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Introduction

Testing

Essential to the development process
Ensures desired requirements are met with robust code

Several technigues used to ensure desired behaviour

TEST DOUBLES




What Are Test Doubles? fd
Dummy Stub

Dummies

Stubs

Fakes

Mocks
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What is a Dummy?

v' Object passed to a method to satisfy parameter list
v' Does not contain any logic

v Does not affect behaviour of the method

v' Often passed as parameter, but not used in methods
logic




Dummy Example

pubiiciclass

{
private readonly ILogger _logger;
pdbliéubrderprocessor(ILogger logger)
{
_logger = logger;
}
bdbiiéVVoid ; (Order order)
{
// Process the order logic here...
// Log the order processing information
_logger.Log( nes<age: $"Order processed: {order.OrderId}");
}
}

bubiicrinterface ILogger

{

vdideag(string message) ;
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? references

ﬁublic class DummylLogger : IlLogger

{
eference
public void Log(string message)
{
// Do nothing in the dummy logger
}
}

U rererer

public class OrderProcessorTests

{
[TestMethod]
D references
public void ProcessOrder_Should_Log_Order_Processed()
{
// Arrange
var dummylLogger = new Dummylogger();
var orderProcessor = new OrderProcessor(dummylLogger);
var order = new Order { OrderId = 123 };
// Act
orderProcessor.ProcessOrder(order);
// Assert
// We can't assert anything specific about the logging in this case,
// since the dummy logger doesn't do anything. But if there were other
// aspects of the order processing we could assert them here.
}
}

2,

Test Code
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What Is a Stub? fdb
v' Object that returns a predefined response

v' Control indirect inputs by simulating specific
conditions or return values

v Simpler than the real dependencies, focusing on
behaviour

v' Simulate the behaviour of an unavailable object




Stub Example

enc
ublic class ProductService

~Tg

private readonly IProductRepository _productRepository;

eferen
publlc ProductServ1ceCIPrcductRep051tcry productRepository)
{

_productRepository = productRepository;

}

eference
publlc bool IsProductInStock(int productId)
{

var product = _productRepository.GetProductById(productId);

return product != null && product.StockQuantity > 0;

}

o

{
pﬁzl:;i;.c‘_j.nt { get; set; }
pﬁgilc-strlng Name { get; set; }
pusl:;i:_l.lr: int StockQuantity { get; set; }
}
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publlc class StubProductRepository : IProductRepository

{
eferences
publlc Product GetProductById(int productId)
{
// Create a stub product with the desired properties
if (productId == 1)
{
return new Product
{
ProductId = 1,
Name = "Test Product",
StockQuantity = 5
LH
}
{
return null; // Return null for any other product IDs
¥
}
}

pubilc class ProductServiceTests
{
[TestMethod]

referenc
publlc v01d IsProductInStock_Should_Return_True_If_StockQuantity_Greater_Than_Zero()
{
// Arrange
var stubProductRepository = new StubProductRepository();
var productService = new ProductService(stubProductRepository);
var productId = 1;
// Act
var result = productService.IsProductInStock(productId);

// Assert
Assert.IsTrue(result);




What is a Fake?

v Simulates a real object with
simplified functionality

v Typically used when real object is difficult to
use or unavailable for testing.

v Unlike a stub, it may have some simplified functionality,
compared to the real object

v' Often used in scenarios where complexity or
dependencies are not desired during testing.




Fake Example

pub:Lic class EmailService

{
reference
public virtual bool (string recipient, string subject, string body)
{
// Implementation of sending an email
// This could involve network operations, SMTP configuration, etc.
// For testing purposes, we don't want to send actual emails.
// So, we create a fake implementation that logs the email details instead.
Console.WriteLine($"Fake email sent to: {recipient}, Subject: {subject}, Body: {body}");
return true;
¥
}
0 references
public class : EmailService
{
reference
public override bool SendEmail(string recipient, string subject, string body)
{
Console.WritelLine($"Fake email sent to: {recipient}, Subject: {subject}, Body: {body}");
return true;
¥
}

L]
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[TestClass]
0 references
public class EmailServiceTests
{
[TestMethod]
0 references
public void SendEmail_Should_Log_Email_Details()
{
// Arrange
var emailService = new EmailServiceFake();
var recipient = "test@example.com";
var subject = "Test Subject",
var body = "Test Body",
// Act
var result = emailService.SendEmail(recipient, subject, body);
// Assert
Assert.IsTrue(result);
// Additional assertions can be made to check the log or output as needed.
}
}




...And Finally....Mocks fdb-

v Programmed to imitate the behaviour of real objects
v' Provides the ability to test interactions between objects

v Verifies that methods were called and how

v Set expectations on method calls and return values
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Mock Example

[TestClass]

> references

ﬁublic_interface IWeatherService

) references

ﬁublic-élass WeatherReporterTests

t {

eference

string GetWeather(string location); FT§5t]
U reterences
} public void GetWeatherReport_Should_Return_Weather_Report()
rererence {
public class // Arrange
{ var weatherService = Substitute.For<IWeatherService>();
private readonly IWeatherService _weatherService; var reporter = new WeatherReporter(weatherService);
var location = "New York";
0 references _ ) var é}pectedWeather = "Sunny";
public WeatherReporter(IWeatherService weatherService) vees !
{ weatherService = weatherService: weatherService.GetWeather(location).Returns(expectedieather);
y // Act
0 references var result = reporter.GetWeatherReport(location);
public string (string location)
{ // Assert
var weather = _weatherService.GetWeather(location); Assert.AreEqual( $"The weather in {location} is " +
// Generate a weather report based on the weather data $"{expectedWeather}.", result):
return $"The weather in {location} is {weather}.";
) } weatherService.Received(1).GetWeather(location);
¥

L]
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Decision Tree — What Test Double To Use fd

Does your test have a dependency? No > @ N@tﬁhﬂng

= Is it unused, and only needed to satisfy > ummy

parameter list?

Does it rely on external infrastructure with s |
dynamic values? Yes > JF ahie—)

Do you know a specific function/action
must execute?
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Thank you for Listening.....

4=

Questions?
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