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Test-Driven Development (TDD)

Is a programming| practice

Unit tests are written before the
domain'coede

Namely:

> Write artest that fails

> Write'code tormake the test pass
> Refactor

Unit Tests and Refactoringare the
tools of TDD

Unit Tests

Test specific aspects of a functionality;
Execute rapidly
Independentiofieachiother

Independentiofithersurrounding
envirenment

Independentiofiexecutioniorder
Automated




Refactoring

s Change the internal structure of'the
code without changing it’s external
behavior:

Assogciatediwithrarithmetic
ractonzation:

ab e = (bFe)

Same result but the expression is
simplified.

Test List

Task Based
~ 4-8 hour duration
~15-20iminute exercise at'beginning

Brainstormiatlistieoi unititests

Donet get hungrup on'completenesss
yourcan alwaysradd morelater

Pescribes completionfrequirements




/ /Refactor

Start > Write a test for
- new capability

'Y

Refactor asineeded Compile

Fix compile
errors

&

Write the code

!Iemo I

o EinanciallSenvice
> ANSImple applicationthat implementsithe
following set of functionality:
Credit an Account
Debitian Account




Characteristics of TDD

DD promotesicode testability

liestability/is relatedito:

> Strong cohesion

> LLoose coupling

> Norredundancy.

> Encapsulation

Iihese are good programming practices

Striving| for’good tests results in better
code

TDD Tenets

Neverwrite aisingle line ofi.code unless
you have a failing unititest

Eliminate Duplication)(Refactor
mercilessily)




Observation

e It’s harder tojwrite unit tests for
componentsilocated at'the “edge” of
the system:

> Web Services
~ Data Access LLayer:
> Userinterface

Mock Objects

e Inherent challengesin testing
dependant objects

~ Objects dependant onephemeraliobjects
producerunpredictablebenavior

> Userinterfaces; Databasesiandithellike
arennherently’ephemeral




Example

Money FinancialServices WS

+GetRate(string from, string to):double HeRiREE G En, S e aie

Howicanpwe write artest forrGetRate()
whemthe resultiof
EinancialServicesWSiGetRate()'is
unpredictable?

Mock Objects

e Solution:

> Replace the unpredictable object withia
testing version thatiproduces predictable
results

IFinancialServicesWS

+GetRate(string from, string to):double

1

FinancialServicesWS MockFinancialServicesWS

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




Steps to create a Dynamic Mock
Object with DotNetMock

1. EinancialServicesWS)is ai proxy generated
from the WSDL of the web senvice. Refactor
the proxy toe extract an interface:
IEinancialSernvicesWs

Create a controllerbased ontherextracted
Interface

Haverthercontroller create aldynamicimock
object
Specify'the expected behavior of the mock
object

Use the mock object in place of the real
object in the test

‘__4

Creating aiDynamic VMock Object




Conclusion

e Advantages of Mock Objects:
~ Promote design to interfaces
~ Promote testability’andiisolation ofitests
> Promotedecoupling

o Challenges offMockiObjects:
> Moreé classes to maintain

> Requires breaking encapsulation to
replace real object with' mock object,
sometimes resulting in'less “elegant”
code

User Interfaces

s Difficultito write automated testsi to;
because they are'designed to be
exercised by a userand oftenthide
theirprogrammaticinterface:

Inherentichaliengesiintestingf\Windows
Eorms applications:
> Are highly coupled

> .Exe assemblies cannot be referenced
from the IDE




NUnitForms

o NUnit Extension for testing Windows
Eorms;applications

Steps to test a WinForms App

Place the forms in a separate class
library

Create anfApplication Cauncher that
executes therorms

Referencertherclassilibrany that
containsithe formsiin the lest
assembly,

Design the Eorm
Use NUnitEorms to write the tests
Write the code to pass the tests




Unit liestingWindowsiEorms

Conclusion

Advantages:
» Easy to implement

DevelopmentiofUlicanbe completely test=
driven

Promotesidecoupling

Enables creation of automated User
Acceptance Tiests

Challenges:
> Setup requires somewhat complex wiring
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