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This document describes a configuration of the FXU Runtime Library and a process of creating and
execution of UML sematic mutants using the FXU framework.



A TABLE OF CONFIGURATION PARAMETERS OF THE
FXU RUNTIME LIBRARY

This section presents a FXU runtime configuration parameters table.

A description of an
interface to

Implementing class

A description of an implementation and its constructor

No | Interface name communicate wnh an i parameters

object implementing

1 IAfterEvent A UML time event. AfterEvent A basic implementation of the UML time event.

AfterEventSingle The controller handles all time events in a UML state

An after event -

ThreadController using one thread.

2 IAfterEvent controller. The ) AfterEventMultip - : -

Controller controller handles time The controller handles time events in a UML state using a
. leThreadsControl )
events in a UML state. Ter separated thread for each time event.
An af_ter event ) StaticAfterEvent The suppller provides t_|me_ e_vt_ent_s be_ised on a time event
IAfterEvent supplier. The supplier Supplier set, that is created durring initialization of the state
3 Supplier provides time events machine.
for a particular UML DynamicAfterEven The supplier provides time events based on transitions
state. tSupplier outgoing the state dynamically durring executioin.

4 ICallEvent A UML call event. CallEvent A basic implementation of the UML call event.

iChangeEven AUML change event. | ChangeEvent A basic implementation of the UML change event.

6 IChoice A UML choice Choice A basic implementation of the UML choice pseudostate.

pseudostate.

LogicalClock A implementation of a MARTE logical clock.

A implementation of a MARTE chronometric clock.
A MARTE profile . Parameters:

! IClock clock. P ihronometmcuoc unit - astring of characters, that defined a unit for
procesing in the clock. Correct values: mi1lisecond,
second, minute, hour, day, week.

8 ICompletion | AUML completion CompletionEvent A basic implementation of the UML completion event.

Event event.
A functionality of
logging trace info of It log trace info of state machines execution. Parameters:
IDebugiirite state machines isDebug — a parameter that indicates whether the
9 . execution. Must be DebugWriter logging is enabled.
defined one (unnamed debugLogFileFullPath —a parameter that defines
registry element) full path of the file with logs.
for all machines.
10 IDeepHistor A UML deep history DeepHistory A basic implementation of the UML deep history
v pseudostate. pseudostate.
An implementation that performs a default entry to the

ExitRegionIfNoIn initial pseudostate in a region, if only one initial

itialPseudostate preudostate exists in the region. Otherwise, the region is
considered as completed already after entry.

An implementation that performs a default entry to the
A functinality of RequiredExactlyO initial pseudostate in a region, if only one initial
choosing the first neInitialPseudos preudostate exists in the region. Otherwise, the state
IDefaultEnt . . o . . L
vertex in a region to tate machine is considered ill-formed and the execution is
11 ryRule :
enter after the region stopped.
was entered. An implementation that performs a default entry to the
initial pseudostate in a region, if only one initial

UseMostAppropria preudostate exists in the region. Otherwise, it performs an

teState entry to the state in the region such that it is not a target of
any transition. If such state doesn’t exist, the region is
considered as completed already after entry.

12 TEntryPoint A UML entry point EntryPoint A basic implementation of the UML entry point

pseudostate. pseudostate.
Genrates an event in a pool of every state machine.
Parameters:

EventBroadcaster stateMachineFilter - areference to an object that
An event broadcaster implements a functinality of selecting state machines, to
IEventBroad | to provide event which a particular event is sent.
13 caster communication for Generates an event in a pool of state machines given in

UML state machines. parameter. Parameters:

EventMulticaster stateMachineFilter - areference to an object that
implements a functinality of selecting state machines, to
which a particular event is sent.

IEventPool An event pool fo_r EventOueue A FIEO implementation of the event pool for UML state

14 UML state machine. machine.




An implementation of the event pool that supports custom
priorities for different event types. Parameters:
callEventPriority —a parameter that indicates

PriorityEventQue priority for events of call type,
ue changeEventPriority — of change type,
signalPriority — of signal type,
afterEventPriority — of time type,
completionEventPriority — of completion type.
. An implementation of the execution scheduler that
ParallelExecutio - . X
' nScheduler perform the execution in orthogonal regions in separated
An execution .NET framework threads.
. scheduler. The An implementation of the execution scheduler that
IExecutionsS . - . .
15 cheduler execution schedl_JIer_ CustomPriorities perform the execution in orthogqngl regions |n_separated
performs execution in . .NET framework threads, but this implementation takes
. ExecutionSchedul . - . s
a UML state machine. or into account prioriorites set for regions. The execution in
regions, the entry to regions and the exit form regions are
performed according these priorities.
16 TExitPoint A UML exit point ExitPoint A basic implementation of the UML exit point
pseudostate. pseudostate
17 IFinalState A UML final state. FinalState A basic implementation of the UML fork pseudostate.
18 IFork A UML fork Fork A basic implementation of the UML fork pseudostate.
pseudostate.
19 Iinitialbse AUML initial InitialPseudosta A basic implementation of the UML initial pseudostate.
udostate pseudostate. te
20 I In?ernalTr A UM.L internal InternalTransiti A basic implementation of the UML internal transition.
ansition transition. on
21 IJoin A UML join Join A basic implementation of the UML join pseudostate.
pseudostate.
A UML exit point
29 IJoinLikeEx pseudostate that JoinLikeExitPoin A basic implementation of the UML exit point
itPoint behaves like a join t pseudostate that behaves like a join pseudostate.
pseudostate.
23 IJunction 'g‘s ;Il:jﬂol;tjatig.ctlon Junction A basic implementation of the UML junction pseudostate.
A UML exit point
o4 IJunctionLi pseudostate that JunctionLikeExit A basic implementation of the UML exit point
keExitPoint behaves like a junction | Point pseudostate that behaves like a junction pseudostate.
pseudostate.
g5 | TbocalTrans | AUML local LocalTransition A basic implementation of the UML local transition
ition transition.
. An implementation of the UML region. Execution in the
Region . L
region has default priority.
An implementation of the UML region, that allow to
define execution of action priorities. Parameters:
defaultEntryRule —a reference to an object that
implements a functinality of choosing the first vertex in a
26 IRegion A UML region. region to enter after the region was entered.
Region entryPriority —a parameter that defines the priority
of entry to the region.
executionPriority —a parameter that defines the
priority of execution in the region.
exitPriority —a parameter that defines the priority
of exiting from the region.
27 IShallowHis AUML shallow ShallowHistory A basic implementation of the UML shallow history
tory history pseudostate. pseudostate.
28 iSlgnalEven A UML signal event. SignalEvent A basic implementation of the UML signal event.
29 IState A UML state. State A basic implementation of the UML state.
A basic implementation of the UML state machine.
Parameters:
eventsPool —a reference to an object that implements
an event pool.
afterEventsController —a reference to an object
that implements an after event controller, which handles
StateMachine time events in the state machine.
afterEventsSupplier —a reference to an object
IStateMachi . that implements an after event supplier, which provides
30 ne A UML state machine. time ev%nts for a the state machin?a‘.) P
executionScheduler — a reference to an object that
implements an execution scheduler, which performs
execution in the state machine.
A MARTE profile implementation of the state machine.
TimedProcessings Parameters:
. duration — a parameter that defines a value of duration
tateMachine

for the state machine.
c1lk —a reference to an object that implements an clock




for the state machine.

evStart — a reference to the start event for the state
machine.

evFinished — a reference to the finished event for the
state machine

eventsPool —a reference to an object that implements
an event pool.

afterEventsController —a reference to an object
that implements an after event controller, which handles
time events in the state machine.
afterEventsSupplier —a reference to an object
that implements an after event supplier, which provides
time events for a the state machine.
executionScheduler —a reference to an object that
implements an execution scheduler, which performs
execution in the state machine.

generateStartEv —a boolean value that indicates
does the state machine generate an event on it is started.
generateFinishEv —a boolean value that indicates
does the state machine generate an event on it is finished.
runOnStartEv —a boolean value that indicates does
the state machine execute its internal action when a
particular event occurs.

exitOnFinishEv —aboolean value that indicates does
the state machine stop the execution of its internal action
when a particular event occurs.

An implementation, that does not filter state machines

Q;éﬁ?;::lfgtvsvﬁtiiﬁa Z;ﬂigiteMaChmes durring an event dispatching. It always provide a set of all
IStateMachi particular’event is sent state machines in an executed model.
31 | nesFilter The filter is used by an | FilteredStateMac An |mp_lement§t|on, that f_||ters state machines d_urrmg an
. . event dispatching. It provide a set of state machines such
event broadcaster. hinesFilter - h
that the event is subscribed by each one.
. A UML terminate . A basic implementation of the UML terminate

32 ITerminate Terminate

pseudostate. pseudostate.
33 ITransition A UML transition. Transition A basic implementation of the UML transition.




INSTRUCTION TO FXU MUTATION TEST ADD-IN

This section describes how to install the FXU Mutation Test Add-in into Visual Studio
2010 and how to use it.

OVERVIEW:
The FXU Mutation Test Add-in performs mutation testing inside Visual Studio 2010 IDE.

SYSTEM REQUIREMENTS:

Supported Operating Systems:
e Windows 7,

e Windows Server 2003 R2,

e Windows Server 2003 SP2,
e Windows Server 2008 R2,

e Windows Server 2008 SP2,
e Windows Vista with SP2,

e Windows XP with SP3.

Prerequisites:
e Visual Studio 2010 Premium or better (for information please check
http://www.microsoft.com/visualstudio/2010/sysreqs).

e Visual Studio 2010 SDK (for information please check
http://www.microsoft.com/download/en/details.aspx?id=2680).

INSTALATION INSTRUCTIONS:
1. Download the FXUTestToolsInstall.zip file from FXU website
(http://galera.ii.pw.edu.pl/~adr/FXU/download/FXUTestToolsInstall.zip).

Extract contents of the file to any location.
Make sure that Visual Studio 2010 is not running.

Run Visual Studio Command Prompt (2010) with administrator privileges.

o B~ D

In the command prompt change a current location to the location where you extracted
content of FXUTestToolsInstall.zip. Then change a current location, to the Deploy
folder.


http://www.microsoft.com/visualstudio/2010/sysreqs
http://www.microsoft.com/download/en/details.aspx?id=2680
http://galera.ii.pw.edu.pl/~adr/FXU/download/FXUTestToolsInstall.zip

6. To begin installation run script deploy.bat.

[ Administrator: Visual Studio Command Prompt (2010

G:\Usersslzaremha\Desktop \FiUTestToolsInstall>deploy.hat

Deploying Mutation Test TIP to US Directory

Liczba skopiowanych plikéuw:

Deploying Project Item Templates US Directory

c: \I.I-‘er"\lﬂaremha\ne‘-ktnp\FxUTe“tTnn1<‘In"tall\\l’rn‘]ectltem“\SlmpleNutatlnnTe"t.zlp
Liczba skopiowanych plikéu

c: \U«e.w\lwa;-enha\neektnp\qureecrnu1«1nrta11\\h~o;e:cIceme\slnplenutatmnh«:. ip
Liczba skopiowanych plikau

c: \|.|-‘e1"-\lwaremha\])e‘-ktnp\FxllTe“tTnn1<‘In"tall\\Pl~nJectItem“\SlmpleNutatlnnTe"t.zlp

1.
1.

i i Fackage Registration Greation Utilit
Copyright (c> 2818 Microsoft Corporation. A1l

v.
rights reserved.

: F¥U.TestTools 1.A.8.8

Registering
SoftuarezMicrosof t\Uisual§tudio

Registry Root
FRU.TestTools, Uersion=1.8.8.8, Culture=neutral, PublicKeyToken=nul|

RegisteriostAdapter: Hutation Test —> F&ll.TestTools.MutationTesting. FAUHutationHostAdapter,

MutationlestPackage. Uersion 1
MutationTestPackagye {593e49aB-aa?8-494e-h36. ic36cd9d56Bf >
Politechnika Warszawaska Wydzial Eleketroniki i Technik Informacyjnych FEU Test Tools

Installed Product:

[Edition Required: Professional
l‘|em Menus.ctmenu,
dous: FEU.TestTools.MutationTesting.MutationTestResultUievMindow. {dhed6486-3388-4ehd—ale6—93cBafh33e??)
Pl‘nuldeTulpSel‘ulce. ({3c@115c1-8d88—4ahe-9176-a8f59hf8488@> : FAU.TestTools.MutationTesting.SMutationTestService. FAU.TestTools, Uersion=1.8.8.8. Culture=neutrall

Service :

Regl..te)"[e..t'[ype-
Editor Factory
Editor Extension:
Too Ilindous

SUCCEEDED:

. PublicKeyToken=null

>

SMutationTestService

Registerfiosendaptert Hutation Test ——> PKU.TestTools.MutationTesting. FUNutationHiostidapter.

(MutationTest: (31;31151:1 BdBE 4abe-9176—aBf59hf8408@3 = .nutationtest>

HutationTestEditorFacto
-mutationtest.

(fﬂﬂ?iaSe—ade 4358-acfB-e6bh43eballb}

FiU.TestTools .MutationTesting.MutationTestResultViewControl, {cdbd367f-Of 7f-3eBc-hdBB-2e3172d595a92

FEU.TestTools

FiU.TestTools, Version=1.8.8.8. Culture=-neutral,.

PublicKeyToken=nul

Registering Hosting rules

Your Uisual Studio is now capable to open and execute MutationTest test tupe.

C:\Users\lzarembasDesktop\FEUTestToolsInstall>_

7. The installation may take about a few minutes. After all you see a picture as above.
It means that the FXU Mutation Test Add-in was installed successfully.

USAGE INSTRUCTION:
1. Open Visual Studio 2010.

2. Onthe Test menu, click New Test.... The Add New Test dialog box appears.
v v S

File Edit View Debug Team Data Tools Architecture
A N A TN R
PR % e [0 Wl | B 3 2 E

Test Analyze
b ) -

Window Help

Sl o G 59 50 Bl B -

I o x
Templates:
=] —=m o
o et
Basic Unit Test Coded Ul Test Description
Use a mutation test to exercice unit tests
quality.
=] =
=
Database Unit Test Generic Test E
: =
o A=
Load Tex
17 _ﬁ
H 9=t
Ordered Test Unit Test
Test Name: MutationTestl mutationtest
Add to Test Project:  Create a new Visual C# test project.. -
l ‘ Cancel

__g Solution Explarer eam Explorer




In the list of Templates, select Mutation Test.

In the Test Name box, type a name ended with the .mutationtest extension.

For Add to Test Project, select an existing test project or select Create a new Visual C#
test project... and then click OK.

If Create a new Visual C# test project...option was selected, the New Test Project
dialog box appears. In the Enter a name for your new project box, type a name of
the test project and then click Create. This creates a project, which is displayed in

Solution Explorer.

New Test Project - ’ Iﬁ

Enter a name for your new project:
TestProjectl

e ) [ concel ]

(&

A file named as given in the Test Name box, which contains the definition of your

mutation test, is added to the test project.
.Solution Explorer 1

3 Selution 'Presencefgent’ (2 projects)
» i Solution tems
3 ,E PresenceAgent
4 ?,’fl‘ PresenceAgent. Test
» [=d Properties
- |«3] References
» [ Test References
% App.config
] DispatcherTest.cs
| MutationTestl. mutationtest
|| MutationTest2 mutationtest
@] PA_ServerTest.cs
#] ReplyManagerTest.cs
] SubscriberTest.cs

I:__;J LR NSRS BE Class View [ Test View




8. The added mutation test is opened in Mutation Test Editor. There is a list of mutants to
run in the panel on the left side of the editor. It’s empty initially. On the right there is a list
containing all tests existing in the currently opened solution (building the solution is

required to see new tests in the list).

MutationTest3.muta...test [mutationtest] X
Select mutation operators Select tests

Name Should be killed  Is killed Is equivalent Test contextClassFullName Project contextClassFull.. 1D |~
[ respPublishErrTest PresenceAgent, Test PresenceAgent. Test ReplyManagerTest.respPublishEnTest
[[] ReplyManagerConstructorTest Presencefgent. Test PresenceAgent.Test.ReplyhanagerTest.ReplyManagerCo...
[7] getObservedObjectTest PresenceAgent. Test PresenceAgent. Test.SubscriberTest.getObservedObjectT...
[[] validateParametersTest PresenceAgent Test PresenceAgent.Test.SubscriberTest.validateParametersT...
[[] sendSubscribeOKTest PresenceAgent Test PresenceAgent.Test SubscriberTest sendSubscribeOKTest
[7] respPublishOkTest PresenceAgent. Test PresenceAgent. Test ReplyManagerTest.respPublishOkTest
[C] handleErrorTest PresenceAgent Test PresenceAgent.Test.SubscriberTest handleErrorTest
[[] DispatcherCenstructorTest PresenceAgent Test PresenceAgent. Test.DispatcherTest.DispatcherConstruct...
[ MutationTest3 PresenceAgent. Test di\frulsvnitrunkitestsolutions\presenceagent\srcisrc\pr...
7] MutationTestl PresenceAgent Test di\basvnitrunkitestsolutions\presenceagent\src\src\pr..
7] MutationTest2 PresenceAgent Test di\basvnitrunkitestsolutions\presenceagent\src\src\pr..
[7] stoplisteningTest PresenceAgent. Test PresenceAgent. Test.PA ServerTest.stoplisteningTest
[T getStatusObserverTest PresenceAgent, Test PresenceAgent. Test SubscriberTest getStatusObserverTest 3
[T getFinalStatusTest PresenceAgent, Test PresenceAgent. Test SubscriberTest. getFinalStatusTest
[7] mainLoopTest PresenceAgent. Test PresenceAgent. TestPA ServerTestmainLoopTest
[T getlnstanceTest PresenceAgent. Test PresenceAgent.Test.DispatcherTest.getlnstanceTest
[7] stopDispatcherTest PresenceAgent, Test PresenceAgent. Test DispatcherTest.stopDispatcherTest
[T] initializeFitterDocTest PresenceAgent. Test PresenceAgent.Test. SubscriberTest.initializeFilterDocTest
[ startDispatcherTest PresenceAgent. Test PresenceAgent.Test DispatcherTest.startDispatcherTest
[ startReplyManagerTest PresenceAgent, Test PresenceAgent. Test ReplyManagerTest.startReplyManag...
[7] handleRequestTest PresenceAgent. Test PresenceAgent. TestDispatcherTest.handleRequestTest
[ initializeTest PresenceAgent. Test PresenceAgent. Test SubscriberTest initializeTest
[[] SubscriberConstructorTest PresenceAgent Test PresenceAgent.Test.SubscriberTest. SubscriberCenstruct...
[[] PA_ServerConstructorTest PresenceAgent. Test PresenceAgent. Test.PA ServerTest.PA ServerConstructor...
[7] respSubscribeErrTest PresenceAgent. Test PresenceAgent. Test ReplyManagerTest.respSubscribeErr... L4
[[] communicateFoafServerTest PresenceAgent Test PresenceAgent.Test.SubscriberTest.communicateFoafSe...
[[] respSubscribeOkTest Presencefgent. Test PresenceAgent.Test.ReplyManagerTest.respSubscribeOk...
[7] onDestroyTest PresenceAgent. Test PresenceAgent. Test.PA ServerTest.onDestroyTest i
= ce s - o P o 2w e - s

9. The added mutation test is also visible in Test View. If the Test View is not already open,
on the Test menu, click Windows and then select Test View. Otherwise, refreshing the

view may be required to see the test.

Test View » 1 X
a5 = [ | Group By: |[N0ne] 'l | |[AII Columt '| |<T)rpe keywords 'l d

R Char\;\;—;?}ﬂmade to the tests, click Refresh to update; Item(s) selected: 1

Test e . Project D
=] communicateFoafServerTest PresenceAgent.Test PresenceAgent. Test.Subs
o_s‘] communicatebipServerTest Presencefigent.Test Presencefgent.Test, Subs|
gﬂ DispatcherConstructorTest Presencefigent.Test Presencefgent. Test.Dispi
gﬂ getFinalStatusTest Presencefigent.Test Presencefgent. Test.Subs
¢_§’| getlnstanceTest Presencefigent.Test Presencefgent. Test.Disps
=] getObservedObjectTest PresenceAgent.Test Presencefigent. Test.Subs
=] getStatusObserverTest PresenceAgent.Test Presencefgent. Test.Subs| =
=] handleErrarTest PresenceAgent.Test Presencefgent. Test.Subs
o_s‘] handleRequestTest Presencefigent.Test Presencefgent. Test.Dispi
gﬂ initializeFilterDocTest Presencefigent.Test Presencefgent. Test.Subs
¢_§’| initializeTest Presencefigent.Test Presencefgent. Test.Subs
=] mainLoopTest Presencefgent.Test Presencefigent. Test.PA_S
P ustonTesd —————prencehgentTet | b\ ket
A% MutationTest2 PresenceAgent.Test divBusvnitrunkitestsolu
A% MutationTest3 PresencefAgent.Test divfxutsvnitrunkitestsolu
A% MutationTestd PresencefAgent.Test divfxutsvnitrunkitestselu
gﬂ onDestroyTest Presencefigent.Test Presencefgent. Test.PA_S
¢_§’| PA_ServerConstructorTest Presencefigent.Test Presencefgent. Test.PA_S
=] ReplyManagerConstructarTest PresenceAgent.Test Presencefigent. Test.Reph
=] respPublishErrTest PresenceAgent.Test PresenceAgent.TestRepl _
:| E——— m B —— ) D

10. In Mutation Test Editor check tests, which will be executed for each mutant, and then
save your mutation test (Ctrl+S). Tests that are checked should be prepared in accordance

with the instruction how to define a unit test for a classes that use FXU.



11. To add mutants to the mutation test, you need to open the test in a XML editor. Open

Solution explorer, then right click the file containing the mutation test and select Open

with....

=
Solution Explorer * 0%

=Nl
3 Selution 'Presencefgent’ (2 projects)
» % Solution kems
> [ PresenceAgent
4 -fﬁ PresenceAgent.Test
> = Properties
3| References
[ Test References
Iil} App.config
#] DispatcherTest.cs
|| MutationTest1 F:ﬂllhfinnhd'
|| MutationTe: [] Open
|| MutationTe Open With...
|| MutationTe
#] PA_ServerTe
4] ReplyManag 4 Cut Ctrl+X

=
=

Exclude From Project

] SubscriberT: 53 Copy Crl+C
X Delete Del
Rename
Properties Alt+Enter

ﬂi Solution Explorer [l aFEATIEE - S o= RN

12. The Open with ... dialog box appears. Select Automatic Editor Selector (XML) and
click OK.

Cpen With - MutationTestLmutationtest - it

Cheoose the program you want to use te open this file:

Mutation Test Editor (Default) Add...
XML (Text) Editor »
XML (Text) Editor with Encoding femove
Source Code (Text) Editor
Source Code (Text) Editor With Encoding
HTML Editor

HTML Editor with Enceding
Binary Editor

Resource Editor

[ ok |[ canca |
ﬂ _

13. If the test was open in Mutation Test Editor, a warning dialog box appears. Click Yes.

Microsoft Visual Studio - -  — ——

I.-"'_"‘-. The document

L ___,-'I DAVFRUNsvnhvtrunk Test5eolutions\ PresenceAgent\srchsrch PresenceAgen
t.Test\MutationTestd mutationtest’ is already open. Do you want to
close it?

Yes | ’ No t




14. The mutation test is opened in Automatic Editor Selector (XML). Locate a Mutants
element in the test. All mutants should be entered as a sequence of child elements named
Mutant of the Mutants element. For each mutant, following attributes have to be
defined:

Attribute name Type Description

A name of the mutant. The name will be displayed in the

name xs:string test editor window and in the the test results window.
id tt:IDSimpleType | A GUID to identify mutants.

A value that indicates that the mutant should be killed.
shouldBeKilled | xs:boolean In future versions the value will be used to calculate

the mutation test score.

A value that indicates that the mutant is equivalent to
isEquivelent xs:boolean the original one. In future versions the value will be used
to calculate the mutation test score.

A value that indicates that the mutant was killed durring
isKilled xs:boolean the mutation test execution. In future versions the value
will be used to calculate the mutation test score.

A definiton of the class that implements a certain mutant

type xs:string type

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:tt="http://microsoft.com/schemas/VisualStudio/TeamTest/2010"

Other attributes are specific to a mutant type. At the moment, only one mutant type

(FXU Mutant) is supported (see instruction for creation and configuration of FXU

Mutant mutants).

(M MET Y P N N ET Sl MutationTest3.muta...test [mutationtest]

Sl<MutationTest name="MutationTest4" storage="d:\fxu\svn\trunk\testsolutions\presenceagent\src\src\presenceagent.test\mutationtestd.mutationtest” id="156d9b77-ded%
El <TestLinks wmlns="http://microsoft.com/schemas/VisualStudic/TeamTest/2618"> -
<Testlink id="18bd28a8-127c-a859-2d6b-503879447754" name="ReplyManagerConstructorTest” storage="d:\fxu\svn\trunk\testsolutions\presenceagent\src\src\presend |
«TestLink id="5c49eld3-8179-aflb-d746-a7a72b75a7a8" name="respPublishOkTest" storage="d:\fxu\svn\trunk\testsolutions\presenceagent\src\src\presenceagent.te;
<Testlink id="8d6498f6-5ca2-4254-68F1-7ba299ad3fd1" name="getStatusObserverTest” storage="d:\fxu\svn\trunk\testsolutions\presenceagent\src\src\presenceagent
«TestLink id="a35b7d36-0b89-4e56-4cfd-bada57a8@cIc™ name="stopDispatcherTest” storage="d:\fxu\svn\trunk\testscluticns\presenceagent\srchsrc\presenceagent.tg
<TestLink id="d1@3a4db-2663-8f@5-0bal-682590d1f984" name="handleRequestTest" storage="d:\fxu\svn\trunk\testsolutions\presenceagent\src\src\presenceagent.tes
<Testlink id="4c8feb52-63be-df79-61b3-3e3T028284d2" name="validateParametersTest" storage="d:\fxu\svn\trunk\testsclutions\presenceagentisrci\src\presenceager|s
</TestLinks>
<Mutants /3
</MutationTest>

W0% =~ m »

MutationTestd.mutationtest > JENERTTN TR IE ] i=24 MutationTestb.muta...test [mutationtest] MutationTestS.mutationtest

Sl<MutationTest name="MutationTest4” storage="d:\fxu\svn\trunk\testsolutions\presenceagent\src\src\presenceagent.test\mutationtest4.mutationtest” id="156d9b|$
=l <«TestLinks xmlns="http://microsoft.com/schemas/VisualStudio/TeamTest/2816™> -
<Testlink id="18bd28a8-127c-a859-2d6b-503079447f54" name="ReplyManagerConstructorTest” storage="d:\fxul\svn\trunk\testsoelutions\presenceagent\src\src\p[ |
"5c49e1d3-8179-aflb-d746-a7a72b75a7a8"” name="respPublishOkTest™ storage="d:\Txu\svn\trunk\testsolutions\presenceagent\src\src\presenceage
"8d6498f6-5ca2-4254-60f1-7ba299ad3fd1l" name="getStatusObserverTest” storage="d:\fxul\svn\trunk\testsolutions\presenceagent\src\src\presenc
"a35b7d86-0b@9-4e56-4cfd-bada57as0cac” name="stopDispatcherTest" storage="d:\Fxu\svn\trunk\testsolutions\presenceagentisrc\src\presenceag =
<Testlink id="d1@3a4db-2663-3f85-8bal-632598d1T984" name="handleRequestTest" storage="d:\fxu\svn\trunk\testsclutions\presenceagent\src\src\presenceage
<Testlink id="4c8f6b52-63be-df79-61b3-3e3f028204d2" name="validateParametersTest” storage="d:\fxu\svn\trunk\testsolutions\presenceagent\src\src\presen
</Testlinks> =
=l <Mutants>
<Mutant xmlns:ix
<Mutant xmlns:x
</Mutants>
</MutationTest»

"hittp://www.w3.org/2001/XMLSchema-instance™ xsi:type="FXUMutantType" id="4c8f6b52-63be-df79-61b3-3e3f028204d1" isEquivalent="true" i
"http://wew.w3.org/ 268081/ XMLSchema-instance™ xsi:type="FXUMutantType" id="d1@3a4db-2663-8f@5-Bbal-682598d1f983" isEquivalent="false"

100% ~ < ] »




15. After adding mutants, save changes (Ctrl+S), build your solution and click refresh
on the toolbar in the Test View window to update the list of tests. Double click on the
mutation test in Test View. Added mutants are now visible in Mutation Test Editor.

MutationTestd. muta...test [mutationtest] > ENGINEE SRl MutationTestf.muta...test [mutationtest] MutationTest5.mutationtest
Select mutation operators Select tests
Name Should be killed I killed Is equivalent Test contextClassFullName Project contextClassFull.,. 1D e
mutantl False False True [} respPublishErrTest PresencefAgent.Test PresenceAgent. Test.ReplyManagerT! E|
mutant2 True False False [[] MutationTest4 Presencedgent. Test di\fxutsvnitrunkitestsolutionshprese
ReplyManagerConstructorTest Presencedgent. Test PresenceAgent. Test.ReplyManagerT
[7] getObservedObjectTest Presencedgent. Test PresenceAgent. Test.SubscriberTest.c
validateParametersTest PresenceAgent. Test PresenceAgent. Test.SubscriberTestn
[] sendSubscribeOKTest PresenceAgent.Test PresenceAgent. Test.SubscriberTest.c
respPublishOkTest PresencefAgent.Test PresenceAgent. Test.ReplyManagerT
[] handleErrorTest Presencedgent. Test PresencefAgent. Test.SubscriberTest.k
[T Nicnatrhern, Drecemrefnent Tect Draramrafmant Tack NirnatrharTack [ T
< 1 3

16. To run the mutation test right click the test in the Test View list and then click Run

selection. If the Test Results window is not already open, it opens now. The test runs.

Test Results > 1 x
8= "3 | @ |lzaremba@LZAREMBA 51535 201 ~| | “p Run = b Debug = “p W @ | % 2F ~ %4 3 | Group By: | [None] ~| || tan columr +|| <Typekeyword> | | =]
(i) Testrunin progress Results: 0713 passed; Item(s) checked: 0 E
Result B Test Name Project Error Message
A% }) InProgress MutationTestd PresenceAgent. Test

est Results LY

17.In the Test Results window, right-click the row that represents your mutation test
and then click View Test Results Details. In the Test Results Details page, there are

summary information about the whole test execution. Detailed test results are presented

bellow for each mutant, for each test.

(MM GI A=l Mutation Testd. muta.. test [mutationtest]

MutationTesth.muta...test [mutationtest] MutationTestS.muta...test [ mutationtest]

—| Common Results

Test Run: lzaremba@LZAREMBA_S51535 2011-09-03 23:10:24
Test Mame: MutationTestd
Result: (®) Aborted
Duration: 00:00:04 8702786
Computer Name: LZAREMBA_S1535
Start Time: 2011-09-03 23:10:24
End Time: 2011-09-03 23:10:29
Mutant=s tests

= mutantd: (should not be killed, was killed)

- Inconclusive Unit Test getStatusObserverTest 00:00:00.0156830

- Failed Unit Test handleRequestT est 00:00:00.0198550

.. Inconclusive Unit Test communicateSipServerTest 00:00:00.0224432
- Inconclusive Unit Test initializeT est 00:00:00.0256088

- Failed Unit Test respPublishOlkTest 00:00:00.0253347

.. Inconclusive Unit Test DispatcherConstructorTest 00:00:00.0155945
- Inconclusive Unit Test ReplyManagerConstructorTest 00:00:00.0155063
- Failed Unit Test startDispatcherTest 00:00:00.0226304

- Failed Unit Test stopDispatcherTest 00:00:00.0229595

- Inconclusive Unit Test validateParametersTest 00:00:00.0264249

- Failed Unit Test stepReplyManagerTest 00:00:00.0208414

- Failed Unit Test respPublishErrTest 00:00:00.0225737

- mutantl: (should not be killed, was not killed)

- mutant2: (should be killed, was not killed)

- mutant3: (should not be killed, was not killed)

- mutantd: (should not be killed, was not killed)

- mutant5: (should not be killed, was not killed)

OO O e O O
e i = e R E R B

10



INSTRUCTION HOW TO DEFINE A FXU MUTANT

This section describes how to configure a mutant of type FXU Mutant.

OVERVIEW:

Mutants of type FXU Mutant are UML state machine semantic mutants. To successful use
a mutant of this kind while mutation testing, its definition and configuration are required.
The definition contains basic information about the mutant and a reference to the
configuration. On the other hand, the configuration consists of entries that indicate semantic
variant used for all state machines, for a particular state machine or even for a particular

region in a state machine.

Prerequisites:

e Visual Studio 2010 Premium or better (for information please check
http://www.microsoft.com/visualstudio/2010/sysregs).

e FXU Mutation Test Add-in into Visual Studio 2010.

MUTANT DEFINING INSTRUCTION:
1. Open Visual Studio 2010.
2. Open a mutation test in Automatic Editor Selector (XML):
a. Open Solution explorer, then right click the file containing the mutation test
and select Open with....
b. The Open with ... dialog box appears. Select Automatic Editor Selector (XML)
and click OK.
c. If the test was open in Mutation Test Editor, a warning dialog box appears.
Click Yes.
3. The mutation test is opened in Automatic Editor Selector (XML). Locate a Mutants
element in the test. All mutants should be entered as a sequence of child elements named
Mutant of the Mutants element. For each mutant of type FXU mutant, following

attributes have to be defined:

Attribute name Type Description

name ws:strin A name of the mutant. The name will be displayed in
) g the test editor window and in the test results window.

id tt:1DSimpleTyp A GUID to identify mutants.

e

A value that indicates that the mutant should be killed.
shouldBeKilled xs:boolean In future versions the value will be used to calculate
the mutation test score.

A value that indicates that the mutant is equivalent to

isEquivelent xs:boolean . . . .
d the original one. In future versions the value will be
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used to calculate the mutation test score.

isKilled

XS

:boolean

A value that indicates that the mutant was killed durring
the mutation test execution. In future versions the value
will be used to calculate the mutation test score.

type

XS

:string

A definiton of the class that implements a certain
mutant type. For mutatns of type FXU Mutant, the
attribute have to have a following value:
FXU.TestTools.MutationTesting.FXUMuta
nt, FXU.TestTools, Version=1.0.0.0,
Culture=neutral, PublicKeyToken=null

unitySectionName

XS

string

The name of section in the test project configuration file
that contains the semantic configuration for the mutant
(unity by default). The name will be needed to
configure the mutant.

unityContainerNam
e

XS

string

The name of conainer in a configuration section in
the test project configuration file that contains the
sematic configuration for the mutant (unnamed
container contains the configuration for non-mutated
program). The name will be needed to configure the
mutant.

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:tt="http://microsoft.com/schemas/VisualStudio/TeamTest/2010"

Define as many FXU Mutant mutants as you need following the above instruction.

An example:

<Mutants>

<Mutant i1d="4e002d66-2aa9-42e0-8537-37b2c88d3fae" name="mutantl"
shouldBeKilled="false" type="FXU.TestTools.MutationTesting.FXUMutant, FXU.TestTools,
Version=1.0.0.0, Culture=neutral, PublicKeyToken=null" isEquivalent="true"
isKilled="false" unityContainerName="mutantl" unitySectionName="unity" />

<Mutant id="a6d25057-8bd3-4409-9ba6-991e5fd4dc4d" name="mutant2"
shouldBeKilled="true" type="FXU.TestTools.MutationTesting.FXUMutant, FXU.TestTools,
Version=1.0.0.0, Culture=neutral, PublicKeyToken=null" isEquivalent="false"
isKilled="false" unityContainerName="mutant2" unitySectionName="unity" />

<Mutant id="9fcefadb-0a6b-4130-8c62-e4200fale549" name="mutant3"
shouldBeKilled="false" type="FXU.TestTools.MutationTesting.FXUMutant, FXU.TestTools,
Version=1.0.0.0, Culture=neutral, PublicKeyToken=null" isEquivalent="true"
isKilled="false" unityContainerName="mutant3" unitySectionName="unity" />

<Mutant id="20f1a58a-496a-4394-aad1l-38484f0e@a2f" name="mutant4"
shouldBeKilled="false" type="FXU.TestTools.MutationTesting.FXUMutant, FXU.TestTools,
Version=1.0.0.0, Culture=neutral, PublicKeyToken=null" isEquivalent="false"
isKilled="false" unityContainerName="mutant4" unitySectionName="unity" />

<Mutant id="2e2bbc63-264a-4e78-9298-48099f7e7df1" name="mutant5"
shouldBeKilled="false" type="FXU.TestTools.MutationTesting.FXUMutant, FXU.TestTools,
Version=1.0.0.0, Culture=neutral, PublicKeyToken=null" isEquivalent="true"
isKilled="false" unityContainerName="mutant5" unitySectionName="unity" />

<Mutant id="48bba617-5b36-4a2b-8495-d1396e0623af" name="mutant6"
shouldBeKilled="false" type="FXU.TestTools.MutationTesting.FXUMutant, FXU.TestTools,
Version=1.0.0.0, Culture=neutral, PublicKeyToken=null" isEquivalent="false"
isKilled="true" unityContainerName="mutant6" unitySectionName="unity" />

</Mutants>

After adding mutants, save changes (Ctrl+S), build your solution and click refresh

on the toolbar in the Test View window to update the list of tests. Double click on the

mutation test in Test View. Added mutants are now visible in Mutation Test Editor.
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CONFIGURATION OF MUTANT INSTRUCTION:

1.
2.

Open Visual Studio 2010.

Open the configuration file (App . config) included in the test project, in which tests are

defined.

If the configuration file is not included in the test project, right click on the test project,

select Add... and then click Existing item.

test MutationT

estd.mutationtest” id="156d9%

tions\presenceagentisrcisrcl| |
enceagent\srchsrci\presenceag
presenceagentisrcisrchpresen
senceagent\srch\srch\presencea
enceagent\src\srci\presenceag
\presenceagenth\srchsrchprese
ons\presenceagent\srcisrcipr
ns\presenceagenti\srcisrchpre
resenceagentlsrchisrcipresenc
eagent\src\srchpresenceagent
esenceagent\src\src\presence
senceagent\srch\srch\presencea

m

ngl o1
ng| i
"e =] Unit Test...

w_j Load Test...

vj] Web Performance Test...

5] Coded Ul Test...

W) Ordered Test

New Test...
Ctrl+Shift+ A
Shift+Alt+A

New Item...
Existing Item...
MNew Folder

] Generic Test

5] Windows Form...
& User Control...
@ Component...

#¢  Class.., Shift+Alt+C

Solution Explorer
&3 E R
; Solution 'Presencefgent' (2 projects)
i Solution Items
> E PresenceAgent
a -(ﬁ Presenp-f ===+ T--t

Build
Rebuild
Clean
Run Code Analysis
Calculate Code Metrics
Project Dependencies...
Project Build Order...
Add
Add Reference...
Add Service Reference...
b;:}, View Class Diagram
Set as StartUp Project
Debug
Add Solution to Source Control...
Cut
Paste

X [E o Qi

Remove

Rename

Unload Project

¢l

Open Folder in Windows Explorer

i B

Properties

=

> 0 X

Ctrl+X
Ctrl+V
Del

Alt+Enter

Project File
Project Folder

PresenceAgent.Test.csproj
D:AFXUAsvnitrunk) TestSolutions\PresenceAd

4. The Add Existing Item dialog box appears. Locate the 2pp . config file generated with
the project based on a UML model. Select it and click Add As Link. Then open the file.

o0 Add Existing Item - PresenceAgent.Test - ﬂ
— - -
@U" . % Local Disk (D:) » FXU » svn » trunk » TestSolutions » Presencedgent » src b lib » - | +5 | | Y jel |
Organize MNew folder ==« l@l
i Mame ° Date modified Type Size
[ Favorites 3
B Deski i svn 2011-09-02 01:24 File folder
F;ls.l =L 3 App.config 2011-09-02 00:26 XKML Configuratio... 18 KB
. Dounlosd _ Appaml 2011-09-02 00:26 XML File 18 KB
= RUW":;I : %] FUInfrastructure.ll 201109020026 Application extens... 17 KB
= : Seen N aees %] FXUInterfaces.dll 2011-09-02 00:26 Application extens... 16 KB
8 tzaremba ) FXUMartedll 01109-0200:26  Application extens... 17 KB
et %] FXU.5tateMachinelogic.dll 2011-09-02 00:26 Application extens... 83 KB
“ij'D"’"ES . %) loginet.dl 201109020026 Application extens... 264 KB
? MM”me" :  logdnet.dilxml 2011-09-02 00:26 XML File 3K
‘ . “:‘c &) Microsoft.Practices Unity.Configurationdll  2011-09-0200:26  Application extens... 85 KB
E‘ v‘; ures 2 Microsoft.Practices.Unity.Configurations... 2011-09-0200:26 XML File 149 KB
aeos %] Microsoft.Practices.Unity.dll 201109020026 Application extens... 122 KB
Microsoft.Practices.Unity.xml 2011-09-02 00:26 XKML File 355 KB
% Homegroup -
1% Computer N
£, Local Disk ()
a Local Disk (D:)
a Local Disk (E:) -
File name: App.config - [AnFies g -]
[ Add o] [ cance |
. Add -

Add As Link
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5.

In the file, locate the configSections element. Find its child element named
section that has the type  attribute with a value equals
Microsoft.Practices.Unity.Configuration.UnityConfigurationSe
ction, Microsoft.Practices.Unity.Configuration. A value of its name
attribute is the name of the element that contains the semantic configuration of mutants.
The value has to equal the value of the unitySectionName attribute in mutant

definitions. In the bellow example, the value is unity.

<configSections>
<section name="unity"
type="Microsoft.Practices.Unity.Configuration.UnityConfigurationSection,
Microsoft.Practices.Unity.Configuration"/>
</configSections>

In the file, locate an element with the same name as the value of the name attribute of
the element named section found in the previous point (unity in the above example).
Find its child elements named container. The one that has not the name attribute,
contains a configuration of the non-mutated program. Others contain configuration of
single mutants.

To add a new mutant configuration, copy the container element containing the
configuration of the non-mutated program. Paste the element as the last child element

of the element containing all configurations (unity in the example).

<unity xmlns="http://schemas.microsoft.com/practices/2818/ /unity™>

¢l-- Interfaces --»

<namespace name="FXU.Interfaces.StateMachineElements”/>
<namespace name="FXU.Interfaces.Events"/>

<namespace name="FXU.Interfaces.Infrastructure"/>
<namespace name="FXU.Interfaces.Marte"/>

<assembly name="FXU.Interfaces"/ />

¢!-- Statemachine logic --»

<namespace name="FXU.StateMachinelogic.UMLElementsImplementation™/>
<namespace name="pl.edu.pw.elka.pilitowski.fxu"/>

<namespace name="pl.edu.pw.elka.pilitowski.fxu.exceptions™/>
<assembly name="FXU.StateMachinelogic"”/>

¢!-- Infrastructure --:
<namespace name="FXU.Infrastructure.Diagnostics™/»
<assembly name="FXU.Infrastructure"/>

[ccontainer:...</containery|
[ccontainer name="mutant1”:...</container:|
|ﬁc:n:aine* naTE="Tu:an:2“>...{fc:n:aine*ﬂ
|dc:ntaine*>...ﬁic,ntainE’>

<funity>
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8. Then add the name attribute to the copied container element. A value of the attribute
have to equal the value of the unityContainerName attribute in the mutant

definition.

|< container name="mutantl”»...</container |

|< container name="mutant2":...< /container |

<container name ="mutant3":

9. Then the copied container element can be configured. There are several possibilities.
You can change the semantic used for all state machines, for a particular state machine or
for a particular region in a state machine.

a. To change the general semantic used for all state machines, in the FXU
runtime configuration parameters table find an interface that is responsible for
the semantic issue you’d like to change. Let’s suppose IEventPool is the
interface. Then in the container element locate its child element named

register that has the t ype attribute equal to TEventPool.

<register type="IEventPool" mapTo="EventQueue">
<constructor />
</register>

Then you can change the class, to which the interface will be mapped, and its
parameters according to the FXU runtime configuration parameters table. For

exampleon PriorityEventQueue.

<register type="IEventPool" mapTo="PriorityEventQueue">
<constructor>
<param name="callEventPriority" value="1"/>
<param name="changeEventPriority" value="2"/>
<param name="signalPriority" value="3"/>
<param name="afterEventPriority" value="4"/>
<param name="completionEventPriority" value="5"/>
</constructor>
</register>

If the register element contains a child element named 1ifetime.
The 11ifetime element have to remain unchanged.

b. To change a semantic used for a particular state machine, in the FXU runtime
configuration parameters table find an interface that is responsible for the
semantic issue you’d like to change. Let’s suppose IEventPool is the interface.
Then in the container element locate its child element named register that

has an t ype attribute equal to IEventPool.

<register type="IEventPool" mapTo="EventQueue">
<constructor />
</register>
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Copy the register element and paste it as a child element of the container
element containing the configuration of the mutant. Then add a name attribute to
the copied element. A value of the attribute have to equal the qualified name of the
class, that is the owning class of the state machine, whose semantic you’d like to
change. Finally you can change the class, to which the interface will be mapped,
and its parameters according to the FXU runtime configuration parameters

table. For example on PriorityEventQueue.

<register type="IEventPool"
name="PresenceAgent.presenceAgentController.Subscriber"
mapTo="PriorityEventQueue">
<constructor>
<param name="callEventPriority" value="1"/>
<param name="changeEventPriority" value="9"/>
<param name="signalPriority" value="3"/>
<param name="afterEventPriority" value="4"/>
<param name="completionEventPriority" value="7"/>
</constructor>
</register>

NOTE: If the register element contains child element named 1ifetime,
the register element should not be defined for a particular state machine.

To change a semantic used for a particular region in a particular state
machine in the container element locate its child element named register

that has the type attribute equal to TRegion.

<register type="IRegion" mapTo="Region">
<constructor>
<param name="defaultEntryRule" dependencyType="IDefaultEntryRule"/>
</constructor>
</register>

Copy the register element and paste it as a child element of the container
element containing the configuration of the mutant. Add a name attribute to the
copied element. A value of the attribute have to equal the qualified name
of the class, that is the owning class of the state machine, whose semantic you’d
like to change, concatenated with ™. and then concatenated with the qualified
name of the region whose semantic you’d like to change. Then set priorities of
actions (entry, execution, exit), which will be performed during an execution.
Priorities are described in the FXU runtime configuration parameters table. An

example:

<register type="IEventPool"
name="PresenceAgent.presenceAgentController.Subscriber.PresenceAgent: :presenceAg
entController: :Subscriber: :SubscriberStateMachine: :SubscriberMainRegion: :Adapter
Communication: :Regionl" mapTo="PriorityEventQueue">
<constructor>
<param name="defaultEntryRule" dependencyType="IDefaultEntryRule"/>
<param name="entryPriority" value="9"/>
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<param name="executionPriority" value="3"/>
<param name="exitPriority" value="4"/>
</constructor>
</register>

NOTE: If a state machine have to execute actions according to the custom
priorities semantic (see the FXU runtime configuration parameters table,
row no. 15), then the state machine takes into account priorities of actions
in regions.

10. Save the configuration file. Your mutant has already been configured.
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INSTRUCTION HOW TO DEFINE UNIT TESTS FOR

CLASSES THAT USE FXU

This section describes how to define a unit test for a classes that use FXU.

INSTRUCTIONS:
1. Open Visual Studio 2010.

2. Open a solution generated from a UML model using FXU Generator.

3. On the Test menu, click New Test.... The Add New Test dialog box appears. In the list

of Templates, select Unit Test Wizard. For Add to Test Project, select an existing test

project or select Create a new Visual C# test project...and then click OK.

If Create a new Visual C# test project...option was selected, the New Test Project

dialog box appears. In the Enter a name for your new project box, type a name of

the test project and then click Create. This creates a project, which is displayed in

Solution Explorer.

4. The Create Unit Tests dialog box is displayed. Under Current selection, a tree structure

shows the class and member hierarchy of the assembly of the project generated from

a UML model. You can use this page to generate unit tests for any selection of those

members. In the tree structure, select methods you’d like to test. Then in the Create Unit

Tests dialog box, click OK.

Create Unit Tests

®

g

Current selection:

Filter -

Types
4 E Presencefgent
- 14} Presencefgent.clientConnector
4 [M@]{} Presencefgent.presencefgentController
4 [@“% PresenceAgent.presencefgentController.Notifier
[] =% Motifier()
[C]-% InitFeu()
[] =% StartFxu()
[7]-% checkAllChangeEvents()
[#] g% handleCorrect()
ﬂV handleError()
% notify({System.5tring, Systemn.String, System.String, System.String)
W notifyResponse(System.String)
Dﬁ} Message
Dﬁ] Observed Object
[C12 Observer
- [[]%¢ PresenceAgent.presenceAgentController.Publisher
- [[1¥% PresenceAgent.presenceAgentController.Subscriber
» [C]{} PresenceAgent.systemAdapters
+ [C]{} PresenceAgent.systemAdapters.foaf
» [[14} PresenceAgent.systemAdapters.foaf.utils
I » [C]{} Presencefgent.systemAdapters.sip

» [[]{} PresenceAgent.systemAdapters.sip.utils
: [T #Y Drerenrafinent mictemfdanters vean

m

Output project: A TestProjectl

Settings... ‘ \ Add Assembly...

Cancel
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5. Files containing test classes are added to the selected test project. In general, a test class
contains not only the individual test methods, but various methods for initializing and
cleaning up tests as well. In fact, the Create Unit Tests wizard added some of these
additional methods to the test class when it is created. In each test class locate
Additional test attributes regionand expand it.

6. Uncomment the method with the [ClassInitialize()] attribute and type
the following line as the method body:

FXU.Infrastructure.Unity.FXUUnityContainer.Run () ;.Anexample:

#region Additional test attributes
//
//You can use the following additional attributes as you write your tests:
//
//Use ClassInitialize to run code before running the first test in the class
[ClassInitialize()]
public static void MyClassInitialize(TestContext testContext)
{
FXU.Infrastructure.Unity.FXUUnityContainer.Run();
}
//
//Use ClassCleanup to run code after all tests in a class have run
//[ClassCleanup()]
//public static void MyClassCleanup()
/1{
/1}
!/
//Use TestInitialize to run code before running each test
//[TestInitialize()]
//public void MyTestInitialize()
/1
/1}
/!
//Use TestCleanup to run code after each test has run
//[TestCleanup()]
//public void MyTestCleanup()
/1
/1}
/!

#endregion
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7. If at the second point you created a new test project, there is a need to link a configuration

file to the test project. Right click on the test project, select Add... and then click Existing

item.

est4.mutationtest” id="156d9

tions\presenceagentisrcisrcl| |

enceagent\srchsrci\presenceag
presenceagentisrcisrchpresen
senceagent\srch\srch\presencea
enceagent\src\srci\presenceag
\presenceagenth\srcisrchprese
ons\presenceagent\srcisrcipr
ns\presenceagenti\srcisrchpre
resenceagent\srch\srchpresenc
eagent\src\srchpresenceagent
esenceagent\src\src\presence
senceagent\srch\srch\presencea

ngl o1
&+ 5]
N8|
ng| .y
ng!

New Test...
New [tem...
Existing Ttem...
MNew Folder

%= Unit Test...

-_j Load Test...

ﬁ] Web Performance Test...
5] Coded Ul Test...

] Ordered Test

Generic Test

Windows Form...

B [

User Contral...

]
“g  Class...

Component...

Solution Explorer v 1x
HalaEAa
; Solution 'Presencefgent' (2 projects)
> % Solution ftems
I E PresenceAgent
a -fﬁ Presenp-# =--sT--x
> [zd Prg [ Build
> [ Refl Rebuild
> 3 Tes Clean
A 0
] Dis Run Code Analysis
L | Mu
Mu Calculate Code Metrics
| Mu Project Dependencies...
= L1 My Project Build Order...
= M
Add 3
Ctrl+Shift+A Add Reference...
Shift+Alt+A Add Service Reference...
b%e View Class Diagram
Set as StartUp Project
Debug 3
L_? Add Solution to Source Control...
& Cut Ctrl+X
Th Paste Ctrl+V
¥ Remove Del
Rename
Unload Project
j Open Folder in Windows Explorer
Shift+Alt+C -
A Properties Alt+Enter
HE=
Project File PresenceAgent.Test.csproj
Project Folder D:AFXUN\svnvtrunk)\ TestSolutions\PresenceAd

The Add Existing Item dialog box appears. Locate the 2pp . config file generated with

the project based on a UML model, select it and click Add As Link. Then open the file.

8. Rebuild the solution. Your tests have

runtime.

o0 Add Existing Item - PresenceAgent.Test - ﬂ
- - . -
@Q" . % Local Disk (D:) » FXU » svn » trunk » TestSolutions » Presencedgent » src b lib » - | +5 | | S jel ‘
Organize MNew folder =~ [ l@l
i Mame ° Date modified Type Size
- Favorites 3
i svn 2011-09-02 01:24 File folder
BT 3 App.config 2011-09-02 00:26 XKML Configuratio... 18 KB
J [zl = Appaml 201109020026 XML File 18 KB
= Downloads | FXUInfrastructure.dll 01109-0200:26  Application extens... 17 KB
il Recent Places %] FXU Interfaces.dl 201109020026 Application extens... 16 KB
B lzaremba %] FXU.Marte.dll 2011-09-02 00:26 Application extens... 17 KB
%] FXU.StateMachinelogic.dll 2011-09-02 00:26 Application extens... 83 KB
el Libraries ) logdnet.dl 01109-0200:26  Application extens... 264 KB
Ji Documents ) loganet.dilxml 01109020026 XML File 3KB
o Music &) Microsoft.Practices Unity.Configurationdll  2011-09-0200:26  Application extens... 85 KB
[ Pictures 2 Microsoft.Practices.Unity.Configurations... 2011-09-0200:26 XML File 149 KB
8 videos %] Microsoft.Practices.Unity.dll 201109020026 Application extens... 122 KB
& Homegroup | Microsoft.Practices.Unity.xml 2011-09-02 00:26 XKML File 355 KB
1% Computer N
£, Local Disk ()
a Local Disk (D:)
a Local Disk (E:) -
File name: App.config ~ [AFiles ¢ -
[ Add |vJ l Cancel ]
L Add P
Add As Link

already been adapted to execution with the FXU
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