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==2) Test Frameworks

Aim: to help developers: e to produce code for testing

e to run tests in automatic way

Requirements:
o Work with different languages (C++, Python, ...)

 Allow two ways of testing: “test the output of the code’ and “test inside the testing-code”.
* Provide a easy way to integrate existing tests.

e Easy integration with the Nightly Building System.

e Regression testing.

e Allow the creation of dependencies among tests

e Organize the tests by components or packages.

e Provide also a graphical interface for run the tests and examine the test results.

Our constrains:

¢ Avoid commercial software and
licensing problems.

¢ Avoid “do it yourself solutions”

*Try to adopt commonly used
open-source software.

Our inputs:
e Contacts within HEP-community.
e What is available as free open source code.
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S oftwara ™

ez SW-Testing Test Frameworks: X-Unit family
(mmm—
_ CppUnit | A simple test:
PyUnit 1. Subclass the TestCase CppUnit or PyUnit class
....................... R 2. Overrlde the method runTest().
JUnit
...................... e 3. When you want to check a value, call the
...................... .- (Cppumt or PyUmt) ASSERT(b00|) and pass in an
QtUnit expresion that is true if the test succeeds
...................... e ot xtorm <6n EEE
XUTE f?n{"y || IFAILURES ! ! |
WWK[tﬁéf N Test Results:

eScope: Unit —testing

*The same “assertion style” in
different languages.

eProvides:- The name of the
test case that failed.

-The name of the source file
that contains the test.

-The line number where the
failure occurred

e Different platforms/compilers:
(Linux/Solaris/Windows)
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Rurn: 19 Failures: 2 Errors: [

1) test: StringToolsTest::testToStringInt (F) line: 33 StringToolsTest. cpp
equality assertion failed

- Expected: 12345678

- Actual : 123456789

2) test: ComplexiumberTest::testEquality (F) line: 22 ComplexMumberTest. cpp
assertion failed
- Expression: *m_10 1 == #m 1 1

211 1 tests passed

ake[l]: Leawing directory ~ shomeuser/mgallas CppUnit-examples newtest’
TR i) - /CppUnit-examples mewtest » []
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ez SW-Testing Test Frameworks: Oval
~¢ Ovaf build
Oval: Test A
e validation and regression Source -~ Executable
e used in CMS Code
Oval run
Ovalfile S
_ (configuration)
eCan be use for Unit-test to Log
Validation tests. i
Reference file
eCompare the output log file with file
a given reference file (Smart
comparison of those lines which
start with “[Oval]")
e It is possible to set different
run environments. X84 xterm <6> =0l
. [FEERETERER] - /OVAL-examples /subtestl > owval p
e Can run external scripts and Brogl: build, run, diff.
external binaries. Prog2: build, run, diff (DIFFS).
X3-H xterm <6> =13l

[FEERETERERY] -/ OVAL-examples /subtestl > owal diff Progl
{DIFFS)

=== log #29 |~ ref #65 (>15%)

log: [0WAL] result = 1.2

result = 1

w fOVAL-exanples subtestl > []
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e e SW-Testing

Test Frameworks: QMTest

QMTest

(& Ooefoncay

eUses a graphical
interface for creating and
running tests

e Runs tests in parallel

¢ Organizes tests
hierarchically

e Supports execution of a
single test or many at
once

e Records dependencies
between tests

e Can be run in batch
mode -> easy integration
with the Nightly-Building
systems
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File |7 Elle Edit View Go Bookmarks Tools Window Help
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# of Tests

14

Back | Forwand

T Eile Edit View Go Bookmarks

- n%u é“nip I
" ZyHome  wfBookmarks g Red Hat Network (§Support [§Shop (4 Products (4 Training

# Unexpected % of Tatal

Tools Window Help

i pack|i Back " Forward Prirt

" Z4Ho " Z}Home | wfBockmarks g Red Hat Network (§Suppor{ Enter search term, keyword, or web address |

A :

E [Fie Edit igw Run Help |
LHC Computing Grid Project > LCG Applications Area > LCG Software Process & Infrastructure
||
ﬁ SPI - Seftware Testing:
Mews Help Policies
Statistics
Dir

& nttp41127001

=

Edit

Wiew Run

ta: L7

Outcome

PASS

Annotation

ExecTest expected_stdout

ExecTest stdout

Value

=== UNitTest _DataSvc_CacheMyrTest ss==s=sss=ss===
run

Testing get, set and remove an Toksn methods

Testing clearCache method

Testing get, set and remowe on Null Token methods
(O¥AL] Test result: 0 Errors
xxxxxxxxxxxxxxxx tTest DataSvc_CacheMgrTest =sssssssssssss=
diff
et 423 aen
4% &b 2 FD o2 Document Done (0.258 sacs) Nz
Bstort| | 1) & <2 [Pexceed £5)5PEsw_testing 5idPP7| (L J5w-Testing-LC6App... | (F]Lmit-test-1[1] | sPcipocmentsonds... | [BAY S zsim
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e, SW-Testng T@est Frameworks: QMTest (LCG AA)

Use in LCG AppArea projects:
e All the QMTest configuration files will be created by a python script at once and later

committed to CVS. Dependencies among tests, expected values and results could be also in CVS

with the appropriate tag.

e These xml configuration files will be in - $PROJECT/src/config/tests/gmtest

e Only when a new test subdirectory is added is needed to re-run the script

e To create the xml files we use the “lcg-gmtest-config.py” script . It will scan the whole project

looking for the OvalFiles. The configuration files will describe “test cases” and “test suites”

e In each project release QMTest should be run and the test results saved:
$PROJECT/src/config/tests/gmtest> gqmtest run -—o results_release_n_y_x.qmr

» The test results can be browsed later using the graphical interface:
$PROJECT/src/config/tests/gmtest> qmtest gui

&
QMTest (at LCG AppArea) qx«x’gig\
requirements: ‘(\'b\\,(, -
«Oval > version 2_15_3 K7
e CppUnit 1.8.0 used with the 6?‘,«)0\%0
SPI test driver. ) “&‘S‘%}\“
e PyUnit used with SPI test W\ e
driver. w2 o
e stderr output in use only by ,«,6" -\\a‘o\e
Oval, CppUnit and PyUnit o™
M Gallas
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= swiestng  Test Frameworks: QMTest (demo 1)

: =10
EET=ER

Jafz/cern ch/zw/lecg /contrib/mgal las /POOL_1_1_O/src/config/testz/gutest > locg-gmtest-config.py

LCG Apphrea: SPI SH-Testing

|
|
Script Mame: leg-omtest-config.py :

Software testing infrastructure;
"gmtest setup process"

Your project path is: Jafs/cern.ch/sw/lcg/contrib/mgallas/PO0OL_1_1_0

The GMTest stuff is in: fafs/cern.chi/sw/log/contribimgal las/POOL_1_1 O/src/corfig tests/gutest/

UMTe=st has created a rew test datasbsse at " /af=z/cern.ch/suw/lcg/contrib/mgallas _1_1_0/sredconfig/teste/ogniest /",
The initial dir\:ctcn“? to look for tests is: Hafsfocﬂ“n.chfswfl%ﬁa‘trib/ﬁgallasm_i_i_o

commonF ractiorPathTolests /af =/cern,ch/sw/locg/contrib/mgal las/ <1_1_0/zre/

autestlocalPath fafs/cern.ch/sw/lcg/contrib/mgal las/PODL_1_1_0/src/config/tests/gntest/

gutestlocalFelativePathA corfig/tests /gntest/

gutestlocalRelativePath . ./..7. .7

LCG AppArea Ski-testing Umtest inital stuff OK)

==» Use now Omtest

2 gutest gui
in the directory: Step 1
fafzscern  chizw/logfoontrib/mgal Las /POOL_1_1_0O/src/config/tests /gqntest /

/aFs/cern ch/sw/log foontrib/mgal las /POOL_1_1_O/src/configiteste/gutest > ]

stenm FF
SPI Tools release 0.2.6 . ] I
Jafsfoern chizwflog fcontrib/mgal las /POOL_1_1_O/srciconfig/tests/gqnte - 2l
st > gmtest run —o resul ts—ml <J1.1.0 Lo i /a:::c;r::jh/su/ legAoontribe/mgal lasAPOOL_1_1_0Os/sroico
-—- TEST RESULTS safzloern,chdswe leg/contribsmgal las POOL_1_1_0/sre/conf iz teste sy
attributelist_assert + PASS /‘P/:‘s:c;-rn.';:h/:u/lggaewrib/ngal las -POOL_1_1_0v'srodoo
esLE, e &L gul
attributelist_rutest t PASS
datasvc_cachemgrtest : PASS
datasvc_datasvctest : PASS
datasvc_reftest : PASS
T datasvc_retrisvetest : PASS
edgcatalog_edofunctionality t FAIL Step 2
Urexpected exit_code,
ExecTest .exit_code: —I

!
e
Mstart| | @ )1 | |[[Bexceed Dwindp - SPi-sw_testing-1.. | Eimicrosaft Powerpoirt - 5., | (SAEES 1w01zam
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i SWTestng - Test Frameworks: QMTest (demo 11)

¥, Exceed

results-pool.1.1.0.gmr ;
F Jafs/cern.ch/aw/leg/contrib/mgallas/POOL 1 1 0/src/config/teste/gmtest > ls
est

tests_collection_write.gmt

attributelist.gms tests_complexobjectstoraga functionaeﬁty qmt
attributelist_asszert.gmt tests_constref functionality.gm
attributelist rwtest.qmt teste datasve appendread. qmt \
i datasvc.gms tests _datasvc appcndwrltc

Test suite datasve cachemgrtest.gmt tests datasve crossrefe
datasve_datasvctest.gmt tests_datasvc therlt

Test case datasvce reftest.gmt tests datasvc obijec
datasvc_retrievetest.gmt b
edgcatalog. qms tests datasve
edgcatalog_edgfunctionality.gmt tests_dat s
eggcaza%og_ecdiglogkuptist.qmt EESES@ readt{rite qlgt i
edgcatalog_edgmeta.qgm ests sve_simpleappend. gm

l%ecatalog.qms tegls tasgve typechecking.gmt

filecatalog_systemtools.gmt “datasvc_writedelete.gmt
filecatalog uriparser.gmt ts ~datasve writetwice.qgmt
inte%ration_system.qms (ﬁa\ ests_explicitcollection functionality.gmt

ReSUItS mysqlecollection. gms co tests filecatalog cmzfilemanager.qmt

mysqlcollection_inserttest. tests _filecatalog functionality.gmt

mysqleollection readtest teste_generalref functionality.gmt
mysglcollection_ updatcgsk . gmt tests_implicitcoTlection_functionality.gmt

results-pool 1. tests persistencysve functionality.gmt

rootcallection. tests_polymorphicref_functionality.gmt

rootcollection ttest.gmt teste roottree performance.gmt

rootcollection_readtest.gmt tests _staticref functionalify.gmt

rootcollection updatetest.gqmt tests storageave basiefunctionality.qmt

tests_collection _multifileupdate.gmt =xmlcatalog.gms

teste collection multifilewrite.gmt #¥mlecatalog smlfunctionality.gmt

tests_collection_read.gmt xmlcatalog_xmlimporttest.gmt

tests collection update.gmt xmlcatalog smlmetatest.gmt
/afs/cern.ch/sw/leg/contrib/mgallas/POOL_1_1 0/src/config/tests/gmtest > |

M Gallas Mstart| | @ <111 |[Reeed D winiip - SPi-sn_testing-1...| [racrosoft Powerpor - [5... |@-J&¢é&& u::um
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e SW-Testing T@st Frameworks: QMTest (demo 111)

'Jl Eile Edit View Go Bookmarks Tools Window Help

k " Fowward ~ Reload Stop
i 4hHome | yfBookmarks P Red Hat Network [§Support [4Shop 4Pt

[& hitp:/¥127.0.0.1:404 00/ est/dic o ol & .

[File Edit e

. Mg S S [ & http:1127.0.0.1:40400est/dir

' Z}Home | q&émﬁu o Fed Hat Network gaéumm 4 hop mplmita (L Training

HC Computing Grd Project » LCG Applications Area > |
&
ULCG | | SPI - Software Testing:

MNews Help Policies

Suites

worenl eallactdom o madatateact

Gk &b <2 E8 @ Document: Done (1.279 secs) —

m lJ’{‘;m |J l! Wiz - SPl-sw_testing b £ 2 B3 @ Document: Done (1.279 secs) |
Mo ! T st | @ ) | [Pexceed DwinZip - SPL-sw_testig-1...| EMerosaf Powerpoirt - [5... | [BATHED wiem
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s nﬁv;u;"'

e SW-Testing - T@st Frameworks: QMTest (demo 1v)

: Eile Edit View Go Bookmarks Tools MWindow Help

- . B ggp [ & nttp7127.0.0.1 404001 &

Home | \[Bimum # Fed Hat Network Q&.pp&t 4shop (||

_u
- - \3 11 ] ; - Tid= | & .
IFIe == v Prery Reload  Stop I& http:#/127 0.0.1 40400/ est/show- result ?id=datasvc_cachemgriest o S*_Search Print m
. “hHome wfBookmarks o Red Hat Network (4§ Support [fShop fProducts [ Training
-
[Fie Edi Wiew Run Help |

LHEC Computing Grid Project » LCG Applications Are:

&
ULCG | | SPI - Software Testing:
datasve cachemgrtest

MNews Help Policies

Outcome Cause
PASS
Outcome # of Tests % of 1
| FA— — | Anvotaton Value
PASS 45 ExecTest expected_stdout
Total 56 {
=sssssssss=s== unitTest DataSvc_CacheMgrTest =s=ssssssss====
rn
Test

Testing get, set and remove on Token methods

Testing clearCache method

ExecTest. stdout

Testing get, set and remove on Null Token methods

[OWAL] Test result: 0 Ecrors

E|{|ifiiEi

-------------- wnitTest_DataSvc_CacheMgrTest =ss==s=s=s====== 1

diff EE;

< nrrtast tarne nrr —i
B 52 @ ol mpmongpppictions | o o s

M Gallas @
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process —\ SW-Testing

 nfrastructure

Test Frameworks: Global picture

Aim: to help developers: e to produce code for testing
e to run tests in automatic way

QMTest @ (ODESOURCERY

« Uses a graphical interface for
creating and running tests

e Runs tests in parallel

e Organizes tests hierarchically

e Supports execution of a single
test or many at once

e Records dependencies
between tests

Oval

i \ ® Automated tests

* Regression test

In LCG AppArea runs what is in . | : Valgrind
the OvalFile and uses oval. Wmlly
SOURCER. RGE \
Jnet N/
M Gallas
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PIDCE‘SE

I nfrastructure |

~ SW-Testing

User support: Web information

2} LCG SPI - Home

Fie Edt View Favortes

Tools  Help

Page - Microsoft Internet Euplorer provided by CERN

Eowh -+ Q) I Quewch revortes @rede 3 BB -

Uinks | Address () hetpfjspi. com <hf

=2

¢ ino Grid Proiect > LCG Applicati > LCGS ; g

SPI - Software Process & Infrastructure for LCG

File Edt view Favorites

R LCG SPI: Software Testing Page - Microsoft Internet Explorer provided by CERN

Tols  Help

bk + =+ - @D | Quearch [agravarkes Treda P

ks | Address [ ] hrto fjspicem chiComponents{UniTestingilserDocumentationy

Savannah Portal

LCG App. Aeea

Hame Page
LCG Agenda

MATH Project
Bl Project
EOOL Project
SEAL Project
SPI Project

Extermal Links

Wstart|| | [ & 53 || B

i

Projects Partal

LCG App. Aua

Home Page
LCG Agenda

MATH Project
Bl Project
POOL Project
SEAL Project
SP| Project

Software Testing Page - Microsoft Internet Explorer provided by CERN
File Edit View Favorites

Tools  Help

http://spi.cern.ch/

LHC Computing Grid Project > LCG

dtack & - () A} | Deach [igravortes Preds F| - FE - S

Links | Address: [{@]) httouspi.cern chiCompanentsfLintTestingiUserDacumentationjWebiindex. htmi

SP1 - Software Testing

Extornal Links

CERN
EE Division
- LT Division
iQ_MI;sI installed Lce
amtest-config py
‘_HH’WTD docu_nzr_‘i LHC experiments
Izamsfzuns \Updated versions
__|[emplae emn as
[20m52003  [Added new functid oMs
|distribute Test py LHCh
~ |'python2 lcg-d
[oe/5/2003 CppUnit available Grid Limks
| - 4 E[afcrm ol
07082003 SPISW-Testng R e
' _ bdtpt EPDG
[28/04/2003 ‘Added saftware te GriPhyll
6T i VDGL
Overview:

The purpose is to define the procedy
to assure that several types of tests
developed within the LCG AppéArea o
The aim, as is expressed in the doc
(Apr 18 20027, is that software test
developrent process.

@
Mstart| | 1) 8 53 | PMexceed
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| EEy5Pm testing ik |

Sw-Testing Policies:
Software testing policies within LCG AppArea projects.
FrameWorks for Sw-Testing:
Currently four test-framework tools are provided as free software by the SP|

I rvice. These are: CppUnit and PyUnit for unit-tests, Oval which
can cover from unit to validation tests, and QMTest which provides maore than a gui
interface to organize and run the tests. A set of HowTo documents isted below are
available and can help with this tools.
Sw-Testing HowTo

» HowTo make S\W-Tests
« HowTo for Cpplnit TestFramewark

.
. To for Pylnit T I k
.

« HowTa for Test Execution Framework:

Sw-Testing documentation and planning:

o testplan_template html - The main purpose of this document is to define and
schedule the testing process with all necessary resources (hardware,
software and staff responsabilities). Under test leacer responsability

« testcase _ternplate himl or test case specification is a specific set of steps

and data along with the expected results for a particular test objective

Support:

If you need to report a bug or ask for support, please use the SP| Preject Portal
with the bug report systerm and suppert area.

&

Mstort| | 1] @ %3 || [Rexceed

| )P rsw_testing-... | [E)5w-Testingr L6 . | Ejunittest-ilt]  |[& e ser: softw...

LCG-SPI: SW-Testing

Policies

Test Frameworks

HowTo

Test doc

R T
@'Eﬁﬁ-a 3:19PM
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Process”— G\W-Testing

I nfrastructure |

User support: How-To

a LCG SPI - TESTINL owTo for CppUnit TestFramework). - Microsoft Internet Explorer provided by CERN

| Fle Edk Yiew Favortes Tooks Help

&
Ix
| %
| %

esting Page - Microsoft Internet Euplorer provided by CERN
File Edt Vew Favorites Tooks  Help

ek - @ [0 ] Quewch [grevtes Priede 3| D B B - 2 | ek« 5 - Q[ Y| Qearh [ravores (Pristory |The Tp T - 15 |
k| e [t o Testrghemto po SS9 i com N Cormpanent sk estinglUsero mendatoniWebihowTo-Testf ranewor Coptit hd 2P| kel
m— -
i i ject > j > LCG Softwar{f LCG lication Area - LCG Infrastructure: SW - Testing
[+ LHC Computing Grid Project > LCG Applications Area
“%" SPI - Software Testing ' o R o -
, HowTo for CppUnit TestFramework
LG SPL: Software Testing Page - Microsoft Internet Explorer provided by CERN
File Edit WView Favorites Tools  Help R LEG SPT - TESTING (HowTo for PyUnit TestFramework). - Microsoft Internet Enplorer provided by CERN p. 3
T T @ A & Qoewch [igravoress Grisda al%‘ 3 o al J Fe Edt View alli.‘ai'l TESTING (HowTo for Oval TestFramework). - Microsoft Internet Explorer provided by CERN
ks | Adekess [ 8] g g com chiC Tre—— = EO ek « = .|| Fie Edt Vew Favorkes Toos Help
Sw-Testing Policies:
Externsl Links File Edt View Favortes Tools Help
Software testing policies within LCG AppArea projects aBack « = « @ (] 4} | Qsearch [ijPavartes @redia F |- I B - -
EP Division FrameWorks for Sw-Testing: Lirks ‘ Address I‘]M‘cp:fﬂqu‘cern.cNCumtsiumtTe-strm’USﬁDocmatWWeNmTo-TestFrmkaest.hbd ;] ﬁﬁl
LT Division
Jueic] : F-1
Currently four test-framework tools are provided as fre LCG Application Area - LCG Infrastructure: SW - i
LHC " External Software Service These are: CppUnit and P E ceure: $W - Testing
v can cover from unit to validation tests, and OMTest wi
interface to organize and run the tests. A set of HowT
LulLE available and can help with this tools
s HowTo for QMTest TestFramework
LHeo | Sw-Testing HowTo
What is QMTest?
Grid L « HowTo make SW-Tests
« HowTa for CppUnit TestFrarework How to uge OMbestn LCG AppArea?
« HowTo for Oval TestFramework LCOG OMTest FAQ _
« HowTao for Pylnit TestFramework Related information
» HowTo-TestF ramework-QMTest
. o for T X Ft: k
Sw-Testing documentation and planning: What is QMTESt?
a « testplan_template htmil - The main purpose of t ; ¥ " 13 expected to compile
Mstart schedule the testing process with all necessan] QMTest (hitpfurww codesourcery comdgm/gmtest) 15 an open-source, cross-platform software testing tool written in Python QMTest i a general purpose testing utput
software and staff responsabilties). Under test| solution that allows an orgaruration to mmplement a robust, easy-to-use testing program talored to its needs. QMTest works with most vaneties of UNDK, meluding designed for Unix and
« testcase ternplate hirnl i ; b MG : :
and dits donp with e ;:;é:efjafeesjigﬁg'c;!p GINU/Linuz, and with Microsof Windows. See the SPI supported platforms at SPI external software service fbuilding toel (provided it
the first build tool which 15
Support: QMTest uses a graphical mterface for creating and running tests, runs tests in parallel, organizes tests hierarchically, supports execution of a single test or many at
2 once and records dependencies between tests together with the results and expected results
f you need to report a bug or ask for support, please
- :k their success, tests
with the bug report system and suppert area il -
do st For those wh
3¢ E®Exceed )P sm _testing-... | {F]aw- i) B - o hst For those who care
Bo| D03 | | Do seans. | Spwretois | 5} How to use QMTest in LCG AppArea? i it g litalion
- 1. OMTest tool and the "lcg-gmtest-config py" senpt should be i your path. QMTest path was included in the SCRAM ToolBox and the path to the correct
3 FOI IOW SW'testl ng wversion mstalled m the SPI extemal software is managed by SCRAM. Se, f you are m a SCRAM based project you do not need to take care of this The
- = "lcg-catest-config py" will be avalable after set up the LOG-SPI environment with:
policies =l
source /Jafs/cern.ch/sw/ locg/app/spi/tools/ latest/setup/ legspi.csh " ,_ELWU—“'“:—

e FFFWﬂ (SELE s
M Gallas Moo |1 8% || Poces | Dron veany | Sowtearoics.| Dpewrematy [[Ecese-esr BLEE mm ¥
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S oftwara ™

e _ :LCG
Process — SW-Testing --

 nfrastructure

- \

SPI SW-Testing

Thanks to:
e Test Frameworks e LCG-POOL team

- Test policies
e Test documents

. /

Feedback and interaction are always welcome!!

M Gallas
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