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1 Introduction

This presentation will describe the developments done within the EDOS preganting Linux distribution testing
and quality assurance process. It will also point out remaining opestigne that could be subjects for further
research and which could bring significant advances for Linux digtabulevelopers.

Linux distribution quality assurance process is a difficult task, that is eitblrgated to an open community
who is in charge of installing and trying a candidate distribution (Debian tes#agdriva Cooker...) or performed
by dedicated in-house and expensive staff doing repetitive testing. eAsuimber of testing units (the distribution
packages) is usually large (more than 10,000 packages for most of thibuliens), the complexity of the testing
task is huge and leads to either reduce system quality by accepting nahgast@ges or delay final releases and
increase overall system development cost.

2 Description of the EDOStesting framewor k

One of the goals of the EDOS project is to research and experiment salutltnh will allow to reduce the costs
and delays of quality assurance in the process of building a GNU/Linuxtison.

The currently experimented solution is a modular architecture that providesfay testing a Linux distribution,
namely testing that the distribution can be installed or upgraded and that thbulistr passes tests after being
installed or upgraded.

The EDOS testing framework aims to integrate automatic and manual testing todts@mdralize access to test
results and testing data, allowing distribution developers, testers, managehave an accurate and real-time view
of the testing state of the distribution.

The components of the EDOS testing framework are:

¢ the test and QA web portal, a web portal that centralizes test resultsuttest, 4est metrics and provide a
central view of the QA process

¢ the test runner, running automatic or manual tests and reporting results poQs#



e TULIP, a framework for testing upgrades of Linux distributions, to eashat the distribution can be upgraded
and that the upgraded distribution is still functional

2.1 Test runner

The EDOS test runner is a software tool that runs tests and providegingpin a generic way w.r.t. the test suite.
Using the EDOS test runner, a Linux distribution tester can run automatic t@gts such as LTP (Linux Test
Project[1], a collection of tests that harnesses more than 2900 testssiddr&ernel, system calls, networking,
inter-process communication...) and report results to the EDOS QA portalwigimy need to modify the test suite
itself.

To achieve this goal, an XML specification format has been designedraddyy the STAF/STAX test description
format. An XML specification of a test wraps the informations that are resag4o run a test and report its results,
namely test hame, test requirements (necessary packages, usegesivile harness used to run the test (shell,
python...).

A brief example of an XML description file for one test of the LTP test suitévsmgin Listing 1.

Listing 1: The XML specification of the LTP “crashme” test
<?xml version="1.0" encoding="UTF8’?>
<test>
<description
name="crashme”
suite="LTP”>>This test runs the LTP crashme test/.description>
<package name="edosltp”/>
<condition>
<user name="root"%
</condition>
<test—runner-
<shell script="yes | /usr/lib/Itp/runltp” shortLog="true?
<arg value=>=q"/>
<arg value==f /usr/lib/Itp/runtest/crashme™
</shell>
</test—runner
</ltest>

2.2 Test reporting and QA portal

The QA portal is a web portal that provides two levels of functionalities:

e web services for test reporting, accessed by the test runner, thattbotest results in the portal database
using HTTP POST requests

e user interfaces to browse tests, test reports... and more generally tdgpeogentral view to the data relevant
for the QA process

Figure 1 shows one page of the QA portal that display test reports, nanselyes of test using the LTP test suite.

The current implementation of the QA portal is based on XWiki[3], a Javadaski engine that offers several
interesting functionalities for the development of complex portals, in partitéa6Groovy scripting engine that has
been used to implement both the web services offered by the portal ani$plesyf test reports.



Figure 1: EDOS QA portal displaying test reports

The current state of the QA portal provides a small seheifics, i.e. numeric indicators that quantify the testing
state of the distribution, for instance ratio of tests and test suites that hesedyddowever, this development is still
in its early stage.

23 TULIP

Unlike proprietary software, Linux distributions are more live proces$isan frozen products and are upgraded very
often, for instance to correct security holes, using the upgrade todlardarovided with almost every distribution
(apt-get, urpmi...). However, upgrading a distribution is a risky task andges no a-priori information about the
fact that the upgraded distribution will still be functional.

The TULIP framework purpose is to drive upgrade tests of various>_ihigtributions to ensure both that the
distribution under test can be upgraded and that the result of the wpigratill functional.

TULIP uses Linux installations on virtual machines (currently Qemu[2]) drieks periodic upgrades of the
distribution using the distribution native upgrade tools (apt-get, urpmi...) to dpsmkages installation failures.
Once upgraded, the images are tested by running a collection of automati&iestits of the upgrade process and
of post-upgrade tests are reported to the QA portal.

24 Test assistant and manual testing

As a significant part of the tests cannot be completely automated (for iestd8B device manual plug), a test
assistant helps the human testers to run check-lists and enter test relselithietk-lists are described using an XML
specification and the test assistant reports test results to the QA portako@his currently under development at
the time of the writing of this paper.

3 Open questions about Linux distributions quality assurance

The EDOS project will likely contribute useful tools for Linux distributionstieg, but many points still remain
uncovered yet and further research could help improving testing gseseand provide new tools.



3.1 Quality metrics

Software quality assurance makes use of metrics, for instance codegevéimilar approaches should be estab-
lished for Linux distribution in order to build metrics that could help in managingctimaplexity inherent to Linux
distributions given the large number of testing units. For instance, similar ® omgerage, a measurement of pack-
ages coverage could be elaborated, that would described the degvhielhothe packages of a Linux distributions
have been tested.

3.2 Automatic testing

With a number of testing units that is generally above 10,000, manual testidyregaches its limits. Furthermore,

testing must be repeated often and re-run after each distribution buildewopautomatic testing of some compo-
nents of a Linux distribution, namely the graphical user interfaces, is still infascy and generic GUI testing tools

have not reached yet a reasonable level of usability.

4 Conclusion

Quality assurance of Linux distributions is a complex process that has malldywéd an empiric development and
that leaves room for improvements. The EDOS project addressesabmgres of the quality assurance process,
namely running functional and upgrade tests of a Linux distribution in anratied framework and providing an
accurate view of the testing process via the QA portal.

Future developments of the EDOS framework will address :

e integration of testing tools in 'public’ distributions, so that a larger community @amribute to the test
process

e larger sets of metrics to provide testers an accurate and real-time view oftimgtstate of the distribution.

Open source has changed the way we think now software developnterakohation. For instance, the devel-
opment of Linux distribution does not really follow the now classical schefitest-driven development nor does it
give testers good conditions of certainty and stability. However, despise then-standard development processes,
Linux distributions are stable and reliable products. Exploring and bet@erstanding the distribution building
processes would probably open new ways to think about reliable seftiearelopment and propose new approaches
to testing and quality assurance.
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