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Abstract

We present the design of the openSUSE build service. Unlike other
systems, it is not centered around a single distribution, but can host mul-
tiple ones. It was made easy to create a fork of a package to test out
changes or use a dilerknt package configuration. The system automati-
cally rebuilds packages if it detects that a package used for building has
been changed.

1 Introduction

One of the biggest advantages of open source is the sheer number of available
software and the fast update cycles. This advantage also comes with a cost:
software authors have to make sure that their software runs on the current
systems. Users demand binary versions of the software when compiling takes
a long time or is di Ccullt to do. But to keep all binaries up to date for the
existing systems is very time consuming. Sometimes it is even impossible when
the software author has no access to a wanted architecture or distribution.

Project hosting servers like SourceForge provide access to a compile farm
which consists of a number of hosts of di [erent architectures that have di Cerent
versions of distributions installed. But building packages with it is still a manual
process, i.e. a new build must be done manually if the distribution changes.
Other systems can only build for one distribution or need manual intervention
to trigger rebuilds.

The openSUSE build service was designed to provide software authors a
means to easily build packages for multiple distributions and have them auto-
matically rebuilt if the distribution changes. Its main features are:

< not centered on a single distribution
« easy to fork o [di[erknt versions of packages
e automatic rebuilding

Every software author can use the build service to build his software for multiple
distributions and keep it automatically up to date. Users who like to experiment



can create custom tailored package versions. People in search for a specific
package can check the build server if it hosts a version that meets their needs.

This paper describes the design of the openSUSE build service. Note that
it currently is a draft, some concepts are not fully fleshed out and things are
bound to change in the final version.

2 Projects

A project is the basic building block in the openSUSE build service. Each
project consists of a number of packages containing sources, these sources are
used to create a binary rpm of each package.

2.1 Access control

When a project is created, the creator is automatically registered as admin
of the project. An admin can add/remove package sources and change the
configuration of the project. The configuration also includes the list of admins,
thus an admin can add other users to the admin list.

2.2 Project layering

The build process needs to setup a build system which has all of the rpms
installed. As each project contains only the rpms of the packages hosted in it,
one can specify in a project that it is layered on top of other projects. As a
simple example, consider a project KDE4 that contains the packages of the next
kde release. To build these packages, other rpms like compilers and other tools
are needed. So we have to layer the KDE4 package on top of another project
that contains those rpms, for example the openSUSE Factory distribution.
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Let us assume that there is another project, KVIM, with one package, kvim,
a graphical version of a popular editor. The KVIM administrators want to
provide packages for KDE4, so they layer their project on top of this package.



They don’t have to specify that KVIM also needs the Factory packages, as this
layering is automatically inherited.
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When the kvim package is to be built, the system will be set up with the
kde packages from the KDE4 project and the base packages from the Factory
project.

2.3 How to specify the needed packages

Users of the “build” program that comes with SUSE Linux will probably
know that the current way to specify the rpms needed for building a pack-
age is to write all of them in “BuildRequires” lines. As this is rather in-
flexible the openSUSE build service will use the requires list of each rpm to
automatically expand the BuildRequires in a transitive way. Because of this,
the number of rpms that have to be specified is drastically reduced. Nor-
mally one only needs to specify a couple of “-devel” packages, e.g. the cups
package only needs “gcc-c++ libpng-devel libtiff-devel openslp-devel
openssl-devel pam-devel tcpd-devel” as BuildRequires. This reduction in
number also increases the probability that the package builds without changes
on other distributions. BuildRequires will obsolete neededforbuild.

2.4 Layering and Trust

It is important to know which projects were used for building a package as the
packages from the projects could contain malicious code that can damage the
build result. As a rule, packages from a project cannot be more trustworthy
than the projects used for the build.

2.5 Building for multiple architectures

A project can specify that the packages should get built for multiple architec-
tures. It is possible to exclude architectures in the packages, so that hopeless
builds need not be tried.



Note that the layering also limits the number of possible architectures: if
one of the layers doesn’t support an architecture it is impossible to build an
rpm for it as the packages needed to set up the build system are not available.

2.6 Building for multiple distributions

An important feature of the openSUSE build service is to build a package not
only for multiple architectures, but also for multiple distributions. This may be
old versions of SUSE Linux or SLES, but it also includes alien distributions like
Fedora or Mandriva.

Building for multiple distributions is done by creating build environments
for every distribution. The project attributes like layering and architectures are
actually attributes of a build environment. A dilerkent environment may have
di Cerent attributes.

As an example, let’s consider the KDE4 project again. It currently builds
on top of Factory for the architectures i586 and ppc. The maintainers decide to
also create packages for Mandriva. Therefore they add a new build environment
that is layered on top of the Mandriva distribution. In our example Mandriva
only has i586 rpms available in the openSUSE build service, so it is only possible
to build i586 KDE4 rpms.
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3 Package sources

There are three flavors of sources of a package: a complete source, a link to a
package of another project and a link with a patch set.



3.1 Complete source

This is the simplest form of source, it is just a set of files that will be used for
building the package.

3.2 Source links

Sometimes it is useful to create a package link into a di[erknt project instead of
doing a verbatim copy. The advantage of a link is that source changes automat-
ically get tracked. As example, consider the KDE4 project again. Maybe the
admins want to provide an amarok package built with the new KDE4 libraries.
To do so, they create a link from the openSUSE Factory project’s amarok pack-
age. If the amarok package gets changed in the Factory project an updated
KDE4 version will automatically get built.
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3.3 Source links with patches

One often needs only to change a little detail in the sources, say a configuration
parameter. In this case, a link with a set of patches is the preferred way. It
behaves like a normal source link, but before building the package the patches
automatically get applied. As with the normal link, package changes are tracked,
i.e. a change in the source results in a new build. Again an example: The KDE4
people want to provide a lightweight amarok package linked with the KDE4
libraries. To do so, they create a new project LW_AMAROK, layer it on top of
KDE4 and create a link with a patch to the amarok package.

4 Submitting packages for other projects

Assumed, the KDE4 project turned out to be a huge success, everything is
working without flaws. Now the project maintainers want the Factory distri-
bution to pick up their sources. To do this, they submit a transfer request to
the Factory project. The Factory maintainers can list all open requests and
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can create a diLerknce list between the submitted packages and the packages in
their distribution. If they think the packages meet their inclusion policies, they
can copy the sources into their project.

4.1 Reviewers

Only the project administrators can change the sources of their packages, they
are the ones responsible for validating the di[erences between the sources and
deciding if a submitted package is to be accepted or not. As this is quite a bit of
work for large projects, reviewers can be specified for any package in a project.
If a copy request is submitted for a package which has a reviewer, the request is
first sent to the reviewer. The reviewer can then check the source code changes
and comment on them. If the reviewer is in favor of the copy, he resubmits the
request to the project admins, who now have the comment as a decision help.

5 Building packages

Once a package is created in a project, it will automatically be built on the
openSUSE build farm.

5.1 Sandboxing

As a user can use the build service to build any source he likes, care must
be taken to deal with malicious code. This is not so much an issue with the
build, which is done with a non-root user, but the installation of the rpms that
represent the build system, as this operation must be done as user root. To
make this process secure we use Xen to setup a virtual host for the build. As
additional advantages malicious processes have no access to the network and all
processes automatically are killed after the build.



5.2 Automatic rebuilds

The openSUSE build service automatically rebuilds packages if they are consid-
ered out of date. A package is out of date, if either

its source was changed,

in case of a link the linked source was changed,

in case of a link with patches the linked source or one of the patches was
changed,

one of the rpms used for building the package was outdated and rebuilt.

Note that the out-of-date algorithm only looks at source changes, therefore an
infinite number of builds is avoided in case of a dependency circle.

5.3 Release numbers

The openSUSE build service automatically assigns release numbers for every
built package. The release number is divided into two parts, the first one is the
source change counter followed by the rebuild counter. Each time the source
of the package is changed the source change counter in incremented and the
rebuild counter is reset to one. So if the old release number was “4.5” and the
source gets changed, the next build will have release “5.1”, the next rebuild with
no source change “5.2” and so on.

The release numbering is local to a project. This means that the comparison
of the release numbers of a package built in two projects in not meaningful. A
higher release number does not mean that the source of the package is newer.
An exception to this are linked packages, where the release number of a linked
package is always higher than the link source.

We believe that the comparison between packages of two projects is a policy
issue and cannot be solved by some numbering scheme. The package managing
software must provide a means for the admin to configure the ordering between
projects. Comparing release numbers or epoch numbers, which are both local to
a project, does not produce useful results. One can even argue that the version
number also must not be compared, although the version number is not local
as it is defined “upstream”.

6 Conclusion

The openSUSE build service is designed to enable software authors and pack-
agers to provide binary packages of their software that are always up-to-date.
To do so, they can create a project that contains the packages to be built and
layer the project on top of one or many distributions. Source links and links
with patches can be used for easy tracking of package changes. The system au-
tomatically builds (and re-builds) the software to provide the users always with



a current version. The build process uses the Xen hypervisor for sandboxing
the dilerknt builds.



