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Overview:

LCG applications area project:

» software testing will be an integral part of the software development process
» All level of software testing should be run as part of an automatic process

Software testin

SPI project

System test

Software testing:

We will select : Integration test
esimple techniques, tools

and methodologies

. . : Individual
e run the tests in automatic way Unit test de(ilxelgI u:r
.| (work package test) e mgin
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Unit Test:

Unit-tests
Should validate expected
functionality at the level of:

eImportant code should have unit tests
eTests should be written together with the code

o individual class eCode should pass all unit tests before it can be
e small groups of released
collaborating classes
e work package CODE Automatic

software test

run process
Code Documentation

Software
developer

Unit-test SPI component (Version 1)\

e Test execution framework

e Testing naming and structure

T~ Test
programs

\® Test case specification template
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Unit-test: Test frameworks (I)

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

Our constrains: Our inputs: |

e Avoid commercial software and e Contacts within HEP-community (CMS
licensing problems. and G4 mainly, until now).

« Avoid “do it yourself solutions” e What is available as free open source

«Try to adopt commonly used code.

.-

open-source software.
What we propose:

| Cppunit

7

-
4

What we are doing: M .
+Trying CppUnit and Oval . Analy_5|s of the CppUmt and Oval
in the LCG-POOL project tools in the POOL environment.
« Preparing “HowTo” documents to . Feedl?ack from the experi_ments
make easier the installation of these and_ big HEP software projects. :
tools and the start with process * Deliver and document the

component soon.
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Test frameworks (II): CppUnit

A simple test:

M 1. Subclass the TestCase CppUnit class
Like JUnit but for C++ 2. Override the method runTest().
3. When you want to check a value, call
http://sourceforge.net/projects/cppunit CPPUNIT_ASSERT(bool) and pass in an
USED: expresion that is true if the test succeeds
e in eXtreme Programing (XP)
« proposed for DataGrid -H xterm <6 =[]

I IFATLURES | ||
Test Results:
Fun: 19 Failures: 2 Errors: 0O

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

i . - Expected: 12345678
* Similar tools: _ _ - mctual . 123456789
Junit, PerlUnit, PyUnit, QtUnit
° OUtPUt in XML/ ComP”er or text £) test: ComplexMumberTest::testEquality (F) line: ZE ComplexdumberTest. cpp
eWindows version for MVC++6.0 EREEEtEe Bl

- Expression: *m 10 1 == #m 1 1

e Just starting in paSS. toat
LCG-POOL project —======mmmomeee-
(1 test running) &1l 1 tests passed

make[l]: Leawing directory * /home/user/mgallas/CppUnit-examples mewtest'
TR E Y] - /CppUnit-examples /mewtest > []
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Test frameworks (II.): CppUnit

[=[o[x]

Hinclude<iostream. b
#include<Complex. b
#include<cppunit /Testlase. he

class ComplexMumberTest : public CppUnit::TestCase |
public:
ComplextumberTesty std::string name ) : CppUnit: :Testlase( name ) {}

vold ronTest() {
CPPUNIT ASSERT( Complex (10, 1) == Complex (10, 1) };
CPPUNIT ASSERT( | (Complex (1, 1) == Complex (2, Z)3 .

h
b
int main)
i
ComplexfumberTest testcomplex("Testl Name") ;
testocomplex. runTest () ;
coukdd" ——————————- » This is the test we are running: "
<<testocomplex. getMame ()<< " —------ " oodendl
coukgd " ——————————— » This is the test has number: "
<¢testocomplex. countTestlases ()<< " ————-—- " g<endl
return 0;

¥

o~

"ComplexTestCase. cpp” 25L, 6B3C
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Test framew

orks (III): Oval

Oval build
Oval: Test p
e validation and regression Source Executable
e used in CMS Code oval run
Ovalfile |
e Can be use for Unit-test. (configuration), L
e It is possible to set different run f?lg
environments. Reference e
e Can run external scripts and file
external binaries.
e Authors modified it to run it with or
without CMS specific environment
(SCRAM ...) .
(7-/73/7/(5 to David Chamont u.ii ~ /OVAL-exanples subtestl » oval p “E”EIE
for the Changes) Progl: build, run, diff.
gl BUE, mm, G i)
) X xterm <6> |[=[ml[=]
e Just starting FIEEETERIN] -~ /0VAL-exanples/subtestl » oval diff Prog2
in LCG-POOL project T:E;;;;;““““““““““ diff ==sssssssssssssssssssssssss
(1 test runnlng i:;:l?gv:f]g - ref #65 (159
ref result = 1
: E— FEIEEN| - /0VAL-exanples/subtestl > [
M. Gallas IT-API LCG SPI project: testing 8 A



Test frameworks (II1.n): Oval

Z-r xterm «3»

-+ xterm <3»

#include <iostream. hr
#include <stdlib. hir

!DVEI.]_ ]:I'L'llllj.] SEE R S S e e e e R e = = e e R E S = e e S e e e s s S e e e e e == =
[owal build] instruction: g++ Progl.cpp -o Progl

[owal build] ewal "owal runtime -csh for diff’

[owal build] INPUT = ok

[Dval huild] =E===============S=S=S=S====S=S=S=S=S=S=S=S====S=S=S===========

int main()

i

cont<<"hellon" ;
coutd<" [OVAL] input "
cout <" [OVAL] result
return 0 ;

1

g++ Progl. cpp -o Progl

[owal run] =================================================
[owal run] arguments:

[owal run] USER : mgallas

[owal run] HOST : pcitapiil

oyal run] eval "owval runtime —csh for diff”

L]

=] (o]
¢watcher mail=Manuel [Ballas Torreiralcern. che
{instructions build="g++ %s. cc -o %5" cshruntime="echo" shruntime="echo":
<runtime name="INPUT" walue="ok":
¢diffline regexpr="""[0VAL":

"OwalFile" line 1 of & --16%-- col 22

[DVEI.]_ lj.lff] SSEESEESSSSE SR R B S s = e s s s = = = SRS SRS = = SR EEEEEE
[owal diff] diff line: /°(%[labelX] input.*)§s

[oval diff] diff nomber: /~%[label%] result = (. *)&/ ~ 15%
[DVEI.]_ lj.lff] SSEESEESSSSE SR R B S s = e s s s = = = SRS SRS = = SR EEEEEE

=== log #24 |= ref
log: [label] input ok

=== log #25 1~ ref (>15%)

log: [label] result = 1.1

"Progl.ref" line 1 of 36 --2%- col 1
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Unit-test: structure and documentation N

SPI-CVS_structure
component

<Will help to have a
automatic way to run

e CVS testing structure
eTest-naming

test code
SPI-TESTING
component
Test documentation: src doc test
eTest cases specification template /\
testA testB >
Ovalfile

Nametest.ccp
Nametest.ref
Nametest.log
[Nametest.in]
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Unit-test: documentation

[0 o o o 0 lE”E”zl S —
File Edit Yiew Go Communicator Help
0 - . 0 = = — =
& i e
File Edit View Go Communicator A « 3 & 2 % & @

= o il Back Forgard  Reload Home Search MNetscape Frint Security Shop Stop
: i @ \3 ﬁ w ~ Bookmarks i Location: lﬁ'lle:fafsfcem.chfuserfmfmgaIIasfprivatefNewZEIEIZa’Testing_CDmpm .‘| @17 What's Related
: B Formeel el B r & vawurcem.chl g2 Red Hat Metwork (2 Support 2§ Shop [ Products 5§ Training ¢ userweb.cern.chiusers_toalbi
°| wu§” Bookmarks i Location: [file/afs/cem c|| Test Sute ref. TestCaseName Status Applicabifity Short comment A
e c DataSve-suite-001 ‘DataBvel-Test Ready-Approved ik ‘exammple with Oval
il wenwcernchi g% Red Hat Metwork 0 Su Diraiived Tesr Ready-Approved it exsample with Epp Uit

Componenttlame >—snite-002 ;

iy

DataSvcl-Test {Component ‘Author Date Version
{Class DataSvel-Test iDataiSve G, Gon 10-20-02 1.0
Test Case Description

LEC-epnation iean i atees ampiaie The goal is to test the DataSve service in stand alone mode. The two functonalifies tested are:

® Retrive an object from the repository.
# Retrive the token of a given object.

Tithe Prerequisites and Adaptations to Standard Test Execution Enviroment =

Persistency using a dumrmy persistence service.
Input/ Cutput Specifications

Use of a Oval reference file named DataSvel-Testref. No differences between log (DataSvel-Testlog) and reference file
[DratalBvel-Testref) are expected.

Thiz document was generated by the POOL project tg
a gpecific set of steps and data along with the expect

Test Procedure
Drocument Mame: DataZve Test Cases 3f
Short Mame: =0 ommonent Mames=—te|| 4 C@valFile to drive the test is needed. It containg the right mundng environment. The Ovalfile, shared with another testcases of
: P the same component, 1s in the test directory. "Cval p" corunsnd on the approprate directory will buld, ron and establish the
Werslon: <version b ers differences between the ref and log file.
Publicaton Date: <o ddiye= Expected resulis
Author(s): Giacomo Gowi Mo differences betwween reference and log are expected.
e-mail(s) contacts: Glacomo Govi@cem. ol Fihwe Recovery
Stams: In progress o L L L 4
[ [ To0% i S Sk AP B3 N
(* - short narme 15 a label for a cross-referencing the dag
version and revision information) | ’I
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Status & Future Plans:

LCG

Future Plans:

e Produce a first version of the SPI-
Testing Component (V1) which
will provide:

StLu;: - unit-test organization

e Installing the component ion f K
e Supporting the component at POOL project - test execution framewor
 Doing some test cases with them - test documentation and

e Preparing Howto’s templates

- complete user-documentation

e Feedback with the HEP
experiments and big software

projects.
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LCG

INDEX review:
e (Qverview Thanks to:
o nit- e contacts within the experiments
U _t Lest e LCG-POOL team
e Unit-test frameworks e D. Chamont (Oval)
e CppUnit
e Qval
e Unit-test structure and
documentation

e Status & Future plans

Howto for installation and examples will be
available soon...

Feedback and interaction are always welcome!!
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