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Software Library

A software library generally consists of pre-written code, 
classes, procedures, scripts, configuration data and more. 
All of the available functions within a software library can 
just be called/used within the program body without 
defining them explicitly.
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var currentTime = DateTime.Now.ToUniversalTime();
var timeTomorrow = DateTime.Now.AddDays(1);



Software Framework
A software framework is an abstraction in which common 
code providing generic functionality can be selectively 
overridden or specialized by user code providing specific 
functionality.
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● Inversion of control

● Default behaviour

● Extensibility 

● Non-modifiable



Test Automation Framework

Various guidelines, coding standards, concepts, 
processes, practices, project hierarchies, modularity, etc. 
to support automated testing. 
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Generations of Test Automation 
Frameworks
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1st Generation- Record and Playback
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1st Generation- Pros and Cons
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2nd Generation- Modular Frameworks
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2nd Generation- Data Driven Frameworks
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[DataSource("Microsoft.VisualStudio.TestTools.DataSource.CSV", "TestsData.csv", 
"TestsData#csv", DataAccessMethod.Sequential)]
[TestMethod]
public void DataDrivenTest()
{
    int valueA = Convert.ToInt32(this.TestContext.DataRow["valueA"]);
    int valueB = Convert.ToInt32(this.TestContext.DataRow["valueB"]);
    int expected = Convert.ToInt32(this.TestContext.DataRow["expectedResult"]);
}



2nd Generation- Pros and Cons
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3rd Generation- Library Architecture
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3rd Generation- Library Architecture 
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public void PurchaseItem(string item, double itemPrice, Cli-entInfo clientInfo)
{
   this.itemPage.Open(item);
   this.itemPage.AssertPrice(itemPrice);
   this.itemPage.ClickBuyNowButton();
   this.signInPage.ClickContinueAsGuestButton();
   this.shippingAddressPage.FillShippingInfo(clientInfo);
   this.shippingAddressPage.AssertSubtotalAmount(itemPrice);
   this.shippingAddressPage.ClickContinueButton();
   this.checkoutPage.AssertSubtotal(itemPrice);
}



3rd Generation- Keyword Driven 
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Number Description Keyword Object

Step 1 Click login link on 
home page

clicklink //*[@id="menu-main"]/li[3]
/a

Step 2 Enter email inputdata id="email"

Step 3 Enter password inputdata id="pass"

Step 4 Verify login button 
enabled

verifybutton class="loginBtn"

Step 5 Log in to the app login anton@gmail.com,12345



3rd Generation- Pros and Cons
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4th Generation- Hybrid Frameworks
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4th Generation- BDD Based Frameworks
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Scenario: Successfully Convert Seconds to Minutes
When I navigate to Seconds to Minutes Page
And type seconds for 1 day, 1 hour, 1 minute, 1 second
Then assert that 1501 minutes are displayed as answer
Scenario: Successfully Convert Seconds to Minutes No Minutes
When I navigate to Seconds to Minutes Page
And type seconds for 1 day, 1 hour, 1 second
Then assert that 1500 minutes are displayed as answer



4th Generation- BDD Based Frameworks
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[When(@"type (.*) kWh")]
public void WhenTypeKWh(double kWh)
{
    this.kilowattHoursPage.ConvertKilowattHoursToNewtonMeters(kWh);
}

[When(@"type (.*) kWh in (.*) format")]
public void WhenTypeKWhInFormat(double kWh, Format format)
{
    this.kilowattHoursPage.ConvertKilowattHoursToNewtonMeters(kWh, format);
}



4th Generation- Pros and Cons
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4.5th Generation- Selenium Based 
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@Test
public void testLogin() {
  open("/login");
  $(By.name("user.name")).setValue("johny");
  $("#submit").click();
  $("#username").shouldHave(text("Hello, Johny!"));
}



4.5th Generation- Pros and Cons
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5th Generation- Full-Stack
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● Well Documented

● Fully Covered with Tests

● Entirely Coded

● Cross-technology Support

● Cross-platform

● Parallel and Distributed Testing

● Extendable and Customizable



The Bellatrix Story 

Bellatrix is a cross-platform, an 
easily customizable and 
extendable .NET test automation 
framework that increases tests’ 
reliability. 

24



Cross-platform Readiness
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Cross-technology Readiness- Web
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[TestClass]
[Browser(BrowserType.Firefox, BrowserBehavior.ReuseIfStarted)]
[ExecutionTimeUnder(2)]
public class BellatrixBrowserBehaviourTests : WebTest
{
   [TestMethod]
   [Browser(BrowserType.Chrome, BrowserBehavior.RestartOnFail)]
   public void BlogPageOpened_When_PromotionsButtonClicked()
   {
       App.NavigationService.Navigate("http://demos.bellatrix.solutions/");
       var blogLink = App.ElementCreateService.CreateByLinkText<Anchor>("Blog");
       blogLink.EnsureIsVisible();
      
       blogLink.Click();
   }
}



Cross-technology Readiness- Desktop

27

[TestClass]
[App(Constants.WpfAppPath, AppBehavior.RestartEveryTime)]
[ExecutionTimeUnder(2)]
public class ControlAppTests : DesktopTest
{
   [TestMethod]
   public void MessageChanged_When_ButtonHovered_Wpf()
   {
       var button = App.ElementCreateService.CreateByName<Button>("LoginButton");
       button.Hover();
       var label = App.ElementCreateService.CreateByName<Button>("successLabel");
       label.EnsureInnerTextIs("Sucess");
   }
}



Cross-technology Readiness- Mobile

28

[TestClass]
[Android(Constants.AndroidNativeAppPath,
    Constants.AndroidDefaultAndroidVersion,
    Constants.AndroidDefaultDeviceName,
    Constants.AndroidNativeAppAppAppiumPackage,
    ".view.Controls1",
    AppBehavior.ReuseIfStarted)]
public class ButtonControlTests : AndroidTest
{
    [TestMethod]
    [TestCategory(Categories.CI)]
    [TestCategory(Categories.Mobile)]
    public void ButtonClicked_When_CallClickMethod()
    {
        var button = App.ElementCreateService.CreateByIdContaining<Button>("button");
        button.Click();
    }



Cross-technology Readiness- API
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[TestClass]
[ExecutionTimeUnder(2)]
public class CreateSimpleRequestTests : APITest
{
   [TestMethod]
   public void GetAlbumById()
   {
       var request = new RestRequest("api/Albums/10");       
       var client = App.GetApiClientService();
      
       var response = client.Get<Albums>(request);
       response.AssertContentContains("Audioslave");
   }
}



Easy Knowledge Transfer
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Troubleshooting Easiness
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Full-page Screenshots on Test Failure
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[TestClass]
[ScreenshotOnFail(true)]
[Browser(BrowserType.Chrome, BrowserBehavior.ReuseIfStarted)]
public class FullPageScreenshotsOnFailTests : WebTest
{
   [TestMethod]
   public void PromotionsPageOpened_When_PromotionsButtonClicked()
   {   
       App.NavigationService.Navigate("http://demos.bellatrix.solutions/");
       var promotionsLink = App.ElementCreateService.CreateByLinkText<Anchor>("Promotions");
       promotionsLink.Click();
   }
}



Video Recording on Test Failure
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[TestClass]
[VideoRecording(VideoRecordingMode.OnlyFail)]
[Browser(BrowserType.Chrome, BrowserBehavior.ReuseIfStarted)]
public class VideoRecordingTests : WebTest
{
   [TestMethod]
   public void PromotionsPageOpened_When_PromotionsButtonClicked()
   {
       App.NavigationService.Navigate("http://demos.bellatrix.solutions/");
       var promotionsLink = App.ElementCreateService.CreateByLinkText<Anchor>("Promotions");
       promotionsLink.Click();
   }
}



Library Customization
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Accelerate Tests Creation- Templates
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Accelerate Tests Creation- Code Snippets
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public TextField CouponCode => Element.CreateById<TextField>("coupon_code");



Summary

● Definitions
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● Generations of Test Automation Frameworks

● Define 5th Generation Frameworks

● Demos



Resources

● http://docs.bellatrix.solutions
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● https://www.automatetheplanet.com/

● MSDN



Questions 
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