified"

QUILT _DIFF_ARGS="-p ab --no-timestamps --no-index --color=auto"

QUILT_REFRESH_ARGS="-p ab --no-timestamps --no-index"

QUILT_COLORS="diff_hdr=1;32:diff_add=1;34:diff_rem=1;31:diff_hunk=1;33:"

QUILT_COLORS="${QUILT_COLORS}diff_ctx=35:diff_cctx=33"

if ' [ -d $d/debian/patches ]; then mkdir $d/debian/patches; fi

fi

See quilt(1) and “How To Survive With Many Patches or Introduction to Quilt (quilt.html)” on how to

use the quilt command.
See “Section 5.9” for example usages.

Note that “gbp pq” is able to consume existing debian/patches, automate updating and modifying
the patches, and export them back into debian/patches, all without using quilt nor the need to learn or

configure quilt.

4.5 openPGP setup

The gpg(1l) command, included in the gnupg package, can be used to generate a new openPGP key

for the Debian package activity as follows.

[~1 $ gpg --generate-key
gpg (GnuPG) 2.4.7; Copyright (C) 2024 g10 Code GmbH

[snip]
public and secret key created and signed.

pub ed25519 2026-02-10 [SC] [expires: 2029-02-09]
ABCDEF0123456789ABCDEF0123456789ABCDEF0O1

uid Osamu Aoki <osamu@debian.org>

sub Ccv25519 2026-02-10 [E] [expires: 2029-02-09]

This is an openPGP key based on the Elliptic-curve cryptography (ECC).

Note

If you already have an openPGP key based on the RSA cryptosystem signed by

many others, you can use it.

You can edit and update this openPGP key with:

[~] $ gpg --edit-key ABCDEF0123456789ABCDEF0123456789ABCDEFO1

[snip]
gpg> save

For example, the resulting openPGP key may look like:

[~]1 $ gpg --list-keys ABCDEF0123456789ABCDEF0123456789ABCDEFO1

pub  ed25519 2026-02-10 [SC]
ABCDEF0123456789ABCDEF0123456789ABCDEFO1

uid [ultimate] Osamu Aoki <osamu@debian.org>

sub cv25519 2026-02-10 [E] [expires: 2030-02-10]

Note

The term “GPG key” found in many Debian documents can be considered as a

synonym of “openPGP key”.
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For more on OpenPGP key, see:

¢ “Creating a new GPG key”

« “Debian wiki: Keysigning”

* “Debian wiki: Using OpenPGP subkeys in Debian development”
* “Debian wiki: FixKeyWithShal” — updating old OpenPGP keys

4.6 devscripts setup

The debsign command, included in the devscripts package, is used to sign the Debian package with
your private openPGP key.

The debuild command, included in the devscripts package, builds the binary package and checks
it with the lintian command. It is useful to have verbose outputs from the lintian command.

You can set these up in ~l.devscripts as follows.

DEBUILD_DPKG_BUILDPACKAGE_OPTS="-i -I -us -uc"
DEBUILD_LINTIAN_OPTS="-i -I --show-overrides"
DEBSIGN_KEYID="Your_openPGP_keyID"

The -i and -1 options in DEBUILD_DPKG_BUILDPACKAGE_OPTS for the dpkg-source command
help rebuilding of Debian packages without extraneous contents (see “Chapter 8”).

4.7 sbuild setup

The sbuild package provides a clean room (“chroot”) build environment. It offers this efficiently with the
help of schroot using the bind-mount feature of the modern Linux kernel.

Since it is the same build environment as the Debian’s buildd infrastructure, it is always up to date
and comes full of useful features.

It can be customized to offer following features:

« The schroot package to boost the chroot creation speed.
* The lintian package to find bugs in the package.

« The piuparts package to find bugs in the package.

The autopkgtest package to find bugs in the package.

* The ccache package to boost the gcc speed. (optional)

« The libeatmydatal package to boost the dpkg speed. (optional)
« The parallel make to boost the build speed. (optional)

Let's set up shuild environment 2:

[~] $ sudo apt install sbuild piuparts autopkgtest lintian
[~] $ sudo apt install sbuild-debian-developer-setup
[~] $ sudo sbuild-debian-developer-setup -s unstable

Let's update your group membership to include sbuild and verify it:
[~]1 $ newgrp -
[~] $ id
uid=1000(<yourname>) gid=1000(<yourname>) groups=...,132(sbuild)

Here, “reboot of system” or “kill -TERM -1" can be used instead to update your group membership 3

Let's create the configuration file ~/.locallsbuild/config.pl in line with recent Debian practice of
“source-only-upload” as:

2Be careful since some older HOWTOs may use different chroot setups.
3Simply “logout and login under some modern GUI Desktop environment” may not update your group membership.
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[~] $ cat >~/.local/sbuild/config.pl << 'EOF'

HHH BB HHHHH R AR R R R R R H R R R
# PACKAGE BUILD RELATED (source only upload as default)
# -d

$distribution = 'unstable';

# -A

$build_arch_all =

# -S

$build_source = 1;

# --source-only-changes

$source_only_changes = 1;

# -V

$verbose = 1;

L e e bbb el et bt et e et e b e At et A et et e et et e et e b A et el et e et el et el Al et e bl et e b A e b e b e e
L A A A R RN R

g g g g g g g g g g g g g ]
HH T T T A

$run_lintian = 1;

$lintian_opts = ['-i', '-I'];

$run_piuparts = 1;

$piuparts_opts = ['--schroot', 'unstable-amd64-sbuild'];
$run_autopkgtest = 1;

$autopkgtest_root_args = '';

$autopkgtest_opts = [ '--', 'schroot', '%r-%a-sbuild' ];

# PERL MAGIC

HHHBHBH R HH B AR R R R R AR R AR R AR
1;

EOF

Note

There are some exceptional cases such as NEW uploads, uploads with NEW

binary packages, and security uploads where you can’t do source-only-upload
but are required to upload with binary packages. The above configuration needs
to be adjusted for those exceptional cases.

You may need to add “$chroot_mode = "schroot”;” to ~/.locallsbuild/config.pl
=y for piuparts if it doesn’t work well under unshare. See Debian bug: #1125784

and #1126127.

Following document assumes that shuild is configured this way.
Edit this to your needs. Post-build tests can be turned on and off by assigning 1 or O to the corre-
sponding variables,

Warning

@ The optional customization may cause negative effects. In case of doubts, dis-
able them.
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Note

The parallel make may fail for some existing packages and may make the build
log difficult to read.

Tip

Many sbuild related hints are available at “Section9.7" and
“https://wiki.debian.org/sbuild” .

4.8 Persistent chroot setup

Note

Use of independent copied chroot filesystem prevents contaminating the source
chroot used by sbuild.

For building new experimental packages or for debugging buggy packages, let's setup dedicated
persistent chroot “source:unstable-amd64-desktop” by:

[~] $ sudo cp -a /srv/chroot/unstable-amd64-sbuild /srv/chroot/unstable-amd64- <
desktop

[~] $ sudo tee /etc/schroot/chroot.d/unstable-amd64-desktop-XXXXXX << EOF

[unstable-amd64-desktop]

description=Debian sid/amd64 persistent chroot

groups=root, sbuild

root-groups=root, shuild

profile=desktop

type=directory

directory=/srv/chroot/unstable-amd64-desktop

union-type=over lay

EOF

Here, desktop profile is used instead of sbuild profile. Please make sure to adjust letc/schroot/desktoplfstab
to make package source accessible from inside of the chroot.
You can log into this chroot “source:unstable-amd64-desktop” by:

[~] $ sudo schroot -c source:unstable-amd64-desktop

4.9 gbp setup

The git-buildpackage package offers the gbp(1) command. Its user configuration file is ~/.gbp.conf.
# Configuration file for "gbp <command>"
[DEFAULT]

# the default build command:
builder = sbuild
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# use pristine-tar:

pristine-tar = True

# Use color when on a terminal, alternatives: on/true, off/false or auto
color = auto

4.10 HTTP proxy

You should set up a local HTTP caching proxy to save the bandwidth for the Debian package repository
access. There are several choices:

» Specialized HTTP caching proxy using the apt-cacher-ng package.
e Generic HTTP caching proxy (squid package) configured by squid-deb-proxy package

In order to use this HTTP proxy without manual configuration adjustment, it's a good idea to install
either auto-apt-proxy or squid-deb-proxy-client package to everywhere.

4.11 Private Debian repository

You can set up a private Debian package repository with the reprepro package.

4.12 Virtual machines

For testing GUI application, it is a good idea to have virtual machines. Install virt-manager and gemu-
kvm packages.

Use of chroot and virtual machines allows us not to update the whole host PC to the latest unstable
suite.

4.13 Local network with virtual machines

In order to access virtual machines easily over the local network, setting up multicast DNS service dis-
covery infrastructure by installing avahi-utils is a good idea.

For all running virtual machines and the host PC, we can use each host name appended with .local
for SSH to access each other.
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Chapter 5

Simple packaging

There is an old Latin saying: “Longum iter est per praecepta, breve et efficax per exempla’ (“It's a
long way by the rules, but short and efficient with examples”).

5.1 Packaging tarball

Here is an example of creating a simple Debian package from a simple C source using the Makefile as
its build system.

Let’'s assume this upstream tarball to be debhello-0.0.tar.xz.

This type of source is meant to be installed as a non-system file as:

Basics for the install from the upstream tarball

[base_dir] $ tar --xz -xmf debhello-0.0.tar.xz
[base_dir] $ cd debhello-0.0

[debhello-0.0] $ make

[debhello-0.0] $ make install

Debian packaging requires changing this “make install” process to install files to the target system
image location instead of the normal location under lustr/local.

Note

Examples of creating a Debian package from other complicated build systems
are described in “Chapter 14",

5.2 Big picture

The big picture for building a single non-native Debian package from the upstream tarball debhello-
0.0.tar.xz can be summarized as:

¢ The maintainer obtains the upstream tarball debhello-0.0.tar.xz and untars its contents to the
debhello-0.0 directory.

« The debmake command debianizes the upstream source tree by adding template files only in the
debian directory.

— The debhello_0.0.orig.tar.xz symlink is created pointing to the debhello-0.0.tar.xz file.
— The maintainer customizes template files.

¢ The debuild command builds the binary package from the debianized source tree.

- debhello-0.0-1.debian.tar.xz is created containing the debian directory.
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Big picture of package building

[base_dir] $ tar --xz -xmf debhello-0.0.tar.xz
[base_dir] $ cd debhello-0.0

[debhello-0.0] $ debmake

I: debmake (version: 5.1.4)

I: Copyright © 2014-2026 Osamu Aoki <osamu@debian.org>

[debhello-0.0] $ ... manual customization of debian/* files
[debhello-0.0] $ debuild

Tip

The debuild command in this and following examples may be substituted by

equivalent commands such as the sbuild command.

Tip

If the upstream tarball in the .tar.xz format is available, use it instead of the one
Sy in the .tar.xz and .tar.bz2 formats. The xz compression format offers the better

compression than the gzip and bzip2 compressions.

5.3 What is debmake?

Note

Actual packaging activities are often performed manually without using debmake
while referencing only existing similar packages and “Debian Policy Manual”.

The debmake command is the helper script for the Debian packaging. (“Chapter 15”)
« It creates good template files for the Debian packages.

« It always sets most of the obvious option states and values to reasonable defaults.
« It generates the upstream tarball and its required symlink if they are missing.

* It doesn’t overwrite the existing configuration files in the debian/ directory.

« It supports the multiarch package.

* It provides short extracted license texts as debian/copyright using licensecheck to help license
review.

These features make Debian packaging with debmake simple and modern.

In retrospective, | created debmake to simplify this documentation. | consider debmake to be more-
or-less a demonstration session generator for tutorial purpose.

The debmake command isn’t the only helper script to make a Debian package. If you are interested
alternative packaging helper tools, please see:
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« Debian wiki: “AutomaticPackagingTools” — Extensive comparison of packaging helper scripts

« Debian wiki: “CopyrightReviewTools” — Extensive comparison of copyright review helper scripts

5.4 What is debuild?

Here is a summary of commands similar to the debuild command.
* The debianlrules file defines how the Debian binary package is built.

* The dpkg-buildpackage command is the official command to build the Debian binary package.
For normal binary build, it executes roughly:
- “dpkg-source --before-build” (apply Debian patches, unless they are already applied)
- “fakeroot debian/rules clean”
- “dpkg-source --build” (build the Debian source package)
- “fakeroot debian/rules build”
- “fakeroot debian/rules binary”
- “dpkg-genbuildinfo”’ (generate a *.buildinfo file)
- “dpkg-genchanges” (generate a *.changes file)
- “fakeroot debian/rules clean”

- “dpkg-source --after-build” (unapply Debian patches, if they are applied during --before-
build)

- “debsign” (sign the *.dsc and *.changes files)
* If you followed “Section 4.6" to set the -us and -uc options, this step is skipped and you
must run the debsign command manually.

¢ The debuild command is a wrapper script of the dpkg-buildpackage command to build the Debian
binary package under the proper environment variables.

* The sbuild command is a wrapper script to build the Debian binary package under the proper
chroot environment with the proper environment variables.

Note

See dpkg-buildpackage(1) for exact details.

5.5 Step 1: Get the upstream source

Let's get the upstream source.
Download debhello-0.0.tar.xz

[base_dir] $ wget http://www.example.org/download/debhello-0.0.tar.xz

[base_dir] $ tar --xz -xmf debhello-0.0.tar.xz
[base_dir] $ tree

+-- debhello-0.0

| +-- Makefile

| +-- README.md

| +-- src

| +-- hello.c

+-- debhello-0.0.tar.xz

3 directories, 4 files
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Here, the C source hello.c is a very simple one.
hello.c

[base_dir] $ cat debhello-0.0/src/hello.c
#include <stdio.h>

int

main()

{
printf("Hello, world!\n");
return 0;

3

Here, the Makefile supports “GNU Coding Standards” and “FHS”. Notably:
« build binaries honoring $(CPPFLAGS), $(CFLAGS), $(LDFLAGS), etc.
« install files with $(DESTDIR) defined to the target system image

« install files with $(prefix) defined, which can be overridden to be lusr

Makefile

[base_dir] $ cat debhello-0.0/Makefile
prefix = /usr/local

all: src/hello

src/hello: src/hello.c
@echo "CFLAGS=$(CFLAGS)" | \
fold -s -w 70 | \
sed -e 's/N/# /!
$(CC) $(CPPFLAGS) $(CFLAGS) $(LDCFLAGS) -0 $@ $~

install: src/hello
install -D src/hello \
$(DESTDIR)$(prefix)/bin/hello

clean:
-rm -f src/hello

distclean: clean

uninstall:
-rm -f $(DESTDIR)$(prefix)/bin/hello

.PHONY: all install clean distclean uninstall

Note

The echo of the $(CFLAGS) variable is used to verify the proper setting of the

build flag in the following example.

5.6 Step 2: Generate template files with debmake

The output from the debmake command is very verbose and explains what it does as follows.
The output from the debmake command with -x1 option

[base_dir] $ cd debhello-0.0
[debhello-0.0] $ debmake -x1
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: debmake (version: 5.1.4)

: Copyright © 2014-2026 Osamu Aoki <osamu@debian.org>

[debhello-0.0] $ cd

: Non-native Debian package pkg="debhello", ver="0.0", rev="1" method="dir_d...
: already in the package-version form: "debhello-0.0"

[base_dir] $ ln -sf debhello-0.0.tar.xz debhello_0.0.orig.tar.xz

[base_dir] $ cd debhello-0.0

parsing option -b ""

binary package=debhello Type=bin / Arch=any M-A=foreign

build_type = make

. ext_type = ¢ 1 files
: ext_type = md 1 files
. creating debian/* files with "-x 1" option
[debhello-0.0] $ licensecheck --recursive --copyright --deb-machine . > d...

: creating debian/copyright by licensecheck.

. creating debian/control from control.py

: creating debian/control by control.py

: creating debian/changelog from extra®_changelog

: creating debian/rules from extra®_rules

: creating debian/source/format from extra®@source_format
: creating debian/README.Debian from extral README.Debian
: creating debian/README.source from extral_README.source
: creating debian/clean from extral_clean

: creating debian/dirs from extral_dirs

: creating debian/docs from extral_docs

: creating debian/examples from extral_examples

: creating debian/gbp.conf from extral_gbp.conf

: creating debian/links from extral_links

: creating debian/manpages from extral_manpages

: creating debian/salsa-ci.yml from extral_salsa-ci.yml

: creating debian/watch from extralnn_watch

: creating debian/tests/control from extraltests_control
: creating debian/upstream/metadata from extralupstream_metadata
: creating debian/patches/series from extralpatches_series
: creating debian/install from extralbin_install
[debhello-0.0] $ wrap-and-sort -ast

: debian/* may have a blank line at the top.

HHHHHHHHHHHHHHHHHHHHHHHHHHMHHKMHHMHAMHMHKMHWHKHH

The debmake command generates all these template files based on command line options. Since
no options are specified, the debmake command chooses reasonable default values for you:

* The source package name: debhello
¢ The upstream version: 0.0

¢ The binary package name: debhello

The Debian revision: 1

The package type: bin (the ELF binary executable package)

* The -x option: -x1 (without maintainer script supports for simplicity)

Note

% Here, the debmake command is invoked with the -x1 option to keep this tutorial
simple. Use of default -x2 or more extensive -x3 option is highly recommended.

Let’s inspect generated template files.
The source tree after the basic debmake execution.
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[debhello-0.0] $ cd
[base_dir] $ tree

+-- debhello-0.0

+-- Makefile

+-- README.md

+-- debian

[ +-- README.Debian
+-- README. source
+-- changelog
+-- clean
+-- control
+-- copyright

+-- dirs
+-- docs
+-- examples
+-- gbp.conf
+-- install
+-- links

I

I

I

I

I

I

I

I

I

I

I

| +-- manpages
[ +-- patches
| | +-- series
I

I

I

I

I

I

I

I

I
+--

+-- rules

+-- salsa-ci.yml
+-- source

| +-- format
+-- tests

| +-- control
+-- upstream

| +-- metadata
+-- watch

src

| +-- hello.c
+-- debhello-0.0.tar.xz
+-- debhello_0.0.orig.tar.xz -> debhello-0.0.tar.xz

8 directories, 25 files

The debianlrules file is the build script provided by the package maintainer. Here is its template file
generated by the debmake command.
debian/rules (template file):

[base_dir] $ cd debhello-0.0

[debhello-0.0] $ cat debian/rules

#!/usr/bin/make -f

# You must remove unused comment lines for the released package.
# See debhelper(7) (un-comment to enable)

# This is an autogenerated template for debian/rules.

#

# Output every command that modifies files on the build system.
#export DH_VERBOSE = 1

Copy some variable definitions from pkg-info.mk and vendor.mk
under /usr/share/dpkg/ to here if they are useful.

See FEATURE AREAS/ENVIRONMENT in dpkg-buildflags(1)
Apply all hardening options

#export DEB_BUILD_MAINT_OPTIONS = hardening=+all

# Package maintainers to append CFLAGS

#export DEB_CFLAGS_MAINT_APPEND = -Wall -pedantic

# Package maintainers to append LDFLAGS

#export DEB_LDFLAGS_MAINT_APPEND = -W1,-01

#

# With debhelper version 9 or newer, the dh command exports

H H O H HH
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all buildflags. So there is no need to include the
/usr/share/dpkg/buildflags.mk file here if compat is 9 or newer.

These are rarely used code. (START)
The following include for *.mk magically sets miscellaneous

variables while honoring existing values of pertinent
environment variables:

H o H O H HH W HH

Architecture-related variables such as DEB_TARGET_MULTIARCH:
#include /usr/share/dpkg/architecture.mk

# Vendor-related variables such as DEB_VENDOR:

#include /usr/share/dpkg/vendor.mk

# Package-related variables such as DEB_DISTRIBUTION

#include /usr/share/dpkg/pkg-info.mk

#

# You may alternatively set them susing a simple script such as:
# DEB_VENDOR ?= $(shell dpkg-vendor --query Vendor)

#

# These are rarely used code. (END)

#

### main packaging script based on post dh7 syntax
%:
dh $@

# debmake generated override targets

# Use "make prefix=/usr" (override prefix=/usr/local in Makefile)
#override_dh_auto_install:

# dh_auto_install -- prefix=/usr

# Do not install python .pyc .pyo if they exist
#override_dh_install:
# dh_install --list-missing -X.pyc -X.pyo

# Multiarch package requires library files to be installed to

# /usr/lib/<triplet>/ . 1If the build system does not support

# $(DEB_HOST_MULTIARCH), you may need to override some targets such as
# dh_auto_configure or dh_auto_install to use $(DEB_HOST_MULTIARCH)

This is essentially the standard debianl/rules file with the dh command. (There are some commented
out contents for you to customize it.)

The debian/control file provides the main meta data for the Debian package. Here is its template
file generated by the debmake command.

debian/control (template file):

[debhello-0.0] $ cat debian/control
Source: debhello
Section: unknown
Priority: optional
Maintainer: "Osamu Aoki" <osamu@debian.org>
Build-Depends:
debhelper-compat (= 13),
Standards-Version: 4.7.3
Homepage: <insert the upstream URL, if relevant>
Rules-Requires-Root: no
#Vcs-Git: https://salsa.debian.org/debian/debhello.git
#Vcs-Browser: https://salsa.debian.org/debian/<project_site>

Package: debhello
Section: unknown
Architecture: any
Multi-Arch: foreign
Depends:
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${misc:Depends},

${shlibs:Depends},

Description: auto-generated package by debmake

This Debian binary package was auto-generated by the
debmake(1) command provided by the debmake package.

===== This comes from the unmodified template file =====

Please edit this template file (debian/control) and other package files
(debian/*) to make them meet all the requirements of the Debian Policy
before uploading this package to the Debian archive.
See
* https://www.debian.org/doc/manuals/developers-reference/best-pkging-pract...
* https://www.debian.org/doc/manuals/debmake-doc/ch@5.en.html#control

The synopsis description at the top should be about 60 characters and
written as a phrase. No extra capital letters or a final period. No
articles b''-b'' "a", "an", or "the".

The package description for general-purpose applications should be
written for a less technical user. This means that we should avoid
jargon. GNOME or KDE is fine but GTK+ is probably not.

Use the canonical forms of words:

* Use X Window System, X11, or X; not X Windows, X-Windows, or X Window.
* Use GTK+, not GTK or gtk.

* Use GNOME, not Gnome.

* Use PostScript, not Postscript or postscript.

Warning

® If you leave “Section: unknown” in the template debian/control file unchanged,
the lintian error may cause the build to fail.

Since this is the ELF binary executable package, the debmake command sets “Architecture: any”
and “Multi-Arch: foreign”. Also, it sets required substvar parameters as “Depends: ${shlibs:Depends},
${misc:Depends}’. These are explained in “Chapter 6”.

Note

Please note this debian/control file uses the RFC-822 style as documented in
% “5.2 Source package control files — debian/control” of the “Debian Policy Man-

ual”. The use of the empty line and the leading space are significant.

The debian/copyright file provides the copyright summary data of the Debian package using the
licensecheck command.
debian/copyright (template file):

[debhello-0.0] $ cat debian/copyright

Format: https://www.debian.org/doc/packaging-manuals/copyright-format/1.0/
Upstream-Name: FIXME

Upstream-Contact: FIXME

Source: FIXME

Disclaimer: Autogenerated by licensecheck

Files: ./Makefile
./README . md
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./src/hello.c
Copyright: NONE
License: UNKNOWN

FIXME

5.7 Step 3: Modification to the template files

Some manual modification is required to make the proper Debian package as a maintainer.

In order to install files as a part of the system files, the $(prefix) value of lusr/local in the Makefile
should be overridden to be lusr. This can be accommodated by the following the debian/rules file with
the override_dh_auto_install target setting “prefix=/usr”.

debian/rules (maintainer version):

[base_dir] $ cd debhello-0.0
[debhello-0.0] $ vim debian/rules
. hack, hack, hack,
[debhello-0.0] $ cat debian/rules
#!/usr/bin/make -f
export DH_VERBOSE = 1
export DEB_BUILD_MAINT_OPTIONS = hardening=+all
export DEB_CFLAGS_MAINT_APPEND -Wall -pedantic
export DEB_LDFLAGS_MAINT_APPEND -Wl, --as-needed

%
dh $@

override_dh_auto_install:
dh_auto_install -- prefix=/usr

Exporting the DH_VERBOSE environment variable in the debian/rules file as above forces the deb-
helper tool to make a fine grained build report.

Exporting DEB_BUILD_MAINT_OPTION as above sets the hardening options as described in the
“FEATURE AREAS/ENVIRONMENT” in dpkg-buildflags(1). 1

Exporting DEB_CFLAGS_MAINT_APPEND as above forces the C compiler to emit all the warnings.

Exporting DEB_LDFLAGS_MAINT_APPEND as above forces the linker to link only when the library
is actually needed. 2

The dh_auto_install command for the Makefile based b