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The “T” in

Test-Driven
Development

iIs Wrong



Words Matter

Programmer Test Design By Example

e Intent and purpose are ¢ Nobody knows what it e A pattern e |t might be too late to
wrong means e | had to look it up in change

* Boundary Conditions e Picked the wrong word the dictionary

e Pre/Post Conditions to change

¢ White Box vs. Black
Box
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Why Design with Examples

® “There is no such thing as done. Much more
Investment will be spent modifying programs
them developing them initially” 1Beck]

® “Programs are read more often than they are
written” [Beck]

® “Readers need to understand programs in detail
and concept” 1Beck]




Total Development Cost




Extend/Maintain Cost [Beckl
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Lesson #2

Write facts using the 3A pafter




3A Pattern

#® Attributed to Bill Wake (http://xp123.com)

® Arrange — Setup the test harness
#® Act—Run the test

® Assert — Check the results
® Let’s look at an example!



http://xp123.com/

A Typical Fact

[Fact]
public void TopDoesNotChangeTheStateOfTheStack()

{

Stack<string> stack = new Stack<string>(Q);
stack.Push("42");

string element = stack.Top;

Assert.False(stack.IsEmpty);
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3A Pattern

[Fact]
public void TopDoesNotChangeTheStateOfTheStack()

{

Stack<string> stack = new Stack<string>(Q);
stack.Push("42"); Arrange

string element = stack.Top;

Assert.False(stack.IsEmpty);
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3A Pattern

[Fact]
public void TopDoesNotChangeTheStateOfTheStack()

{

Stack<string> stack = new Stack<string>(Q);
stack.Push("42");

string element = stack.Top; Act

Assert.False(stack.IsEmpty);
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3A Pattern

[Fact]
public void TopDoesNotChangeTheStateOfTheStack()

{

Stack<string> stack = new Stack<string>(Q);
stack.Push("42");

string element = stack.Top;

Assert.False(stack.IsEmpty); Assert
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3A Summary

#® Benefits
® Readability
#® Consistency
® Liabilities
® More Verbose
#® Might need to introduce local variables

#® Related Issues
® One Assert per Test?
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Example

® When calling the property Top on a stack it
does not change the state of the Stack

® Let’s write it backwards




Fact Example - Assert

[Fact]
public void Method()

{

Assert.False(stack.IsEmpty);
}
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Fact Example - Act

[Fact]
public void Method()

{

string element = stack.Top;

Assert.False(stack.IsEmpty);
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Fact Example - Arrange

[Fact]
public void Method()

{

Stack<string> stack = new Stack<string>(Q);
stack.Push("42");

string element = stack.Top;

Assert.False(stack.IsEmpty);
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Fact Example — Name the Method

[Fact]
public void TopDoesNotChangeTheStateOfTheStack()

{

Stack<string> stack = new Stack<string>(Q);
stack.Push("42");

string element = stack.Top;

Assert.False(stack.IsEmpty);
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Work Backwards Summary

® Benefits

#® Known —to — unknown work flow
® Improves method and variable naming

® Liabilities
#® Can often lead to Assert/Act merging




Lesson #4

ExpectedException leads to uncertainty



ExpectedException Violates 3A

[Test]
[ExpectedException(typeof(InvalidOperationException))]

public void PopEmptyStack()
f

Stack<string> stack = new Stack<string>();

stack.Pop();
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Record the Exception instead

[Fact]
public void PopEmptyStack()

{
Stack<string> stack = new Stack<string>(Q);
Exception ex = Record.Exception(() => stack.Pop());

Assert.IsType<InvalidOperationException>(ex);
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Use Assert.Throws - .NET 2.0

[Fact]
public void PopEmptyStack()

{

Stack<string> stack = new Stack<string>(Q);

Assert.Throws<InvalidOperationException>(
delegate

{
stack.Pop();
1);
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More ExpectedException Problems

[Test, ExpectedException(typeof(ArgumentException))]
public void DepositThrowsArgumentExceptionWhenZero()

X CheckingAccount account = new CheckingAccount(0.00);
account.Deposit(0.00);

ks

public CheckingAccount(double balance)

; 1f (balance == @) throw new ArgumentException("...");

public void Deposit(double amount)

{ 1fCamount == @) throw new ArgumentException("...");

}
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Use Assert.Throws

[Fact]
public void DepositThrowsArgumentExceptionWhenZero()

1
CheckingAccount account = new CheckingAccount(150.00);

Assert.Throws<ArgumentException>(
() => account.Deposit(@));

public void Deposit(Decimal amount)
{

1fCamount == @) throw new ArgumentException("...");

// the rest of the implementation
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Improved Control Flow

[Fact]
public void PopEmptyStack()

{
Stack<string> stack = new Stack<string>(Q);
Exception ex = Record.Exception(() => stack.Pop());

Assert.IsType<InvalidOperationException>(ex);
Assert.Equal("Stack empty.", ex.Message);
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Use Alternatives to ExpectedException

#® Benefits
® Readability (these tests look like all the rest)

® |dentify and isolate the code where you are
expecting the exception

® Improved control flow
® Liabilities
® Act and Assert are together in Assert.Throws

® Anonymous delegate syntax in .NET Framework 2.0
is not great for readability

B S —————






Self-Contained

[Fact]
public void TopDoesNotChangeTheStateOfTheStack()

{

Stack<string> stack = new Stack<string>(Q);
stack.Push("42");

string element = stack.Top;

Assert.False(stack.IsEmpty);
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[TestFixture]
public class StackFixture

{

private Stack<string> stack;

[SetUp]
public void Before() { stack = new Stack<string>();

[Test]
public void TopDoesNotChangeTheStateOfTheStack()
{

stack.Push("42");
string element = stack.Top;

Assert.False(stack.IsEmpty);
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What’s wrong with SetUp / Teardown

#® Often requires class member variables
® Code is located in up to 3 methods

® SetUp/Teardown are often used for more than
one test
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What’s wrong with base classes?

® Inheriting from a class is about identity, not
about Implementation inheritance

#® Always test each class in isolation from its
environment, including parent class(es)

#® Consider moving utility functions to utility
classes
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Be Self-Contained

#® Benefits

® Readability

® Test isolation
® Liabilities

® Duplicated initialization code
#® Related Topics

® Small Fixtures
® Testable Object Pattern - http://shrinkster.com/wk?2




"~ Take the Next Step
Story Test-Driven Development
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Story Test-Driven Development

#® xUnit.net acceptance test framework
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Acceptance Test Driven Development

#® Benefits
® End-to-End Testing

#® Suite evolves over time to match actual customer
usage

® Liabilities
® Poor tooling support

® Can require architectural modifications to your
application




Summary
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