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Introduction / contexte et motivations

Contexte : Test d’applications a composants et services logiciels distribués

Cible : Niveau modeéle vs. niveau code
Exécutabilité, animation

Assistance a la construction des tests (harnais)

Partage du support de développement - banalisation

°
o
@ Gestion de I'environnement de tests
o
@ Support : COSTO/Kmelia

= revoir 'exposé exposé Gencode (gencode.pdf) : contexte, bibliographie...
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Introduction / cible

Test de modeles

détection des erreurs en amont (moins colteux)

abstraction des contraintes de programmation et de déploiement (PIM)
évolutivité et réactivité dans les premieres itérations du développement
généricité du test (unitaire, intégration, recette)

abstraction du test (xUnit = JUnit U SUnit U ...)

test non intrusif (encapsulation)

Harnais (TPIM) + tragabilité
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Introduction / Exécutabilité

Pouvoir exécuter des cas de tests a partir de modeles

génération de code automatique

enchainer les exécutions de jeu de test pour un test donné
évolution des programmes : pas d’intervention manuelle
évolutivité des cas de test : réutiliser les données (XML)
variabilité : mutation, librairies de test

portabilité ?

Harnais génération de code + bancs de test
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Introduction / Assistance

Aider le testeur a construire ses applications

partir d’'une intention, méme incompléte, et d'un modéle d’application

créer des applications de test est une activité d’'ingénierie et de développement
non intrusion dans les programmes de base

découverte des données pour linitialisation

découverte des services pour l'interaction

API ouverte de manipulation de modeles

généricité du test (unitaire, intégration, recette)

abstraction du test (xUnit = JUnit U SUnit U ...)

test non intrusif (encapsulation)

qualité via la mutation

Harnais construction + vérification
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Introduction / environnement

Gestion de modéles et cas de test

gérer jeux de données et résultats
gérer variantes d’un test (mutation)
gérer cohérence et couverture des tests (banc de test)
domaine du test (unitaire, intégration, recette)
classification, réutilisation

@ évolution...
Banc de test bonnes pratiques
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Introduction / banalisation

Un modeéle de test = un modéle

réutiliser TOUT I'environnement de travail (outillage) : édition, vérification,
transformation, génération de code, documentation...

un test = un composant (de I'intention au cas de test)

évolutivité et réactivité dans les premiéres itérations du développement
généricité du test (unitaire, intégration, recette)

abstraction du test (xUnit = JUnit U SUnit U ...)

test non intrusif (encapsulation)

Harnais (TPIM) + tragabilité
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Introduction / Support

COSTO/Kmelia (boite a outils COSTO) :
@ Kmelia : modéle et langage pour composants et services logiciels
o structure : Composants/Interfaces/Service/Architectures/Composites
e calculs : actions
@ dynamique : LTS + communication
@ Boite a outils COSTO (Famille de plugins Eclipse)
o Editions, vérification langage

o Vérification de propriétés de modeéles (structure, dynamique, fonctionnels)
o Génération de code pour composants et services distribués

- Framework plain Java (Class, threads, buffers)
- tracabilité
- exécution, animation (Sémantique opérationnelle)

@ Documentation
@ Wiki, forge
COSTO/Kmelia Maitrise de I'environnement
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Introduction / focus

CostoTest :
@ Modele, processus

o Assistance au test de modéles a composants et services [?]
o Building Test Harness From Service-based Component Models [?]

@ Outils - COSTOTest : A Tool for Building and Running Test Harness for
Service-based Component Models

e modele de test

@ processus complet implanté

@ exécutabilité (données en XML)
e étude de cas

@ Expérimentations

@ comparaison avec JUnit
@ en cours

@ Forge et documentation
e http ://www.lina.sciences.univ-nantes.fr/aelos/wiki/doku.php/costo :test :start

o Application .
linzz
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Processus illustré

@ Processus illustré
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CostTest - processus (spécification)

Dépendences Al Mise a jour du harnais
V1: correction [erreur] B e "
insatisfaites (pilote, mocks...)

—» Données

Modeéle du systéeme Intention de test (Tl)

-
M) Objectif : Activités :
.\ Cible (services) : (phase 1) :
1 1
(Go Génération du squelette Ftat du sUT : G Génération :

A i Données, oracle o

0 du harnais de test | Vi verfication :
Sources de données : |
| Al Assistance |
1 |
T1 w ( | Ti  Transformation :

1
: Elots :
| |
1 |
1 |
1 |
| |

[accepté] —> Controle
T2 rmm————————— 1
V2: testabilite ferreur] bonnées Liaison des données:
non liées configuration, init.
. A2
[acc‘epie]
V3: exécutabilité [erreur]
[accepté]

Mise a jour

1

| N .
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CostTest - processus (implantation)

Operational Framework
(PDM)

Verdict |

[ R —

Test Intention
(™

Test
Execution

Data source
Transformation

Harness
+SUT
(TSM)

Test Harness

SUT Model Transformation

(PIM)

@ construction
@ mutation (optionnel)
© exécution

5
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Processus illustré Entrées

CostTest - entrées 1/2

((component ) composite

Component

PlatoonSystem

Assembly link

service Provided service

Required service

leader : Simple
Leader

( speed Hpilotspee i ' ( speed Hpilotspee
I I I
( pos Hpilotpos

variables | State space

----> Read access

--->> Write access
—m=  Service call

@ assemblage de composants
@ Vvérification
@ exécution
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CostTest - entrées 2/2

Kml PlatoonTestIntention.kcp £ = 0

h’ESTﬁINTENTIUN PlatoonTestIntention -
DESCRIPTION "test of the service computSpeed, covering control flow |
USES {PLATOONTESTLIB}
= INPUT VARIABLES
lastpos:Integer;
vspeed:Integer;
safeDistance:Integer;
pilotpos:Integer;
pilotspeed:Integer;
OUTPUT VARIABLES
speed: Integer;
oracledata:Integer;
ORACLE
speed=oracledata

@ tester un service offert
@ déterminer le contexte
@ brancher le contexte sur les données
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Processus illustré Construction

CostTest - fixer le périmétre 1/4

/ o PlatoonSystem \ (M) Gomposite
parametres

Component

Assembly link

= Provided service
leader : Simple i - Required service

Leader

State space

———> Read access

o

=>> Write access

- Service call

@ fixer le périmetre
@ lier a l'intention
@ cohérence, complétude
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Processus illustré Construction

CostTest - lier a l'intention 2/4

PlatoonSystem \
parametres

Kni PlatoonTestintention.kep £3

[TEST_INTENTION PlatoonTestIntention
DESCRIPTION “test of the service com
USES {PLATOONTESTLIB}
ENPUT VARTABLES
lastpos:Integer;
speed:Integer;
safeDistance:Integer;
pilotpos:Integer;
pilotspeed:Integer;
OUTPUT VARIABLES
speed:Integer;
oracledata:Integer;
ORACLE
speed=oracledata

\.remplacer ? /

état lu

A

goal

leader : Simple
Leader

@ paramétres, variables d'états (init, accesseurs), dépendances
@ convergence intention / application de test (pourcentages)

@ cohérence, complétude
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Processus illustré Construction

CostTest - satisfaire les besoins 3/4

/ conf\gurati&?f _____________________________ PlatoonSystem_TH1

N eppe: \
-
z
T e
gl

.
/| Kui PlatoonTestlntentionkep 52
/

K [FEST_INTENTION PlatoonTestIntention
i DESCRIPTION “test of the service com
i USES {PLATOONTESTLIB}
INPUT VARIABLES

im1:
DoublelntegerMock

it 4

lastpos: Integer;
vspeed: Integer;
SafeDistance:Integer;
pildxpos:Integer;
pilotbpeed: Integer;
OUTPUT VARIABLES

speed: Integer;

oracledata: Integer;
ORACLE

speed=oracledata

inidata? fe—_ |

im2 :
KDuublelntege rM

Vehicle

( conf (ﬂ

@ fournisseurs de services requis
@ itérer sur I'étape 2/4 :

paramétres, variables d’états (init, accesseurs), dépendances
@ convergence intention / application de test

© cohérence, complétude (pourcentages)
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Processus illustré Construction

CostTest - générer le testeur 4/4

/

PlatoonSystem_TH1

-<-|mdalal =
im1 :L | vtd : Vehicle

y TestDriver
DoublelntegerMoc _

first:
Simple

- Vehicle
intdata2 & pIlOtPOS hemememmmermsmimsmsenemenensad

im2:

\DoublelntegerMoc

Cont

=

@ séquence d'initialisation
@ service de lancement du cas de test

© application de test (composants, services, liens, configurations)
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e Implantation
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CostTest- Architecture

Projet de test Ces 4 Plugins peuvent étre PLUGIN
Moceva considérés  comme  des
services requis  pour la . ANTLR
connaissance de la nouvelle
Fichiers grammaire KMELIA et pour la i COSTOLIB PLUGIN CORE
Kee lecture et 'ouverture des
. ]
! Ces 2 Plugins pevvent étre
considérés  comme  des
- services fournis pour la
e e 4 COSTOLIB_PLUGIN_KML2AVA
a partir des fichiers KMELIA - |
(*.KCP) d COSTOLIB_PLUGIN_KML28
Ce plugin  peut &tre
service fourni qui a pour - B
objectif de générer des
fichiers *.KCP de Test &
partir des fichiers *.KCP
Fichiers représentant les
o composants de test. Clest
le Plugin que nous avons
: =
00— Ce piugin peut  ére H
considéré  comme  un
service  fourni  pour
exécuter le test sur les
fichiers  *.KCP  générés
précédemment par
KML_TEST et comme un
service requis qui génére
des classes Java de Test ou
de Mutation.
ins@ .M.
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Processus

CostTest - Processus

Projet de Test Modeva

Dossier KMELIA
Dossier autonomousSimplePlatoon
® PlatoonTestintention.kep
® Dossier PlatoonTestintention
o TH_PlatoonTestintention.kep
o Dossier Data
=  Fichier XML contient
les donnée de test

Qu:uma:isb

Utilisaten

Dossier :

HH .
lin L]
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CostTest - SUT

todyCostoTest/kmelo/antonomousSimpleP Ecipse SOK__~ i A [T

Ele Edit Nevigate Search Project Run ComponentExtractor Window Help

O O & Q-0 Q- HE  SS SR ~H e e = [

Kmi2java Kmi2later KmIMECA Mutants sysout makeAGraph Kmi2B GenerateTHOId GenerateTH Generate THM2AIma LaunchTH MutationTH

[2 Package Explorer 5% B G| & ¥ = O)[Kd PlatoonSystemkep &3 = B[ TaskList 2 =g
& CasestudyComoTest - || herurcation eiscoomsyscem 7 G
src - INTERFACE
& myl Find Q| » Al b Activate.
[©) PlatoonlibMapjava TUSES {BLATOONLIS} & Uncategorized
3] PlatoonTestlibMap java
= IRE System Library [Jav2SE SERVICES
=i Referenced Libraries
= END_SERVICES
@ costokmi2javajar S
= = COMPOSITION
o jdom-205ar pub
& kmelia Components
& autonomousSimplePlatoon rerer : Simpiepeiver:
& PLATOONLI mid : SimpleVehicle:
Knl constants.klc last : SimpleVenicle: @ Connect Mylyn 2
ol functionsf //solo : SimpleVenicle: Connect to yourtask and ALM tools.
I [5) PLATOONLIB javamapping Configuration =
Kni types.kit driver.conf(70); = Outline 52 - -8
& PlatoonTestintention mid.conf ("mid",48,0) ; An outiine is not available.

ast.conf ("1ast",25,0);
& PLATOONTESTUB Links ///////11/]/assensly n-.k://////////

Kal functions ki s: p-r driver.pos mid.pilo

2 PLATOONTESTLIB javamapping : por driver.speed lud-plln\:!paed
& tets - driver.goalreached mid.isgoalreached
Kol IntegerMock.kep -r driver.giveSafeDistance mid.safeDistance
ol PlatoonSystem.kep.
ol PlatoonT estntention.kep
Kal SimpleDriverkcp
Kl SimpleVehiclekcp

pox mid goslzesched last isgoaleached
stance 1

End // assembly
END_COMPOSTTION
(1] collections-generic-4.01 jar -

&) costokmijavajar L
4] costo.kmlZjava.monitorjar H E
2 Jdom-205ar 2L Problems @ Javadoc 8 Declaration| = Progress 31 %~ -0
4] jungralgorithms-201 jar
8 jung-api-20.1jar
[G) jung-graphimpl-201 or
8] jung-isualizaton-20.1jar
[ testdata-sequences.ot
[ testdata.ot
B Costuantodenais -
9 D

No operations to display a this time.

=

Wiitable Insert 1:1
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CostTest - Tl

3 Java - CaseStudyCostoTest/kmelia/autonomousSimplePlatoon/PlatoonTestintention.kcp - Ecipse SO

P =)

le Edit Navigate Search Project Run ComponentExractor Window Help
vij 8| QB0 Q-

Kmi2jave Kmi2latex KmMEC Mutants sysout makeAGraph Kmi2B Generate THOId GenerateTH Generate THM2AIma LaunchTH MutationTH

[5) PlatoonlibMapjava
[5) PlatoonTestlibMap java
‘=4 JRE System Library [J21255-1.6]
I =i Referenced Libraies
S costo kmijavajor
dom-20.5 jar
@ kmelia
& autonomousSimplePlatoon
& PLATOONLE
Kal constants.dc
Kot functions K
| PLATOONLIB javamapping
Kol
& PlatoonTestintention =

TH PltconTestitentoninto
5] TH_PlatoonTestintention.properties
= PLATOONTESTUB
ot fnctons
) PLATOONTESTL javamspping
K negetockkcp
K Paoonsystemicp
K PatoonTetitentioncp
l Kt SimpleDriverkcp
K Smplevehicikcp
e | probems
collctons-geneic-40Lar

@ Javadoc ) Declration % Progress 53
2 costokmjavaiar
4] costo km\ZJnn monitorjar
2] jdom-205,
"L Jong gt 200
4] jung-api-201.jar
juna-qraph-impl-20.1jar ~

No operations to display at this time.

Wiitable Insert 1:1

12 Package Explorer &1 £ G| & 7 = O) (K PlatoonSystemkep Kl PltoonTestintentionkep. £3
& CaseStudyCostoTest =
@ sic M close to the previ
& myiib

- e

Bl TaskList 52 =0
dEEEIRNEIE N
Find Q] » Al b Acivte

% Uncategorized

© Connect Mylyn 2
‘Connectto your task and ALM tooks

Outiine &2 - -0

/An outlineis not available.
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Implantation Construction du harnais

CostTest - Intention

Variable Wapping

Controlled

—
| 4| Test Hamess Creating Process = [ 2 [
— -
Hamess
Test Intention
Input Variables Output Variables Oracle Predicate

variable | Mapping | Controlled | [speed= 0]

pilotpos - Integer |NONE

pilotspeed: Int.. [NONE

safeDistance NONE

vspeed: Integer |NONE

lastpos : Integer [NONE

vname : String  |NONE

speed: Integer |NONE

Constrution State
0%

Test Perimeter
0

ins@ &

CostoTest 2014
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Implantation Construction du harnais

CostTest - Sélection du systéeme

r

| £:| Ouvrir ﬁ‘
Rechercher dans : ||j autonomous SimplePlatoon |V| E

3 PLATOONLIB D SimpleDriver.kcp
[ PlatoonTestintention D SimpleVehicle.kcp
[ PLATOONTESTLIB

[T tests

[} IntegerMock.kep

[} platoon System.kep

D PlatoonTestintention kcp

Nom du fichier: | |

Type de fichier: ‘Tous les fichiers ‘ - |

Ouvrir || Annuler |

linz@ . 8.
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Implantation Construction du harnais

CostTest - Sélection des services cibles

-
select target service

[S5=)

2]

Platoon System

driver : SimpleDriver

[] giveSafeDistance

mid : SimpleVehicle

[] giveSafeDistance
[]speed

[] applySpeed

last : SimpleVehicle

[[] giveSafeDistance
[] speed

[] applySpeed

[] speed

computeSpeed [] computeSpeed

[] conf
[] conf [] conf

[] goalreached
[]run []run

[]pos
[] goalreached [] goalreached
[]pos []pos i

i = |
i am (6
ins@ M
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CostTest - convergence

|| Test Harness Creating Process

[ESEr=—c=)

Harness
TestIntention
Input Variables

Variable Mapping

Controlled

Output Variables

Oracle Predicate

[speed

pilotpos - Integer

Variable | Mapping |
speed: Integer |NONE |

Gontrolled |
O

pilotspeed : Int

safeDistance

vspeed: Infeger

lastpos - Integer

55/5/5/5|5

name : String

[ mid_cut

-0l

Component State
Variable State

All Provided Services

compute Speed Inputs Parameters

Variable assignment for service SimpleVehicle

unassigned

Service Modifier

assign Setter

tInteger

unassigned

All Required Services

unassigned

unassigned

compute Speed Outputs Parameters (Result: Integer )
‘ Result : Infeger

| pilotpos : Integer

| pilotspeed : Integer

‘ unassigned

unassigned

Constrution State.
0%

Test Perimeter

mid_cut: SimpleVehicle[computeSpeed]

ascal ANDRE, Jean-Marie Mott

ELOS

LINA)

CostoTest 2014
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CostTest - assignSetter

Choice of modified services [éj

maodifier services

conf{pvname : String;currentPos : Integer,currentSpeed : Integer)
dependencies]]
Post lastpos = currentPos and vspeed = currentSpeed

[] applySpeed(thespeed : Integer)
dependencies]]

5
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Implantation Construction du harnais

CostTest - positionnement état

r

.
data binding: parameter state lé]

E‘ Modified parametres :

- Modified Parameter of conf

lastpos = currentPos vname = pvname vspeed = currentSpeed
pvname( conf)

currentPos( conf)

currentSpeed( conf)

lins@ .M
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CostTest - identification intention état

Assign to pvname : 5tring M

Select the abstract variable to assign to pvname ; String

vname : String | - |

| ok || Annuler|

5
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Implantation Construction du harnais

CostTest - identification intention état

] Test Harness Creating Process

Harness
TestIntention
Input Variables
Variadle

Mapping
pilotpos : Integer

Conirolied

Output Variables

Variable Wapping Contralled
speed: Integer |NONE [m]

Oracle Predicate

[speed=0)

pilotspeed : int
safeDistance ;..
vspeed: Integer
lastpos : Integer
vname : String _[PAF

METER v

Assign to currentPos :Integer

===

Select the abstract variable to assign to currentPos : Integer

lastpos : Integer

Jariabl for service

Component State
Variable State

All Provided Services
compute Speed Inputs Parameters

assign Setter

:Integer

compute Speed Outputs Parameters ( Result: Integer )

unassigned

All Required Services

unassigned

unassigned

‘ Result : Infeger

| pilotpos : Integer

| pilotspeed : Integer

unassigned

unassigned

Constrution State

Oracles: [0.0 %]
mid_cut [16.0 %]

Test Perimeter

mid_cut: SimpleVehicle[computeSpeed)
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CostTest - identification intention parametres

] Test Harness Creating Process =8| ®
Hamess
TestIntention
Input Variables Output Variables Oracle Predicate
Variable Japping Controlled varable | Mapping | Controlled {speed = 0]
pilotpos : Integer [NONE [m] speed: Integer |NONE | [m]

pilotspeed . nt... [NONE
safeDistance - [NONE
vspeed - Integer [PARAMETER
lastpos  Integer [PARAMETER
wname : Sting_[PARAMETER

REE

Assign to safeDistance : Integer =)
Select the abstract variable to assign to safeDistance : integer
I

[ mid_cut i
Variable assignment for service SimpleVehicle
Component State

Variable State ——

pvname:: String
lastpos currentPos : Integer assign Setter

vspeed currentSpeed : Integer

Al Provided Services
computeSpeed Inputs Parameters

unassigned safeDistance : Integer

computeSpeed Outputs Parameters { Result : Integer )

unassigned Result: Integer

All Required Services
unassigned ‘ pilotpos : Integer ‘ unassigned ‘

| pitotspeea :integer I ‘

Constrution State Test Perimeter
Oracles: [0.0 %] mid_eut: SimpleVenicle(computeSpeed]
mid_cut: [50.0 %]
H
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CostTest - identification intention résultat

Component State
Variable State

pvname : String

Al Provided Services
compute Speed Inputs Parameters

service Modifier

] Test Harness Creating Process =8 ®
Hamess
Test intention
Input Variables Output Variables Oracle Predicate
Variable Wapping Controlled Variable | wapping | controlled | {speed = 0]
pilotpos - Integer | NONE speed: Integer |NONE | [m] |
pilotspeed: Int... NONE
safeDistance ... PARANETER 2
vspeed :Integer |[PARAMETER v
lastpos - Integer [PARAMETER v
wname - Sting _|PARAMETER 7]
mid_cut
Jariabl senvice Si

assign Setter

Assign to Result : Integer

==]%

Select the abstract variable to assign to Result: Integer

compute Speed Outputs Parameters ( Result : Integer )

| Resuit:Integer

All Required Services

speed : Integer

unassigned

‘ pilotpos : Integer

‘ pilotspeed : Integer

wnassianed |

Constrution State

Oracles: [0.0 %]
mid_cut: [68.0 %]

Test Perimeter

mid_cut: SimpleVehiclelcomputeSpeed)
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Implantation Construction du harnais

CostTest - satisfaction des besoins - requis 1

| £ Test Hamess Creating Process

|= | B8] R

Hamess

TestIntention

Input Variables Output Variables Oracle Predicate

Variable Mapping Controlied variable | Mapping | Controlled | [speed=0]
speed: Integer |STATEVAR |

pilotpos - Integer [NONE d
pilotspeed: Int.._ [NONE

safeDistance - . PARANE
vspeed - Infeger |PARANE
Iastpos - Integer |PARANE
vname: Sting_|PARANE

|3 3|
NEEEI

mid_cut
Variable assignment for service SimpleVehicle
Component State
Variable State

Service Modifier

assign Setter

peed tSpeed : Int

2! ST i assign provided service ==

All Provided Services r B

computespeed Inputs Parameters E [ anverpos -

[ safeDistance | sateistance: nteger integertlock Integertlocks7

compute Speed Outputs Parameters ( Result : Integer ) =

[ speed | Resut: nteger

All Required Senvices

‘ unassigned | pilotpos : Integer ‘ unassigned ‘
unassigned | pilotspeed : Integer unassigned |

Constrution State. Test Perimeter

Oracles: [100.0 %] mid_cut : SimpleVehicle[computeSpeed)
mid_cut [66.0 %] —
a2 - -
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Implantation Construction du harnais

CostTest - identification intention et requis 1

£ Test Harness Creating Process

Harness

Test Intention
Oracle Predicate

Input Variables Output Variables
Variable Mapping Controlled Variable | Mapping | Controlled | [speed =]

pilotpos - Integer [NONE =] speed - Integer |STATEVAR | |

pilotspeed : Int... NONE =]
feDistan PARAMETER v

vspeed: Integer |PARAMETER v

Iastpos : Integer [PARAMETER ]

vname :Sting |PARANETER vl

mi integerMock67

Variable assignment for service IntegerMock
Component State

===

Select the abstract variable to assign to value : Integer
Al Provided Services pilotpos : Integer |v‘

value Parameters .

unassigned Result : Integer

= -
unassign Assign to value ; Integer

All Required Services

Constrution State Test Perimeter

Oracles: [100.0 %] mid_cut: SimpleVehiclelcomputeSpeed]
mid_cut [83.0 %]
Integeriock67: [0.0 %] 1| |
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CostTest - identification intention et requis 2

| Test Harmess Creating Process S = |

Harness
TestIntention

Input Variables Output Variables Oracle Predicate
Variable WMapping Controlled Variable |  Mapping | Controlled | [speed=0]

Dilotpos : Intsger |PARAMETER o Spesd.integer |STATEVAR | |

pilotspeed: Int.. |PARAMETER v

safeDistancs :... PARAMETER v

vspesd :Integer |PARAMETER v

Tasipos - Integer |PARAMETER v

vname  String _|PARAMETER v

mi

ut | IntegerMock67 | Integerbockbs
Variable assignment for service Integeriock
Component State

pilotspeed value : Integer
Al Provided Services
value Parameters
unassigned Result : Integer
All Required Services
Constrution State: Test Perimeter
Oracles: [100.0 %] mid_cut: SimpleVehicle[computeSpeed]

mid_cut [100.0 %]
Integerhlocks7: [100.0 %]
IntegerMock68: [100.0 %] 3 |

= L] overaNE e s
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Implantation Construction du harnais

CostTest - contexte du harnais établi

(2] Test Hamess Creating Process . 0

Oracle Predicate

[speed=0]

Harness
Test Intention
Input Variables Output Variables
Variable Mapping Controlled Variable Mapping |
pilotpos - Integer |PARAMETER v speed Integer |STATEVAR |
pilotspeed: Int.. [PARAMETER
Distan: ARAMETER /
vSpeed - Integer [PARAMETER
fastpos -Integer PARAMETER
wname -Sting_ PARANETER

mid_cut | IntegerMocks7 | Integerhock68

Variable assignment for service SimpleVehicle
Component State
Variable State Service Modifier

iname] puname : String
currentPos : Integer

vspeed currentSpeed :Integer

assign Setter

Al Provided Services
computeSpeed Inputs Parameters

safeDistance safeDistance : Integer

computeSpeed Outputs Parameters (Result: Integer )

speed Resuit: Integer

Al Required Services
unassigned pilotpos :Integer

unassigned pilotspeed : Integer

Integerflock.IntegerMock67
Integerhock.Integerhock6s

Constrution State
|| Oractes: 1000 %]
mid_cut: [100.0 %]
Integerklock7: [100.0 %]
Integertlocke: [100.0 %]

Test Perimeter

mid_cut : SimpleVenicle[computeSpeed]
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Implantation Génération du harnais

CostTest - Génération du harnais

] Test Harmess Creating Process

= T

Oracle Predicate

[speed=0]

Harmess |

Select Target test Ars

Check concrete Mappings A1 Output Variables

Generateand Launch TH  AILS Gontrolled Variable Mapping_ |
Generate V) speed:integer [STATEVAR |
aquit

Vspeed integer [PARAMETER
lastpos - Integer |PARAMETER
wname -Sting_|PARAMETER

mid_cut | IntegerMocks7 | Integerhock68

Variable assignment for service SimpleVehicle
Component State

Variable State Service Modifier

puname : String

currentPos : Integer

vspeed

currentSpeed :Integer

assign Setter

Al Provided Services
computeSpeed Inputs Parameters

safeDistance safeDistance : Integer

computeSpeed Outputs Parameters (Result: Integer )

speed Resuit: Integer

Al Required Services

unassigned pilotpos :Integer

unassigned pilotspeed : Integer

Integerflock.IntegerMock67
IntegerMock.IntegerMock6s

Constrution State
||| oractes: [100.0 %]
mid_cut: [100.0 %]
Integerklock7: [100.0 %]
Integertlocke: [100.0 %]

Test Perimeter

mid_cut : SimpleVenicle[computeSpeed]
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Implantation Génération du harnais

CostTest - Génération du harnais

Finished —

@ Generarion successfully finished.

File C and it ase StudyCostoTs i T ITH_PlatoonTs kep

= ) ——

Finished —

@ Generarion successfully finished.

File generated: C. and i ase StudyCostoT Te \TESTER_PlatoonTestintention.kep

mutation possible

lins@ .M
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CostTest - Application de test

3 Java - CaseStudyCostoTest/kmelia/autonomousSimplePlatoon/PlatoonTestintention/ TH_PlatoonTestintention kep - Ecipse SDK T = ol 1 ]
le Edt Novigate Search Project Run Component Edractor Window Help
I-R@S| @-$-0-Q- R iB-Free-a- 5 (@)
KmiZjave Kmi2lotex KmZMECH Mutants sysout mokeAGraph Kmi2E Generote THOId GenerateTH Generate THM2AIma Launch TH. MutationTH
i2 Package Explorer 3 BE|e > -0 kp [Ka Kot THE & = O (@ Taskint 2 =g
4 (& CaseStudyCostoTest - [FEST_APPLICATION TH PlacoonTestIntencion | o-1@%l +
4@ s Ml #costo nc for PlatonTestIntentio m
+ 8 myib Fnd Q| b Al b Acivate
[5) PlatoonlibMapjava INTERPACE % Uncategorized
[3) PlstoonTestisMapjava USES (DEFAULT, PLATONLIS, PLATOONTESTLIE}
‘=4 JRE System Library [J21255-1.6] 'VARIABLES
| e e vapesa : Tnsegess
> & costokmizjavajor pilotspeed
" & jdom-205er pilotpos : Integ:
safebistance : Integer;
4 & kmelie e
I 4 & autonomousSimplePlatoon meever: L
4 (> PLATOONUB
Knl constants.kic © Connect Mylyn 2
Kat functions.kif ‘Connect to your task and ALM tools
| PLATOONLIB javamapping
Kol Outine 52 e-=0
4 G PlatoonTestintention An outine is ot available.
PR
8 data ressml
X datasxm
TH PlatoonTestintentioninfo 4
[ THE
G PLATOONUB #
& PLATOONTESTL Assembly
Kol IntegerMockkcp Components
Knl SimpleVehiclekcp ’;‘::;::z Wz’f‘leve"“le'
i Kel TESTER PlatoonTestinention kep e
_ (Ko T PlatoonTestimensioncp, L tester : TESTER PlatoonTestiIntention:
4 (5 PLATOONTESTUB Contrguation i
Kot functions. K B - . .
| PLATOONTESTLB javamapping d E
& tests [2. Problems | @ Javadoc (€ Declartion | 5 Progress 2
Kot IntegerMockkep
Ko Plotsansysemics No operations to display atthis time.
Ket PltoonTestintention kep
Kei SimpleDrver kcp
Kes SimpleVehicle kep
s@ib
collections-generic-4 0Liar ~
< v
° Witable Insert 1:1

[TNe
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Implantation Génération du code

CostTest - Génération du code et lien aux données

w52 =10 Q-%-0-Q- HE- B0 - QR AR SRA ]
KmiZjava Kmidlatex KmiZMEC4 Mutants sysout makeAGraph Kmi2B GenerateTHOIA GenerateTH Generate TH M2Alma
[ Package Explorer 5 B&|e 7 = 0|k ke Kal ke Kl TH_PlatoonTestlr kep i1 =0
& CaseStudyCostoTest - [FEST_APPLICATION TH PlatoonTestIntention -
@ sic Costo generated test environement for FlatoonTestIntention
& kel PlatoonTestintention. TH
& mylb INTERFACE
= JRE System Library [avaSE-1 6] USES {DEFAULT, PLATOONLIS, PLATCONTESTLIE}
= Referenced Libraries O vARIABLES
& conokmiziavear vepeed : Integer:
& jom-2055ar pilocspeed : Integer;
& kenelia pilotpos : Integer;
safeDistance : Intsger:
& autonomousSimplePlatoon it
& PLATOONLE lastpos @ Integer; =
fn constants e speed : Integer;
Kni functionskif
2 PLATOONUB javamapping INTTIALTZATION
Kl types kit vspeedisgetData ("vspesd”, "Integer");
(> PlatoonTestintention 23 PRE.CONFIGURATION ]
= data 4
4] data_resxml =d
- 31 [2] vata e aveacy exist o you want touse this one fo testprocess 2
|5} TH_PlatoonTestintention.info 14
(= PLATOONLIB - coug
(= PLATOONTESTLIE
Kni TntegerMock.kep Assembly
Kl SimpleVehiclekcp ‘:"“““’:“‘“‘: . Simpievenieies
Kl TESTER PlatoonTestintention kcp ;:\:g;:n‘l;ck:’? :Eli;‘;;:{mk:
Ko TH.PlatoonTestitention.kep IntegerMocks® : IntegerMocks
& PLATOONTESTLIS - tester : TESTER PlatoonTestIncention;
Ko functions kif contigmeation T
5] PLATOONTESTLE javemapping B - . =)
2 tests. : .
Kot IntegerMock kep & Problems (@ Javadoc [[&) Declaration| =g Progress X
Kol PlatoonSystemkcp
¥ PlatoonT etintention.kcp No operations to display at this time.
Kot SimpleDriverkep
Kol SimpleVehicle kep
& lib
4] collections-generic-4.01 jar
2] costokmiZjova jar -
BN m v
g Writable Insert 11 |
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Implantation Génération du code

CostTest - Génération du code et lien aux données (console)

S T oo
]
TR (= = iRk
“
fos + * specds * + currentipecd) —>inievE

22 apeed: " + currentSpeed)-->initv &
505+ spesd: * + curzencspess)——>initve |

c13. savamapping

= Savanapping

linzz
15/03/12 44 /52
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CostTest - code genere

3 Java - CaseStudyCostoTest/src/kelia/autor

SimpleVehicle_speed java
SimpleVehicle_speedLTSjava
Simpleehiclejava No operations to display at this time.
“TESTER PlatoonTestintention_computeSpeedjava
‘TESTER_PlatoonTestintentiontestcasel j

TESTER PlatoonTestintention_testcasel LTS java

‘TESTER PlatoonTestntentionjava

TH PlatoonTestintentionjave

[2 Problems | @ Javadoc (& Declaration | Progress 33

EEEEEEISIEIE

Witable Smarthnset | 1:1

I File Edit Source Refactor Navigate Search Project Run ComponentExtractor Window Help
=hd @R - $-0-A- ¥G- @S- G PHAeED L x -
2 Package Explorer 53 5 % | o ¥ = O [J] LauncherTH PlatoonTestintentionjava &1
4 & CaseStudyCostoTest S| Package tme1 THELs
4 (@ sic
- kmeli X s ®import java.util.Iterator;[]
> (3] APPLICATION TH PlatoonTestntentionjava
[3) IntegerMock_conf java public class LauncherTH_PlatoonTestIntention{
[5) IntegerMockconfLTS java static Document docs
> [ IntegerMock valuejava statie Element ra
B IntegMecmloet e static SAXBuilder sxbs
. B ek static ListcElemenc> tcases:
> |[4) LauncherTH_PlatoonTestintention java static Sering datarilefach = " end
| (D MutatonTH PatoonTesintenionjva public LauncnesTa PlstoonTestincention() (
i > (1) PLATOONLIjava -
I 1) PLATOONTESTLIE java s
I 3) RunningModejava
I > [ SimpleVehicle_applySpeed;ava ©  public static ListcElement> initLauncher()( L
! 3) SimpleVehicle ﬂpplyipkdUSJﬂvn try ¢
i 3) SimpleVehicle_computeSpeedja sxb = new SAXBuilder():
» ) Smpleeice.computeSpesdL TS0
[3) SimpleVehicle_confjava
» [3) SimpleVehicle_confLTS java
> [3) SimpleVehicle_giveSafeDistance java L ) caten xumxcepmm D)
[5) SimpleVehicle_giveSafeDistanceL TS java 2] Auto-generated
> [3) SimpleVehicle_goalreached.java -printStackTrace () ;
> [3) SimpleVehicle goalreachedLTSjava (| } catch (IOExcepeion e) {
(3 Simplevehicle_isgoalreached java e genezated
> [3) SimpleVehicle_pictposjava &-princStackizace();
1) SimpleVehicle_pictspeed;ava ! tan essess
3) SimpleVehicle_posjava s ’
> (B SimpleVekicle poslTjava S public static void main(String () args){
5) SimpleVehicle_runjava List<Element> list = LauncherTH PlatconTestIntention.init
3) SimpleVehicle_unLTS java IceratorcElement> 1 = list.iterator():
> [ SimpleVehicle_safeDistance ava « i 3

=]
Taskist 51

AR

=0
eld~

Find Q] b Al b Activate.

G Uncategorized

® Connect Mylyn

b

Connect to your task and ALM tools.

utline £
sERW

=0
o % ¥

@ kmelia.autonomousSimplePlatoor

‘= import declarations.

[N laun(hevTH PlatoonTestintentior|

§ doc :Document
5 mtine cemet
€ stb: SAXBuilder
45 teases: ListeEle

a5 dataFilePath: Str

ng

©© LauncherTH_PlatoonTestinte

¢ initlauncher)
& main(String[])

Element
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CostTest - exécution du test

2 v - CaseStudyCosoTestsc/mel

Search  Project Rum

Fle Edt Source Refactor Navigste Component tractor Window Help
|6 W~ $-0-Q- H#G- @B F- R TH e 5 @)
& Package Explorer 5| = D) |9 LouncherTH PlstoorTestintentionjave 52 = O Tasklist 2 =0
I = S;;S(mdy(u;mﬁs\ ZE package - @l wxela"
PPLICATI enTestitanton;ava 5 Uncategorzed
peblic class LaunchesTd PlatocnTescintensien(
tic Docune:
static Element racin
) IntegerMock valuel T~ statte SGuider sxb;
B Iteaetrockm New Bifs Lirctiomas P
(0 LouncherTH Platoon gy = | i 1/Pecaneats aad Sertings/en
[ MutatonTH Patcon =
. en i s biic LauschesTd PlacconTestInsention
> [) PLATOONUBjava Cretl ot H
Il [3) PLATOONTESTLIB jay Open Type Hierarchy L
(1) Runningbodejavs | Showln Al W > ® Connect Mylyn
) SmpeVehick_aprlys i static LisccElements inicLauncher Connectto your task and ALM took.
B smo i e pric static Lissaes Launchez () {
I > ey € o =
o) Copy Qualfied Name. x5 = new SRBwi1der() s S Outine £
\ > @ Paste. sV doc = sxb.build(dataFilePath); vERE e T
I D s Delete Delete rreine = docgetRosmiment (0! & kmelisautonomousSimplePltoot
m e.getChildren ("testcase”) ; import declarations
> B Remove from Cortest CubeAltsShiteDown | 3 cateh wwnzxcevmn © ¢ @, LauncherTH PlatoonTestintentior
> B Buiapath 5 <
D Smpevendegoske o st .
[ Simplevehice_gosird
[3) simplevehicle_isgoal( L= i
11 SrmpleVebicl pitol . 10
(1) SimpleVehicle posjal < B#Ot- i =
> SimpleVehicle_posLT| References * plic static void main(String (] args){ © ¢ main(String[]) : void
D SmpleVeice unin b pions s [ it renens 110t = Laumcnerts FrascontesInsencion, init
D) SimpleVehicle runL T} Iterator<Element> 1 = 1ist.iterator():
) SmpeVehic sl Refresh B o g i 8
I b ) SmpleVenicle spesd]  pi o e = < =
" B Sempieveicespend i g [ savadc B, Decaraion % rogress % 8
) SmpiVehicejove | Run s » [0 Lo hppication At )
(1) TESTER PltoonTesth  pubug as ‘
0 TESTER PlotconTest| (0 Fun Coniguration.
» (1) TESTER PlatoonTesth S
» [3) TESTER PlatoonTestl| Volidate
> ) TH PltoonTestinten)  Apply Checstyefes
Team »
Eamelih [PlatoonTestintention java - CaseStudyCostoTest/src.
Reolace With _

linzs
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CostTest - exécution du test (lancement manuel)

2 Java - Ediipse - =8
Fle Edit Source Refactor Navigate Search Project Run Component Extractor Window Help
mid | Q- $-0-Q- HE-BC IR AT - w5 [{ma)
[# Package Explorer &3 2 5| & ¥ 7 5 [Kn TH_PlatoonTestintentionkep 52 = OB TaskList 3 =08
4 B kmelia.autonomousSimplePlatoon.Platoo ~ Costo generated test environement for Platao: - It AINGIE
> ) APPLICATION_TH_PlatoonTestlntenti
> [ IntegerMock_confjava INTERFACE Find Q| » A > Activate.
- 11} IntegerMock.confLTS java USES (DEFAULT, PLATOONLIB, PLATOONTESTLIS} &5 Uncategorized
» 1] IntegerMock value java © VARIABLES
» 1] IntegerMock valuel TS java lastpos @ Integer;
> ) IntegerMackjava ymeme : String
> ) LauncherTH_PlatoonTestintention jav, "’EE;“ I““gei' L
| 1] MutationTH_PlatoonTestintention jav, ;il;iz:;“ i“:;:zfl'
- 3 puTooN B~ L T 5
- jova speed : Integes; Connectto your task and ALM tools.
» I3 RunningMode java
> 1) SimpleVehicle applySpeed.java INITTALTZATTON B2 Outline 32 # =0
> [J) SimpleVehicle_applySpeedLTS java lastposi=getData("lastpos”, An outline is not available.
» ] SimpleVehicle_computeSpeedjava vname:=getData ("vname", "String"):
» 3] SimpleVehicle_computeSpeedLTS jove yspeedi=getData ("vspeed”, "Integer™;
» {3 SimpleVehicle_confjava safeDistance:=getData("safeDistance”, "Inte(
» ) SimpleVehicle_confLTS java Dpilotspesd:=gecData ("pilotspesd,
» 1] SimpleVehicle_giveSafeDistancejava pilotpos:=getData("pilotpos”, "
» 1] SimpleVehicle_giveSafeDistancel TS ja
> ) SimpleVehicle goalreachedjava © COMPOSITION
» [3) SimpleVehicle_goalreachedLTS,java #
> [3) SimpleVehicle_isgoalreached java Assembly
» 1] SimpleVehicle pilotposjava Components -
» 1] SimpleVehicle_pilotspeed java < i B
> ) SimpleVehicle_pos, =
5 Slx;‘:/:h::‘:’;zz?;aw [21 Problems | @ Javadoc [& Declaration | Console &3 & Progress E
» 1) SmpleVehicle_runjava e e e e e
> [J) SimpleVehicle_runLTS java | Ge & C ~0O-~
» 3] SimpleVehicle_safeDistancejava Vehicle vehiculelS gets pilotspesdl2s a
> 4] SimpleVehicle speedjava >>TEST<< TESTER PlatoonTestIntention::testcasel verdict is false
> ] SimpleVehicle_speedLTS java a3
» ] SimpleVehicle,ava i .
- RN [ :
o° 2 PlatoonTestintentionT...TH, c -
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CostTest - exécution du test

Implantation Execution

console

2 o clpse
_—
|[[Fe Gt Navigste Search Broject Bun Componentbtactor WindowHelp
- B W P-0-Q- WO SS S T erD- & @)
2. Problems | @ Javadoc [ Declaration ) Console £, % Progress
MutationTH_F 2015 21:00:16) “
B [uuzanc Launcher A ]
mutantoiz:
1 is imivislised st cursencpos: 27 spesd: 121 .
[Venicie venscuter scares L
:Speed called with safeDistance o =
vehaculet has lastpos: 27 m vepesa: 121
Venicle vehiculel gets pilocpo: i
enicie veniouler oev prievepecdiso
S>TESTcc TESTER_PletoonTestintention: itestcasel verdict is false Gl
venscutes 1o snivialisea av curzentpos: 5 speed: 130
venscie venscutes scarcs
computespesd called with safeDistance: 7
Venicle venicule2 nas lastpes: 5 and vapeed: 130
Venicle veniculez gets pilotpas7e
venicle veniculez gets pilotspesdlso
S>TEST<< TESTER PlasoonTestintention: icestcasel verdict is false
venscules s snitislised at curzencpos: 0 speed: 120
venicle venscules scarcs
eSpesa called with safeDistancs
Venicle venicules has lastpos: 0 and vepeed: 120
Venicle venicules gets pilotpos7s
Venicle venicules gets pilotspesaiso
S>TEST<c TESTER PlasoonTestintention: isestcasel verdict is false
venicules 19 initialised at currencpos: 30 spesd: O
Venicie vehicules scare
o
5>TESTcc TESTER_PlatoonTestintention: itestcasel verdict i3 false
venicules 1o anicialised at curzentpos: & spesa: 100
[venicie venscutes scarcs
computespesd called with safeDistance: 69
vehicie vehicules has 1astpos: ¢ and vapesd: 100
Venicle venscules gets pilotposs
Venicols venicuies geve piletepesdizs
SSTESTCC TESTER Plaeoniestintentions scestasel verdict is faies
venscues 1a snivialisea st curzentpos: 0 speed: S
venscie venscules starcs
carled mer
Venicle vehicules nas lastpos: 0 and vepeed: S
Venicle venicules gets pilotpas?
enscic venicues gess puiccspesaizs ]
Dhi v
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Implantation Execution

CostTest - résultat du test

File £dit Souce Navigste Search Prcject Run ComponentBdractor Window _Help

Q@ "$-0-Q- HEG- S~ @

(2 Package Explorer 7 B G| @ ° = O)[Ka THPlatoonTetintentionkp _ [ZiEalmmie = 0§l Taskist 52
"’(i;eStudyMcdzwﬂi " Jrm version=v1.07 encoding=ruTE-g F-I@%lvIxBla "~
ness nbTestCasemnést>
Fnd Q] b Al b Actuste

B e stonomousSimpletoon Pstoont)
& myib
20 R System Library 21356161
=i Referenced Librares
& kmelis
& Skt
& PLATOONLI
= Dlatw»Ve;\lmgnnan
dts

& Uncategorized

¥ data_resaml
¥ dataseml o
£ T sontestinentoninio
B <
= Riicmen <t
(& PLATOONTESTUS <pilotpos>78</pilotpos> @ Connect Mylyn 2

Kot Integerhock icp Connect to yourtask and ALM tools
Kot SimpleVehiclecp.
Kot TESTER
i TH_PlatoonTestintenton.kcp.
& PLATOONTESTUB
tests
Dauhldnmgewn:k kep
<

5 Outine 55 #B8°°0
225mi
8] testHamess nbTestCaze=dS

mzmSy e
onTestintertionkcp
S\kaDnv(r kep
SimpleVehiciekep

TEETEEO

e

5 tenst-seqences ot
B tesdst

11 COSTO_JAVA_FRAMEWORK

>10¢/0xec

5 COSTOLIB_PLUGIN_TESTOATA s sowee

1 COSTOUE PLUGIN. Ut
I KML_mono_SPEC test [ Problems [ @ Javadoc [[&) Declaration B3 Console 52 . 5 Progress| & % #B-r3-=0
&
soulel is initialised ac curzencre
Venscle vensculel starts
compucespesd called vich safedistance: 72
cle veniculel nss lastpos: 27 and vepeed: 121 <
« vl ,
o Wiitable Smattinsett | 1:1
1
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Bilan et perspectives

0 Bilan et perspectives
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CostTest - Historique

@ V1 (GA) : fonctions d’assistance, début construction, APl de base

@ V2 (M1/Alma) : construction, exécution, documentation wiki
@ http://www.lina.sciences.univ-nantes.fr/aelos/wiki/doku.php/costo:
test:userguide:costotestuginstall
@ http://www.lina.sciences.univ-nantes.fr/aelos/wiki/doku.php/costo:
test:results:start

@ V3 (M2/AIma) : intégration poursuivie, documentation web
o .
forges : CIE, Lina

5
ins@ W
Pascal ANDRE, Jean-Marie Mottu (AELOS / LINA) CostoTest 2014 15/03/12 51/52


http://www.lina.univ-nantes.fr
http://www.cnrs.fr
http://www.univ-nantes.fr
http://www.lina.sciences.univ-nantes.fr/aelos/wiki/doku.php/costo:test:userguide:costotestuginstall
http://www.lina.sciences.univ-nantes.fr/aelos/wiki/doku.php/costo:test:userguide:costotestuginstall
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Bilan et perspectives Travaux en cours / perspectives

CostTest - En cours
@ Maintenance des plugins COSTO
o Builder
o Interface
o Refactoring
@ |Intégration des plugins CostoTest
o Installer
@ Console améliorée
o Gestion des données de test
© Expérimentations
@ comparaison xUnit (Alma ?)
o études de cas
@ Documentation wiki
o site Web, wiki
o Forges
@ Evolutions CostoTest

e Mutation
o Gestion de bancs de test

e Méthodologie | 1
g INap ...
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