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QMTest
• QMTest  stands for “Quality management” tests 

• It is (open source) test framework in Python from http://www.codesourcery.com/qmtest/ 

• Started as project on Jan 2002 (qmtest  1.1). Last pub-release on July 2005 (qmtest 2.3) 

• Supported platforms: linux, macOsX, windows

• Tests: can be written in almost any language and can deal with unit, integration, system, 
acceptance tests. 

• Hierarchy & organization: tests can be placed in suites and a suite can contain another 
suites, dependences among tests are possible 

• Interaction: command line or web browser (IE, Safari, Mozilla, Opera)

• Encapsulation: tests can run in own threads, process and hosts

• Test DB: xml (default) or any other DB of your choice 

• Test results: presented in Web pages or saved in a file (inspected in command line) 

• Extensibility:domain, storage, execution and display (the type of tests, the storage of test, 
schedule of the execution and display of results)

http://www.codesourcery.com/qmtest/
http://www.codesourcery.com/qmtest/
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QMTest: tests (*.qmt)

• Tests inherit the running environment in which qmtest is started. Suitable to be 
used in a experiment sw-framework ($PATH, $LD_LIBRARY_PATH and other 
environment variables are there)

• Individual tests can have a set of properties: environment variables, target 
(platforms,compilers, parallel running), resources (which are run before the 
test)

• Tests are boolean (return SUCCESS or FAILURE)  

• In addition tests can return ERROR (problems in the test execution 
environment) or UNTESTED (qmtest did not run the test) 

• QMtest accepts a previous results file (results.qmr) as expected output.

• Actual test programs (in whatever language), binaries, shell, python scripts and 
it can run another programs inside shells.

• User can create his own test classes or customize the default ones (see in this 
talk): command.ShellCommandTest, command.ExecTest, command.ShellScriptTest, 
file.FileContentsTest, python.Exception, python.ExecTest, python.StringExceptionTest 
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QMTest: test suites (*.qms)

• Suites are collections of tests; good for grouping and ordering tests

• Suites can be used to provide context variables to a set of tests 

• Suites can call other suites. Suites, as tests, can be run individually 

• Directories in the QMTest database path (QMTEST_DB_PATH)  are treated 
as automatic suites.

• Test suites and tests are stored in XML format by default (possible automatic 
generation) 

• Tests can depend on other tests (failure in cascade). A test with a prerequisite 
test is called a dependent  test. 

• A dependent test is executed only after its prerequisite tests are executed 
and have the specified outcome.

• Dependent tests --> attempt to diagnose failures in more detail

• User can create new suites with new properties. 
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QMTest: test targets 

• Default QMTest execution engine executes tests sequentially on a single 
machine  but there are more possibilities using “targets”

• Types of targets:

• Standard -> synchronous 

• Thread -> One test per process 

• Process -> One test per process 

• RemoteShell -> One test per chosen host

• May want to run tests on separate machines

• Or you may want to create your own targets
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QMTest: resources 

• Resources are external system resources that you don’t want to reallocate for 
each test: 

• DB connections

•  set of input files, 

• etc 

• Tests may require common setup and cleanup code. A resource is an object with 
SetUp and CleanUp methods

• When a test depends on a resource it is guaranteed that the resource’s SetUp 
method will be executed before the test is executed and the CleanUp method 
will be executed after wards.  

• If a resource is share among several tests the scheduler share the resource 
rather than set the resource each time. 
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QMTest: test execution & display of results

• Execution either in command line, through web interface or as remote server

• Context can be provided at runtime 

• Can select to run any subset of tests or individual tests 

• Targets and new resources are not chosen at runtime 

• Results from tests are return codes, error messages and in our case the stdout

• The output result from the tests can be in different formats (stats,brief,full) 
and is also customizable.

• Since the test results are stored in a file it can be also retrieved (qmtest 
summarize/qmtest report) and inserted in another views (example ATLAS-
NICOS) 
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QMTest: 2.3 release news

• Requires Python 2.2 or greater

• Needs xml.dom Python module which is not present in SuSE dist (distributed 
separately)

• On Windows it needs Win32 extensions 

• There is now a "qmtest report" command-line option that can be used to create 
test reports from multiple result files.
• There is a new "host" extension kind (with a built-in set of predefined host 

types such as 'localhost.LocalHost', 'ssh_host.SSHHost', etc.)
• QMTest has been made robust and more flexible.  
• QMTest now runs with Python 2.4

• Improved a lot the documentation (recently, ~ July 2006):
• API: http://www.codesourcery.com/public/qmtest/qm-snapshot/share/doc/qmtest/html/manual/index.html

• Tutorial: http://www.codesourcery.com/public/qmtest/qm-snapshot/share/doc/qmtest/html/tutorial/index.html

http://www.codesourcery.com/public/qmtest/qm-snapshot/share/doc/qmtest/html/manual/index.html
http://www.codesourcery.com/public/qmtest/qm-snapshot/share/doc/qmtest/html/manual/index.html
http://www.codesourcery.com/public/qmtest/qm-snapshot/share/doc/qmtest/html/tutorial/index.html
http://www.codesourcery.com/public/qmtest/qm-snapshot/share/doc/qmtest/html/tutorial/index.html
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QMTest: user guide
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QMTest: api-doc (developers and user-extenders)
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QMTest in SPI 
• Working since 2003 within the LCG-I projects and later for ATLAS NICOS-

tests and EGEE. 

• Installed versions : 2.0.3, 2.2.1, 2.3.0 (since LCG_42)

• Supported platforms (linux/macOsX/windows):  

osx104_ppc_gcc401   slc3_ia32_gcc323   slc4_amd64_gcc345   slc3_amd64_gcc344  
slc3_ia32_gcc344        slc4_ia32_gcc34    slc4_ia32_gcc346        slc3_gcc323        
slc4_amd64_gcc34      slc4_ia32_gcc345   win32_vc71

• As it is used today for the above mentioned projects a very small part of the 
QMTest functionality is used.  

• We use the test-class ShellCommandTest wich runs a shell command and checks 
the stderr and exit code.  As it is show in the next slide it used as framework 
which glues other testing pieces. 

• SPI has a set of QMTest tests which are testing the  expected and present 
QMTest used functionality (stderr, exit code, time-limit, pyunit integration). 
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QMTest in SPI: (general picture)

X-Unit family
JUnit QtUnit

CppUnit PyUnit

 Oval

  Test
  Scripts

Old 
tests

SW Product Examples

  Unit testing

 Acceptance
testing

QA activity

End User 
Installation 

checksProject Release

Sw-Testing

QMTest
• Uses a GUI for creating and running tests (also in batch).
• Can run tests in parallel, supports execution of a single
   test or many at once (test-cases & test-suites)
• Organizes tests hierarchically
• Records dependencies among tests

Top layer

Bottom layer

-  Adaptable to the
programming language
and developer
- Prepared to be run in
automatic way

 - Integrates different ways
to test.

 -  Common environment to
run the tests and to access
the test results.
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QMTest in SPI (qmtest checks) 
• Basic functionality we 

are using from qmtest. 

• These are a set of test 
we have used when we 
migrated from 
qmtest_2_1 to 
qmtest_2_3 

• These tests are used 
today to check the SPI 
installations in different 
platforms. 



Manuel Gallas  (SPI)    
CERN PH-SFT

QMTest in SPI

Inspecting the test failure Inspecting the test definition
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QMTest in SPI 

Editing the test definition (Web interface)

QMTest test-case storage in XML: readable, can 
be edited and generated automatically 
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QMTest in SPI
• QMTest in the 

command line 

• QMTest help 

• QMTest runs a test 
suite with minimal 
output 
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QMTest in SPI

(2) QMTest runs with more verbosity 
an individual test “qm_2_1.stderr” 
contained in the test-suite qm_2_1

(1) QMTest runs with more verbosity 

(3) Re-run (2) and check against 
previous generated results
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QMTest in SPI
• In LCG-I projects there was a set of test policies:

•  all the unit-tests of a given package (Package_X) must be in “Package/test”and named 
test_PacKage_X_myname

• integration tests under Test directory

• etc ...

which allows for automatization.

• A python script was used the “first time” or “each release time” to generate 
automatically the qmtest test cases (*.qmt) and suites (*.qms). The script was 
scanning the directory structure of the project.

• ATLAS NICOS-tests (nightly-tests integrated with the nightly-built) use the 
same approach and looks into the “Package/test/” for the scripts 
(name_shell_script.sh) suitable to be used within QMTest. 

• If we need to add dependences among tests, specific context variables, 
resources is better to keep the qmtest configuration files (*.qms,*.qmt) in CVS 
and tag them with the release. 
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QMTest: test-domain extension example(1)

• Steps to follow: 

1. create the extension (users can do they 
own extensions) 

2. register the extension against the 
central qmtest distributions

3. create new tests using the new test-
domain extension

4. use them and profit  

• Step-1:

• Here we show the imports we 
need from Python and QMTest 
(qm)

• We add logger for dbg
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QMTest: test-domain extension example(1)

• Step-1 (continuation) :

• We want to customize the 
command.ShellCommandTest 
class we use which inherits 
from “ExecTestBase”.

• Goal: to modify the test 
execution and be able to 
compare the stdout with a 
reference only for the 
“tagged lines”

• We create a new class 
“ExecTestBase” and we add 
our modifications starting 
form the new fields we may 
need. 
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QMTest: test-domain extension example(1)

• Step-1 (continuation) :

• Full list of additional arguments 
that will be added to the test-
case definition at the creation 
time 

• See in the next slide how the 
test-case XML looks like now
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QMTest: test-domain extension example(1)

• The reference-file for this individual test will be “ref-log-G4Ctb-Sim” at $LOGS_DIR 
(the lines can also included in here instead of read them from ref-files)

• The tag will be “GAtlasApps::” from Athena/Gaudi message service 

• Lines with time-output will be excluded

• And the job is: ‘ athena.py ../share/jobOptions.G4Ctb_Sim.py’
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QMTest: test-domain extension example(1)

• Step-1 (continuation) :

• We re-write the method 
ExecTestBase.ValidateOutput

-  to know about: the “tag” for 
comparisons, the reference file, the 
tolerance & to copy the stdout into a 
log (as future reference) 

• We re-write the method 
ExecTestBase.CompareText to do 
our smart comparisons 

• Last step!!. We define:

 class ShellCommandTest(ExecTestBase2)

and it will be: 

•  LCG_QMTestExtensions. ShellCommandTest
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QMTest: test-domain extension example(2)

• Set $QMTEST_CLASS_PATH to the directory with the LCG_QMTestExtensions.py 
python-module

• register the new test “ShellCommandTest”



Manuel Gallas  (SPI)    
CERN PH-SFT

QMTest: test-domain extension example(3)

• Create a new test selecting  the 
new 
LCG_QMTestExtensions.ShellCommand 

test-class 

• Old tests can still use the old 
test-class from QMTest  
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QMTest: test-domain extension example(3)

• Fill the fields in the Web 
interface 

• Or you may want to generate 
the test-case config file 
automatically.
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QMTest: test-domain extension example(4)

• Before use,  perform some 
unit-tests with your new test-
class (PASS and FAIL tests).  
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Conclusions
• QMTest is an open-source, general-purpose, cross-platform sw-testing tool 

written in Python. 

• QMTest helps in the creation/organization of the tests, execution, display of 
results (domain-independent) and gluing other test frameworks (domain-
dependent).

• QMTest is very customizable and has a readable code which makes easy the 
user extensions. 

• An example of a test-domain extension was presented.

•  The example tries to show how QMTest can be extended by users in a clean way 
(registering the new test classes) against the central QMTest distributions.

• In this particular example we focussed into the test approach in which a log file is 
compared with a reference file only in those tagged lines.  

• Users can make their own extension and store/develop it in their project/s 

• Feedback and suggestions are very welcome. 


