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SPI SW-Testing: overview

-~

o

GOAL

“Software testing should
be an integral part of the
software development
process”

~

)

Automated testing

SW- testing support:

e Test frame works

e HowTo, examples ...

e Test plan & test case
documentation templates

SW- testing polices

M Gallas
CERN EP-SFT

I— |70 [N

‘3 LCG SPI - Home Page - Microsoft Internet Explorer provided by CERN =181 x|
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SP1 Home
SP| Index Infrastructure Software Development App. Area Projects
Savannah Podal | WS Service Palic Tecls P POOL Preject
LCG App. Asea | How to use the LCG CVS service « Setting up environment Home page | Project Portal | CVS
s CWS Directory Poli repository | Bug reports | Mailing Lists
Home Page | Preject Portal » Build Directory Palicy -
LCG Agenda o FAQ SEAL Project
: Projects Portal for L CG
MAT:‘ E,qmz ; SCRAM web site Horme page | VS repository | Bug
. User reqistration J .
POOJ&L S stect - reports | Mailing Lists
—J_SEA T oftware Lihrary aenng :
_L_J_SF‘\ Broisct P1 Prejects
LCG External Software service Software Testing in LCG App.Area
Home page | CVS repository | Bug
Howy to install Srd party software Coding ceomventions reports | Mailing Lists
& Workhook Coding guidelines
cart | | Qesign guidelines
.—l 1 Workbook for LCG developers LCG Apphcation Area
Code docemenatanen
SP1 Templates Mews | Overview | RTAGs
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SW-Testing

support: Web information

Automated SW-Testing

Nightly Building System

f

.

PyUnit

Valgrind

Software Code

M

Gallas

CERN EP-SFT

ZJ LCG SPI: Software Testing Page - Microsoft Internet Explorer provided by CERN : =18 x|
|| Fle Edt ew Favortes Tooks Help . ﬁ
ek 5 Q) 4 Qs et (Jretey 5 PO -

:_}7&— [#] hetp:ispi.com chicomponents{unit TestingfUserDacumentationwebfindex. html -] P ‘!;L-i;

LHE Computing Grid Project > Applications Area > LCG Software Process & Infrastructure
SP1 - Software Testing

Ltk e Q[ Y| Dewth revortes istry | - B T -

LG SPI: Software Testing Page - Microsoft Internet Explorer provided by CERN 50 x|

|| Fie Edt View Favortes Toos Help i

| | Address [8] hitp /7501, com chiCampanents/UnitTesting/UserDocumentation/Webjindex, html

Apr 189 2002)", is that software testing will be an integral part of the software
development process.

Sw-Testing Policies:
EP D . '
T e Software testing policies within LCG Appérea projects.
LG

FrameWorks for Sw-Testing:

Currently three test-frarmework tools are provided as free software by the SPI
Extemnal Software Service. These are: CppUnit, Oval and PyUnit. A set of HowTo
documents listed below are available and can help with this tools.

Sw.Testing HowTo

o HowTo make SWW-Tests

o HowTo for Oval TestF ramework

HowTo for Pylinit Test ramework
HowTo 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 leader responsability.

« testcase template html or test case specification is a specific set of steps
and data along with the expected results for a particular test objective

Support:

If wou need to report a bug or ask for support, please use the SPI Project Portal
with the bug report system and suppert area

[ B Local intraret

| Eiracrosott power. . |[ & LcE SPI: Softw... 166501 -Hore .. |

SPI: SW-Testing 3




SW-Testing support: Tools supported

‘A external software Service - alphabetic (CERN LCG SPI) - Microsoft Internet Explorer provided by CERN =18 x|

Provided as free software by the | fe ft % Feoks Tos fee . . - [ =}
SPI External Software Service oo 0| S Girems e [59S00

'J'Idh- Ia hitep:fjspi.cerm chiestsoft] j_giﬁu |l.i-i-_

LHC Computing Grid Project > Application Area > Software Process & Infrastructure -]

4
(o

eDifferent platforms:
(Linux/Solaris/Windows)

eDifferent compilers
eIntegrated with SCRAM
and ready to be used
eInstalled in AFS/DFS
eInstructions to install
them in a local machine

PyUnit

How to use them ?

M Gallas
CERN EP-SFT

External Software Service

‘3 CppUnit (CERN LCG SPI) - Microsoft Internet Explorer provided by CERN
|| Fle Edt ‘iew Favorkes Took Help

|| wpack « 5 « @ [A) 4 Qoearch [ravortes (Prstory | e G T - o]

L) i com Hestcigiun N 2 g [
LHC Computing Grid Project > Application Area > Software Process & Infrastructure |
External Software Service =
Home News How to Contact us Search
External Sofware CppUrﬂt

Alphabetic ordef  The C++ Unit Test Lib
o nit Tes rary
Category order
Description
Used in LCG
BOJeds  Tho oy 4 port of the famous JUnit framework for unit testing. Test output is in XML or text
format for automatic testing and GUI based for supervised tests.
SPI Quick Links
Availability |
SPI Home
SPI1 Index

/afs/cern.ch/sw/lcg/external/CppUnit/1.8.0/rh73_ecc?0/
/afs/cern.ch/sw/ log/external/CppUnit/ 1.5.0/rh73_ice70/
/afs/cern.ch/sw/lcg/external/CppUnit/ 1.8.0/rh73_good2/
/afs/cern.ch/sw/ log/external /CppUnit/1.8.0/rh72_goo2952/

Projects Portal

LCG App. Area /afs/cern.ch/sw/ log/external/Cpplnit/ 1.8.0/ sunosss8/
“heern.ohh\dfs\ Projeces\LOG\ external\ Cppllnith 1. 8.0\ veppsOh,
Home Pgmd |
CG Agends & =
& Documentation
Start| BLProject " y
.— POOL Project » Provided documentation
SEAL Project o AFS hitp ficern chisenvice-spifexte ppU & QUrh
ARL-Begacl o Provider -+ hitp //Cpplrit sourceforge net/
« Installation information
e o AFS: hitp dicem chiservice-spifexternal/CppUniti] & Q73 _acc32f SPI =l
oo - T
Mstant| | 1) @ <3 || D)rsatraweD.., | dsen | Eiracrosott power... || & )Copunit (CERN... 1106 591 -Hore .. [BELSE 7mm
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SW-Testing support: HowTos

LG SPL: Software Testing Page - Microsoft Internet Enplorer provided by CERN

BLCG SP1

TESTING (HowTo for CppUnit TestFramework). - Microsoft Internet Explorer provided by CERN ‘j_!j_x_} * *

T T S T T R e s B
HBack + = + [£ Search | ijFavorites mistory | T4+ SF O - [ — =
|acess [@] it cpi.corn chiComponents/UniTestrofUserDocLment atiorywebfindex. bt | wpak « = - Q[ A Qsearch [afevries PHstory | The b ) -
e — |Address (] hit . cem chCompanents{Unk TestingiUserDocumentatiorWebjHowTo-TestFramework-Coptirit. b
LHC Computing Grid Project > LCG Applications Area > LT -
. s 3 g i
SP! - Software Testing LCG &Eg -hl:ﬂtlbl Area - LCG Infrastructure SW Testing
LG SPL: Software Testing Page - Microsoft Internet Enplorer provided by CERN
| File Ede View Favortes Took Help i
[ e =004 Qmen wrewin oy - 50 -4 | HowTo for CppUnit TestFramework «
|adaress E hittp 4 spi.cem chfComponents{Uink Testing/UiserDocumentationywiebyindex. html 3 LCG SPI - TESTING (HowTo for Oval TestFramework). - Microsoft Internet Explorer provided by CERN —
o xsrrhat software testing will be an integral MJ File Edt ‘iew Favoribes Took Help
deve ent process " " — - [
R loprment pi go | detek « & — os0 plorer provided b | =18 x|
ey | SW-Testing Policies: L(OZCJm-laWJ fle ot Wew Favortes Toos Help | -
e Back + . B Sty [l Pasien History | 54« - [
E‘%*[%’M Software testing policies within LCG AppArea projects Relaj J e 2 @ E] ﬁ ‘ Q e a : % = ﬁ é !
R — LEG Applied ISESRIR) trp s com NCamponetsfinitTestgsesbocuneetationWebiMoato- TotFconemork PYURE ter 2] s
FrameWorks for Sw-Testing: o -
LG snpeimon LCG Application Area - LCG Infrastructure: SW - Testin
Currently three test-framework tools are provided as freg WI AN AIEd - 0 MTASHUCHIre. SVY - 2 esting
AUCE | External Software Service These are: CppUnit, Oval ang o o
ATLAS documents listed below are available and can help with t o HOWT
CMS PP .
UCh | Sw-Testing HowTo 0 - o, HOWT0 for PyUnit TestFramework
Grid Lk o HowTo make SW-Tests 389 How to startt
+ HowTo for Copint TestFrameniork The { How to use o hatis PyUmt?
g Low to uge L)
EU_DA%E_ . HowTo for Oval TestFramework Lac LOG Oval FA gow to sta:t}:cts};\nx w;thCP imt
» HowTo for Test Execution Frarmework: PUTPl Eelated mnform] ow to use PyUnit m LCG Appiirea
Related iformation
Sw-Testing documentation and planning: Cpp
« testplan_template html - The main purpose of this What is 9
& schedule the testing process with all necessary re| [etun What is PyUnit E
software and staff responsabilities). Under test leal — . .
| « testcase ternplate himl or test case specification Orval is a.val.d PyUnit is a framework that makes easier to write automated test suites in Python. It's wntten m Python and based on JUmnit, the defirative Java unit testing
et b g sliabilb B 1 e validatiol fomework, which is based on Kent Beck's Smaltall unt testing framework. I's one of the members of the "XUnit farmily” (CppUnit, Mnit, PerTUrit, OtUnit. ..)
Support: Owal has a cof poet frameworks free avaiable fom XF software
implemented o
2" need to report a bug or ask for support, please us# InsY pas nota PUre) Pyl facilitates to write test cases that test a unit of fanctionahty bke a single method, and also makes & easy to group these test cases mto test suites that would
the bug report system and support area - supported and test whole classes or functional blocks. Because the tests are automated, it 1s easy to run them whenever you change your program.
ﬁ PyUnt prowides three mam classes for us to use. You wll spend most of your time using "wttest TestCase”, "umitest TestSmte" 15 used occasionally to group
(3 - ’ Owal can cowg TestCase objects together. "unittest TextTestFunner” 15 used to run the test sute, and once you have your framework running, you probably won't have to look at it
Mstart| | 1) @ 1 NP sotware 0. | tem | Birscrsott poner. | [Ecx St performed in { again
A —| B
3 Ded icate ti me to The project hd PyUnit comes mchided as the unittest module (Python reference library) m Python 2.1 (Apnl 8 2002) and above Python releases. PyUnit 15 designed to work with
about the dets any standard Python, version 1.5 2 and lugher. If wvou are using an older Python version, you should obtain the module from the separate PyUnit distnbution from
ma ke testS In the Savann] sourceFORGE PyUntt works in Linuz, Solars, Windows and Mac platforms
Owral is devele] fetum to top of page
4 Follow sw-testing
- = See the SFL s : % ~
QOIICIES Eome | _How to start testine with Pvlnit
M Gallas e

y @] pane
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SW-Testing support: Examples

'as.-.:al ‘Foundation,/Sealkernel /tests - Microsoft Internet Explorer provided by CERN

| File Edit ‘View Favorites Tools Help
% | wgack + = « D 1) 3| Qisearch [igFavorites (Prstory | Fhr S O - .
SR ) e cpnop com g b Mowvahowcvs cplsedFound dionSodkemelkests ovsroot=SEAL ERLEIC
=
. s o e A &
IEB:-I R R R T B A R W pack:
seal/lFoundation/SealKernel/tests YiewCVS and CV
Query the Current directory. [SEALE T e s Cr e s e T A
check.in File . 2 | Fle Edt vew Fawries Took el
database Il2s shown: = — _
| ek« = - D ) 4| Dsearch [iegPavortes | (Frstory | Y- T T - 1] _
Download File _L"@"@=ﬂ*w-Fﬂ,”-Ehfwhﬂfwvﬂwv,wwdwm, S TSR B lm_:J
fahalt @ Exception/ ] '
LHC Compuling Grid > LCG Applications Area > LCG Software Process & Infrastructure
uw H%ﬂ W2 eace
seal/Foundation/SealKernel/tests/MessageSvc MEWEVS 3nd £V
Q TestMessageSve/
QM!J.E g i M-IE Currert directory. [SEAL] I seal I Foundation / SealKKernel | tests / MessageSvc SPI support
g QVQF”Q “ ] database Files shown 3 Powered by
Dawnload File Rev. Age Author Lastlog entry
Show files using tag [-1] | tadal 3 Updated OVAL files after discussion
£ BuildFile B 12 oles 1800 with Manuel. Corrected SP1 unit test
_5 e names
S| 5 Impornted seal:MessageSve Cpplnit
MessageSveCoplintSute cop T 1444 weeks %% fest
Updated OVAL files after discussion
g OvalFile W 11 ek rado with Manuel. Corrected SPI unit test
names
Showy files using tagr |- Non-branch tags - *
Show
(3]
Start| | [ | o =
Boto| | & | o I —
Mstart| | ) & <3| Loie | Elmierosoft powsrboint - [5... [ seal Foundation/Seal... G SAA waam
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SW-Testing support: Examples (II)

A pool/Tests/FileCatalog_Func Ilona_lnly _M_lc_l_osol_l Internet EprO[_e_l_ _______
|| Fle Edt Miew Favorbes Tooks Help .
POOL | deback + % - D ]} QSesch fmaries (FHooy LY $EA- A @ |
J_m—__@ it /g carm chicgrbin/viewevs/viewcys cgilpool/Tasts FleCatalog_Functionsity/ j ﬂjﬂ
. _ =
= Lara G e d
"%’ e L~ T
pool/Tests/FileCatalog_Functionality ¥iewC¥S and CVS Help
Qhﬂl'lﬁ Current directory. [POOL] I pool | Tests I FileCatalog_Functionality S support
¢l . 3 ]
database Files shown: 5 Powered by
ViewCVS 0.9.2
Download File Rev. Age Author Last log entry
kel Q Attic/ [show contents]
Q s/
i - 14 ’ remaved dependency on sub
£ BuildFile £E 13 hous  iezhen catalos
. | . : .
=] OvalFile £% 1.2 woeks  Jirone  import a cppunit test
14 . ;
£ pool. 12 hous  €Zhen new contact string
E) 3 : 3 :
; o E ity g8 11 weeks  Jifone import & cppunit test
=| 3 y ) ;
. \onalry ref B8 11 mosks  Jifone  import & cppurit test
Show files using tag: |-Branches - =
Shcu'l
(3
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SW-Testing policies: where to find them?

http:/ / spi.cern.ch/software_development.html

)

 e— 1 |

z

File Edit View Go Communicator

LCG Application Area - LCG Infrastructure. SW - Testing

Software Testing Policies: For the projects

- Perform a Testing Planning

: For the developers
e Code phase:
- Pcrpl.aale, document and execup Unit Test cases /

- Populate and document integration-Tests and System-Tests
@ Test phase:

- CORAUCt unit, integration and systers ‘i’/ For the testing responsible
- Perform regression testing as needed
- Canduct acceptance tests (alfa tests)

Software Testing Resources:

Test frameworks Sw-Testing 'Web
Test frameworks howio SF1 Web
Test doc late s Savannah 5P| Poral

Document Status Sheet

The fallowing information is beging used to control and track modifications made to this document. It is the reader's responsibility to
ensure they have the latest version of this document placed at SP Software Development Policies page.

Version Date Author gection(s) reason

Initial version:

= Unit and Integration testing already
accepted

- Test Planning proposal

11 £3/04/03 M. Gallas

{

|~

M Gallas & [ e 1 wem @ |
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SW-Testing policies: Test Plan

For all projects is
needed a Test Plan

Let us use a template

POOL Test Plan is a
good example and a
starting point

©

M Gallas
CERN EP-SFT

~ Metscape: LCG SP1 - TESTING (Software Testing Policies)

There are various levels of testing that can be performed on a sofbware product. There needs to be plans in place t0 suppan this
process. The software test plan document and test case specification document should address:

1. types of tests
Atwhich level (unit, integration, system, acceptance) and what type (white box, functional, boundary, stress, performance ..}
of tests will be created. Do naot forget to inClude these basic items:

O Unit tests should validate expected functionality at the level of infividual classes or small group of collabarating
classes.

O Performance testing should be included initially for measurementmanitoring purposes. Once performance reguiremeants
must be met an delivered software, performance testing showld be included in acceptance tests. This should include
testing of scalability.

O Regression Tests

0 Wherever possible, examples and example code that are distributed and offered 10 users shouwld be incorporated in the
test suites, s0 thal user examples are conlinuously validaled for Correctness.

O Tests should include memary leak checking.

2. test environment, tools and test sofware
Loak on what 5P| is proposing al the Sw-lesting web pages There wou can find the tests framewarks installed at SP| exdernal
software , HowTo documents, tlemplates for test case dacumentation, examples. .
Py ;
O Unit tests should be written as the code is written
4. i
O Al levels of testing (unit tests, component level tests, companent interaction tests, system level tests) should be run as
part of automated nightly (and pre-release) builds
£ s r

O Define those tests failures that will invalidate a candidate release and those fallures allowed but what should be fized
in the next release.

B. test cases, test data and expected results specificalion
ltems 1-5 can be writken following the Test Plan Document template proposed by SPI (please use it and do not delete those sections
You are not using, simply write "does not appiy”. Here you can find how the proposed Test Plan for POOL looks like using this
terplate.
ltem & pelongs 10 the Test Case specification document Here you can find a template for this document

---> See where we can place the Test Plan and Test Case specifications documents....

File Edit View Go Communicator Help
Test Planning s
(proposal)

=

£

T%_[ 4 86 % SP G \&J
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SW-Testing policies: for developers

~ Hetscape: LCG SPI - TESTING (Software Testing Policies)
File Edit WView Go Communicator Help

~ Netscape: LCG SPI - Tl
File Edit View Ga Cf

bin/
test Package X_testl P r— I I I I I <4< guggested for unit tests :i"
tesk_Testl g | § ) 444 suggested for integration hbests
Liby/ 111
- LibTestLibl, Smmmmen
Ul‘lt T“ts examples; = » t ||
bin/ I
| already accepied) e— S I
foposal
l:p e 2 ¥ 52 LibEx amp lel ibl . =0 PPe———
The Unit testing ar companen As has been mentioned the names of the test subdirectories shauld hint the test cases which are stored into tham.
unit has been corractly implef Subdirectories to host all the tasts created with & specific framework are not allowed The binary praduced from code stored in

_ ane of these test subdirectory will appear with the name test_Package X testl in the "$PLATF ORMAests/bin directary.
1. All the unit tests corre 3 Far write the unit-tests you can use: CppUnit, Oval ar PyUnit vou can follow the specific howta at the SW-testing Web page

directory. ITit is nat cr to get hielp. You must follow all the conventions writhen in there.
Z Under tests directory 4. For each test subdirectory you have to write a "OvalFile" in which you should specify the tests (writlen in Oval, CppUnit,
names that hints the e PyUnit or your own scripts) you would like to run automatically, the arder in which they will be run and the environment and
arguments needed for each of them. Remember that all your test should be run by Cwval.
SFROJECT LoD, Under "tests" directory you have to place a "OwvalFile” which describes the active test subdirectaries. The content of this file
- is as simply as follow:

‘dir meame="test1"» My test suite pomber 1, intended for. .. <fdirs
“dir name="test2": By test suite nomber 2, intended for. .. </dire

5. For each specific test Oval will need a reference file test_ _X_testl ref which must be placed at the specific test
subdirectory and commited to the CVS repository. For CppUnit or PyUnit tests you only need fo copy the
“test_Package_x_testl log” file once you have not Cppunit or PyUnit failures in your tests. For these cases the OVAL tag is
[OVAL] Cppunit-result =0 and [OVAL] PyUnit-result=0. If you use Oval to produce your tests or a script language is up o
you decide which result will be compared by Owval.

6. Atthis point your "tests” subdirectory structure is like:

$PLAT BuildFile
trealFile
testl/
Local a OwalFile
production test_FPackage_X_testl cpp
area test_Package _X_testl_input dat

test_Package_X_testl_ref H ELP !

The “test_Package_X_testl_input dat” file contains the input fat for your tests if they are needed.

NOTE: For help you 1o fallow this conventions and fo start with the testing of vour companent there is a script distribute Te st py which
makes the needed steps 10 have running OVAL, CppUnit, TestScripts and PyUnit tests. Execute it in vour test subdirectary and you
will receive all the needed stuff

1;' A5 has been mentiondg E_[ i =
M Gallas o [T | T e a® 3 gj
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SW-Testing policies: for developers (II)

M Gallas
CERN EP-SFT

i == Metscape: LCG SPI - TESTING (Software Testing Policies )

File Edit View Go Communicator

CIES
Help

Integration Tests

(proposal already accepied)

into Tests/Libraries.

SPROJECTtop,

3

Local
pocedu £ Loin
area

vtilitiess

1. The infegrafion tests will go into the Tests subdirectory under "src”. There you can make as many subdirectories as needed,
again a good naming is required. Test ibraries (useful when ane or more classes are shared betwveen different tests) will go

Ex amp les,
Librariess
EEahplallldy A————————
Examplel/ et
Tests,
Libraries/
TestLibly {============x==========
Testl/ L e e
EuildFile
valFile
test _Testl. ref
test_Testl_input. data
srof
test_Testl. cpp
P ach age_X/7
tests
teztl {=r====z==rs===z=rr=====
dicts frmrrs
src f====
utilities) ==

|
|
datay {z==== | FEE
Lib/ |
Libp ack age X . 0 f--
Libk ack age_XDict. S0 <-
tests/
biny
test Package X_testl -
test Testl {mm——
Lib#
libTestLibl. 0 fmmm———
ex g les,
bi

Ex amp Ll {r=======

Liby
LibEx amgp LeL ib1 . 20

2. In each test or lib subdirectory you have to create a "BuildFile” which defines the dependencies to the relevant packages.
3. In each test directory you have fo create a "OvalFile” to run automatically your tests. The needed reference file shauld he r
placed at the same level and not inside the "src” directory where the sources of the tests are.

144 suggested for vnit tests
¢4 suggested for integration tests

EJM&MWMWMM&MH’

s

i N 3P (B

SPI: SW-Testing

11




SPI SW-Testing N

Thanks to:
e LCG-POOL team
o LCG-SEAL team

SPI SW-Testing

R
— —

SW- testing support:

e Test frame works

e HowTo, examples ...

e Test plan & test case
documentation templates

Feedback and interaction are always welcome!!

SW- testing polices

M Gallas
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