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TestTest--DrivenDriven DevelopmentDevelopment (TDD)(TDD)

IsIs a a programmingprogramming practicepractice
UnitUnit teststests are are writtenwritten beforebefore thethe
domaindomain codecode
NamelyNamely::

WriteWrite a a testtest thatthat failsfails
WriteWrite codecode to to makemake thethe testtest passpass
RefactorRefactor

UnitUnit TestsTests andand RefactoringRefactoring are are thethe
toolstools ofof TDDTDD

UnitUnit TestsTests
TestTest specificspecific aspectsaspects ofof a a functionalityfunctionality
Execute Execute rapidlyrapidly
IndependentIndependent ofof eacheach otherother
IndependentIndependent ofof thethe surroundingsurrounding
environmentenvironment
IndependentIndependent ofof executionexecution orderorder
AutomatedAutomated
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RefactoringRefactoring
Change the internal structure of the Change the internal structure of the 
code without changing itcode without changing it’’s external s external 
behavior.behavior.
Associated with arithmetic Associated with arithmetic 
factorization:factorization:

abab + ac = + ac = a(b+ca(b+c))

Same result but the expression is Same result but the expression is 
simplified.simplified.

Test ListTest List
Task Based Task Based 

44--8 hour duration8 hour duration
1515--20 minute exercise at beginning 20 minute exercise at beginning 

Brainstorm a list of unit testsBrainstorm a list of unit tests
Do not get hung up on completeness, Do not get hung up on completeness, 
you can always add more lateryou can always add more later
Describes completion requirements Describes completion requirements 
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RedRed//GreenGreen//RefactorRefactor
Write a test for 
new capability

Start

Compile

Fix compile 
errors

Run the testRun the test
And see it failAnd see it fail

Write the code

Run the testRun the test
And see it passAnd see it pass

RefactorRefactor as neededas needed

Financial Financial ServiceService
A A simplesimple applicationapplication thatthat implementsimplements thethe
followingfollowing setset ofof functionalityfunctionality::

CreditCredit anan AccountAccount
DebitDebit anan AccountAccount
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CharacteristicsCharacteristics ofof TDDTDD
TDD TDD promotespromotes codecode testabilitytestability
TestabilityTestability isis relatedrelated to:to:

StrongStrong cohesioncohesion
LooseLoose couplingcoupling
No No redundancyredundancy
EncapsulationEncapsulation

TheseThese are are goodgood programmingprogramming practicespractices
StrivingStriving for for goodgood teststests resultsresults inin betterbetter
codecode

TDD TenetsTDD Tenets
Never write a single line of code unless Never write a single line of code unless 
you have a failing unit testyou have a failing unit test
Eliminate Duplication (Eliminate Duplication (RefactorRefactor
mercilessly)mercilessly)
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ObservationObservation
ItIt’’s s harderharder to to writewrite unitunit teststests for for 
componentscomponents locatedlocated atat thethe ““edgeedge”” ofof
thethe systemsystem::

WebWeb ServicesServices
Data Access Data Access LayerLayer
UserUser InterfaceInterface

MockMock ObjectsObjects
InherentInherent challengeschallenges inin testingtesting
dependantdependant objectsobjects

ObjectsObjects dependantdependant onon ephemeralephemeral objectsobjects
produceproduce unpredictableunpredictable behaviorbehavior
UserUser Interfaces, Interfaces, DatabasesDatabases andand thethe likelike
are are inherentlyinherently ephemeralephemeral
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ExampleExample

HowHow cancan wewe writewrite a a testtest for for GetRate(GetRate() ) 
whenwhen thethe resultresult ofof
FinancialServicesWS.GetRate(FinancialServicesWS.GetRate() ) isis
unpredictableunpredictable??

Money
+GetRate(string from, string to):double

FinancialServices WS
+GetRate(string from, string to):double

MockMock ObjectsObjects
SolutionSolution::

ReplaceReplace thethe unpredictableunpredictable objectobject withwith a a 
testingtesting versionversion thatthat producesproduces predictablepredictable
resultsresults

FinancialServicesWS
+GetRate(string from, string to):double

MockFinancialServicesWS

+GetRate(string from, string to):double

IFinancialServicesWS
+GetRate(string from, string to):double
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Steps to create a Dynamic Mock Steps to create a Dynamic Mock 
Object with Object with DotNetMockDotNetMock

1.1. FinancialServicesWSFinancialServicesWS is a proxy generated is a proxy generated 
from the WSDL of the web service. from the WSDL of the web service. RefactorRefactor
the proxy to extract an interface: the proxy to extract an interface: 
IFinancialServicesWSIFinancialServicesWS

2.2. Create a controller based on the extracted Create a controller based on the extracted 
interfaceinterface

3.3. HaveHave thethe controllercontroller createcreate a a dynamicdynamic mockmock
objectobject

4.4. SpecifySpecify thethe expectedexpected behaviorbehavior ofof thethe mockmock
objectobject

5.5. Use Use thethe mockmock objectobject inin placeplace ofof thethe real real 
objectobject inin thethe testtest

CreatingCreating a a DynamicDynamic MockMock ObjectObject
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ConclusionConclusion
AdvantagesAdvantages ofof MockMock ObjectsObjects::

PromotePromote design to interfacesdesign to interfaces
PromotePromote testabilitytestability andand isolationisolation ofof teststests
PromotePromote decouplingdecoupling

ChallengesChallenges ofof MockMock ObjectsObjects::
More classes to More classes to maintainmaintain
RequiresRequires breakingbreaking encapsulationencapsulation to to 
replacereplace real real objectobject withwith mockmock objectobject, , 
sometimessometimes resultingresulting inin lessless ““elegantelegant””
codecode

UserUser InterfacesInterfaces
Difficult to write automated tests to, Difficult to write automated tests to, 
because they are designed to be because they are designed to be 
exercised by a user and often hide exercised by a user and often hide 
their programmatic interface.their programmatic interface.
InherentInherent challengeschallenges inin testingtesting Windows Windows 
FormsForms applicationsapplications::

Are Are highlyhighly coupledcoupled
..ExeExe assembliesassemblies cannotcannot bebe referencedreferenced
fromfrom thethe IDEIDE
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NUnitFormsNUnitForms
NUnitNUnit ExtensionExtension for for testingtesting Windows Windows 
FormsForms applicationsapplications

StepsSteps to to testtest a a WinFormsWinForms AppApp

1.1. PlacePlace thethe formsforms inin a a separateseparate classclass
librarylibrary

2.2. CreateCreate anan ApplicationApplication LauncherLauncher thatthat
executes executes thethe formsforms

3.3. ReferenceReference thethe classclass librarylibrary thatthat
containscontains thethe formsforms inin thethe TestTest
assemblyassembly

4.4. Design Design thethe FormForm
5.5. Use Use NUnitFormsNUnitForms to to writewrite thethe teststests
6.6. WriteWrite thethe codecode to to passpass thethe teststests
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UnitUnit TestingTesting Windows Windows FormsForms

ConclusionConclusion
AdvantagesAdvantages::

EasyEasy to to implementimplement
DevelopmentDevelopment ofof UI UI cancan bebe completelycompletely testtest--
drivendriven
PromotesPromotes decouplingdecoupling
EnablesEnables creationcreation ofof automatedautomated UserUser
AcceptanceAcceptance TestsTests

ChallengesChallenges::
SetupSetup requiresrequires somewhatsomewhat complexcomplex wiringwiring



12

ReferencesReferences
““TestTest--DrivenDriven DevelopmentDevelopment ByBy
ExampleExample””, , KentKent BeckBeck
““TestTest--DrivenDriven DevelopmentDevelopment inin Microsoft Microsoft 
.NET.NET””, , JamesJames NewkirkNewkirk, , AlexeiAlexei
VorontsovVorontsov
““RefactoringRefactoring, , ImprovingImproving TheThe Design Design OfOf
ExistingExisting CodeCode””, , MartinMartin FowlerFowler
““PatternsPatterns OfOf EnterpriseEnterprise ApplicationApplication
ArchitectureArchitecture””, , MartinMartin FowlerFowler
““The Humble Dialog BoxThe Humble Dialog Box””, , 
http://www.objectmentor.com/resources/articles/TheHumbleDihttp://www.objectmentor.com/resources/articles/TheHumbleDi
alogBox.pdfalogBox.pdf

ResourcesResources
Visual Visual StudioStudio .NET 2005.NET 2005

http://http://msdn.microsoft.commsdn.microsoft.com//vstudiovstudio//teamsystemteamsystem
Visual Visual StudioStudio .NET 2003 Project .NET 2003 Project TemplatesTemplates for for NUnitNUnit::

http://http://www.pontonetpt.comwww.pontonetpt.com//DownloadsDownloads/317.aspx/317.aspx
NUnitNUnit

http://www.nunit.orghttp://www.nunit.org
DotNetMockDotNetMock

http://http://sourceforge.netsourceforge.net//projectsprojects//dotnetmockdotnetmock
NUnitFormsNUnitForms

http://http://nunitforms.sourceforge.netnunitforms.sourceforge.net//
C# C# RefactoryRefactory

http://http://www.extremewww.extreme--simplicity.netsimplicity.net
ReSharperReSharper

http://http://www.jetbrains.comwww.jetbrains.com//resharperresharper



13

Q & AQ & A

©© 2002 Microsoft Corporation. All rights reserved.2002 Microsoft Corporation. All rights reserved.
This presentation is for informational purposes only. Microsoft This presentation is for informational purposes only. Microsoft makes no warranties, express or implied, in this summary.makes no warranties, express or implied, in this summary.


