Windows Azure Virtual Lab Walkthrough

About this Lab
In this virtual lab, you will create a fully functional Windows Azure application from scratch. In the process, you will become familiar with several important components of the Windows Azure architecture including Web Roles, Worker Roles, and Windows Azure storage. You will also learn how to integrate a Windows Azure application with Windows Live ID authentication, and you’ll learn how to store relational data in the cloud using SQL Azure.
The first few minutes of the virtual lab are designed to get you up to speed quickly – you’ll install the appropriate development tools and create a new Windows Azure application using Visual Studio 2008. Within 15 minutes, you’ll have a .NET Web application deployed to the cloud using the Windows Azure developer portal.
The remainder of the virtual lab is to explore various facets of Windows Azure and related technologies by building a Web application for a fictional company, Graphic Design Institute. Students of the Institute will be able to log in using Windows Live ID, upload artwork they have completed and publish the artwork so that it is visible to others. From a technical perspective, SQL Azure will be used to store information about the students while Windows Azure storage will contain the actual artwork itself. You will also use Windows Azure queues to enable communication between a Windows Azure Web Role and a Windows Azure Worker Role, in order to enable some background processing in the application.
The recorded video which accompanies this document is designed to walk you through the completion of the entire lab; you should be able to complete the lab using only this document, only the video or the document and video together. The video is approximately two hours long, but you will likely want to pause playback often to absorb the content and explore the code; you should expect to be able to complete the lab within 3-4 hours.



Before you Start
Before starting the lab, you will need to set up your development environment by completing the following steps:
Enable Internet Information Services

Open Control Panel > Programs and click on Turn Windows features on and off:



Select Internet Information Services, World Wide Web Services. Under Application Development Features, select .NET Extensibility, ASP.NET, ISAPI Extensions and ISAPI Filters:



Click OK and then wait for Windows to make the requested changes.

Install Visual Studio 2010 or Visual Web Developer Express

You can build Windows Azure applications using Visual Studio 2010, Visual Studio 2008 or Visual Web Developer 2008 Express Edition. If you already have one of these tools installed, you can skip to the next section. If not, you must first choose which tool you would like to use.
Visual Web Developer 2008 Express Edition is a free tool specifically designed for building Web applications using C# and Visual Basic. You can find out more about the tool here:
http://www.microsoft.com/express/vwd/
The easiest way to install the latest version of Visual Web Developer Express is with Microsoft’s Web Platform Installer, which can be found here:
http://go.microsoft.com/fwlink/?LinkId=145510
You can also use Visual Studio 2008 Professional Edition, which is available as a free trial here:
http://www.microsoft.com/visualstudio/en-us/try/
 Visual Studio 2010 is also available as a free trial; at the time of this writing Visual Studio 2010 is in its Beta 2 release and supports Windows Azure development with the November 2009 edition of the Windows Azure Tools for Microsoft Visual Studio. 
The recorded video and lab steps in this document were created using Visual Studio 2010. If you are using Visual Web Developer Express or Visual Studio 2008 your experience may vary slightly.

Install SQL Server Management Studio

The virtual lab will require you to connect to SQL Azure. This will require SQL Server 2008 Management Studio, which is typically installed alongside SQL Server. If you do not have SQL Server 2008 Management Studio installed, you can install the free “Express” edition, available at http://go.microsoft.com/fwlink/?LinkId=144346.
If you are using SQL Server 2008 Management Studio Express, it may be helpful to read the following blog post before attempting to connect to SQL Azure: http://bit.ly/3tpf3W

Install the Windows Azure Tools for Microsoft Visual Studio

Browse to http://go.microsoft.com/fwlink/?LinkId=128752
Click the  link and select Run.
Follow the instructions (accept the default settings) until the installation completes.

Download and extract the Virtual Lab resource files
Download the file VirtualLabResources.zip from the virtual lab location
Extract the contents of the .zip file to a location on your hard drive (the recorded video and step-by-step instructions assume you have placed the extracted contents into a folder called Virtual Lab Resources on your desktop.)




Exercise 1: Create a new Cloud service and deploy to the development fabric

Start Visual Studio as Administrator (right-click the program link and select Run as administrator from the popup menu):



Click Yes in the User Account Control dialog:



Create a new project in Visual Studio (File > New > Project):



Select the Visual C# Windows Azure Cloud Service template and type “GDI” as the project name (location is not critical – these steps will assume a location of C:\lab):



In the New Cloud Service Project dialog, select ASP.NET Web Role and click the right arrow button to create WebRole1, then click OK:



Right-click WebRole1 in Solution Explorer and select Add > New Folder:



Rename the folder “images”
Right-click the new images folder and select Add > Existing Item:



Add the file gdi_banner.png from Virtual Lab Resources\Solution Items
Open Default.aspx in the Source editor if it is not already open
Drag gdi_banner.png from Solution Explorer and drop inside of the <div> tag in Default.aspx:



Press F5 (or click the Start Debugging button ) to save, build and deploy the application to the Azure development fabric
Once the application package  is deployed, your browser should open to http://localhost:81/Default.aspx
Close Internet Explorer to stop debugging

In the previous exercise, you created a new Windows Azure application and tested it in the development fabric. The development fabric is essentially a local version of the cloud; it allows you to test and debug your application on your desktop even when it leverages cloud-specific APIs.



Exercise 2: Deploy your Windows Azure Application to the Cloud

Right-click the GDI project (your Cloud Service) in Solution Explorer and select Publish:



Visual Studio will open up a browser window AND Windows Explorer… Switch to the Windows Explorer window and copy the location to your clipboard:



Switch to the browser window – it should have opened up to the Windows Azure developer portal (you may need to login with your Windows Live ID)
Under My Projects, select the project you are going to use to deploy your application to the cloud:



Click on New Service:




Select Hosted Service:



Enter a Service Label and Service Description and click Next:



On the Hosted Service page, select a globally unique name (use the Check Availability button to ensure uniqueness):



*Note the domain name that is made up of your unique name combined with “.cloudapp.net” – this will be used throughout the remainder of the virtual lab.

Leave the defaults for Hosted Service Affinity Group and click Create.
Once the service is created, click on the arrow to the right of the cube icon and click the Deploy button under Staging:



At the Staging Deployment page, click the Browse button under Application Package and paste in the location you copied to the clipboard back in step 2. From that directory, select the GDI.cspkg file.
Repeat the previous step for Configuration Settings, selecting the ServiceConfiguration.cscfg from the same directory.
Choose a Service Deployment Name and click Deploy:



Once the service is deployed, wait for the current WebRole1 status to indicate “Allocated”:



Click the Run button and wait for the status to show “Started”
Click the generated Web Site URL:



View the deployed application in your browser:


In the previous exercise you took a simple, “Hello World” style Web application and deployed it to the cloud. Although your applications may become more and more complicated, the deployment process will remain very similar to the exercise you just completed. That’s because regardless of how big or complex an application is, as far as Windows Azure is concerned it is just a .cspkg package file and a .cscfg configuration file.



Exercise 3: Add standard Web site components

Right-click Default.aspx in Solution Explorer and select Delete to remove the page from your solution
Using the same method you used in Exercise 1, add the following files to the images directory (you can find these files in the Virtual Lab Resources/Solution Items directory):
gdi_banner_bkgd.png
gdi_work.png
h1_bkgd.png

Repeat the previous step to add the following items to the WebRole1 (root) directory (you will also find these files in Virtual Lab Resources/Solution Items):
default.css
gdi.master
gdi.master.cs

Right-click gdi.master in Solution Explorer and select Convert to Web Application (this ensures that the proper code-behind file will be generated for the master page)



Right-click WebRole1 in Solution Explorer and select Add New Item.


Select Web Form using Master Page (in Visual Studio select Web Content Form) and rename to default.aspx, then click Add:



Select gdi.master as the master page file, then click OK:



Right-click default.aspx in Solution Explorer and select Set As Start Page

In the previous exercise you added several Web components to the solution; nothing here was specific to Windows Azure but these components will be necessary for the application to exhibit the expected functionality. This should also underscore how similar Windows Azure development is to ASP.NET development.


Exercise 4: Add integration with Windows Live ID

Open a browser and navigate to http://live.azure.com
Sign in using a Windows Live ID account
In the Live Services portal, click the New Service link:



Click on Live Services: Existing APIs:



Enter a Service Component Label and Description (these values will not be used other than to identify your project so you can choose whatever values you’d like)
For Domain and Return URL, use the domain name you chose in Exercise 2 as follows (make sure you add the path to webauth-handler.aspx in the Return URL):

	Domain:
	<your-app-name>.cloudapp.net

	Return URL:
	http://<your-app-name>.cloudapp.net/webauth-handler.aspx






Click Create
Make a note of Application ID and Secret Key (or leave this Web page open for future reference):



Navigate to the following URL (this should point to the latest version of the Windows Live ID Authentication SDK):

http://go.microsoft.com/fwlink/?LinkID=91761

Download and install the SDK (the default installation will be %PROGRAM FILES%\Windows Live ID)
Return to Visual Studio
Right-click WebRole1 in Solution Explorer and select Add > New Folder; rename the new folder WindowsLive
Right-click the WindowsLive folder in Solution Explorer and select Add Existing Item.
Browse to the install location of the Windows Live Authentication SDK, then locate and select the WindowsLiveLogin.cs file (default location should be %PROGRAM FILES%\Windows Live ID\WebAuth\App_Code\WindowsLiveLogin.cs)
Right-click the WebRole1 directory and select Add Existing Item.
Add %PROGRAM FILES%\Windows Live ID\WebAuth\Sample\webauth-handler.aspx and .../webauth-handler.aspx.cs
Right-click webauth-handler.aspx and select Convert to Web Application
Open the Web.config file in WebRole1


Locate the <appSettings> section of Web.config and modify as follows (make sure to substitute the appropriate Application ID and Secret Key from step 8):

<appSettings>
	<add key="wll_appid" value="<APPLICATION_ID>"/>
	<add key="wll_secret" value="<SECRET_KEY>"/>
	<add key="wll_securityalgorithm" value="wsignin1.0"/>
</appSettings>

Open gdi.master and locate the ASP.NET Literal “welcomeMessage”:

<asp:Literal ID="welcomeMessage" runat="server" Text="" />&nbsp;

Immediately after the ASP.NET Literal add the contents of Virtual Lab Resources\Code Snippets\WindowsLiveLink.txt
Open gdi.master.cs and add the following “using” statement at the top:

using WindowsLive;

In the gdi class, add a static WindowsLiveLogin member variable and an AppId variables that will be used by the <iframe> you pasted into the code-behind file in step 21: 
static WindowsLiveLogin wll = new WindowsLiveLogin(true);
protected static string AppId = wll.AppId;

Press F5 to debug the application
Once the Web page appears, clicking on the  button will take you to Windows Live login, but after you’ve logged in it will redirect the browser to http://<APP_NAME>.cloudapp.net/webauth-handler.aspx, which does not exist
Close the browser to stop debugging
Open Windows Explorer and navigate to %ROOT%\Windows\system32
Locate notepad.exe, right-click it and select Run as administrator (click Yes to the User Account Control dialog):



In Notepad, select File > Open and browser to %ROOT%\Windows\system32\drivers\etc. Open the hosts file (you may need to select All Files in the drop-down box on the lower right in order to see the hosts file):



Add the following entry at the bottom of the hosts file (substitute the unique domain name you created earlier):

127.0.0.1	<YOUR_APP_NAME>.cloudapp.net

 Save and close the hosts file and return to Visual Studio
Press F5 to test the application. If the address in the browser is http://localhost/ or http://localhost/Default.aspx (in other words, if it doesn’t show a TCP port), skip to step 38
By default, the configuration file for a Windows Azure application indicates that the application should run on port 80. However, on a development machine port 80 is often reserved by the Worldwide Web Publishing Service. If this is the case, the development fabric will host your Azure application on the next available port (usually 81).
Stop the Worldwide Web Publishing Service by opening up the Services control panel applet:



Locate and select the Worldwide Web Publishing Service, then click Stop:



Locate the Development Fabric icon in the system tray , right-click it and select Shutdown Development Fabric service (this will prevent the development fabric from getting stuck on port 81):

[image: ]

Return to Visual Studio and debug the application (press F5) – it should now be running on port 80 (http://127.0.0.1/default.aspx)


Click the Sign In button, login with Windows Live ID and you should be back at the default page. The URL should show the domain name you entered in the hosts file and the sign-in button text should display “Sign out”:

[image: ]


In the previous exercise you integrated Windows Live ID authentication into your Web application. Windows Live ID is a great solution for Windows Azure applications because like Windows Azure, Live ID lives in the cloud. The process of integrating Windows Live ID is the same for Windows Azure as it is for any “traditional” ASP.NET Web Application.



Exercise 5: Add a local SQL Server database

In Solution Explorer, right-click App_Data and select Add Existing Item:

[image: ]

Browse to the Virtual Lab Resources location and select both Database\gdidb.mdf and Database\gdidb_log.ldf:

[image: ]

Click Add
Right-click gdidb.mdf in Solution Explorer and select Properties


Change the Build Action property to None:



Repeat the previous two steps for gdidb_log.ldf.
Select View > Server Explorer
Expand gdidb.mdf to verify the students and work tables:



Right-click gdidb.mdf in Server Explorer and select Properties


Locate the Connection String property, right-click the value and select Select All, then right-click the value again and select Copy:

[image: ]

Open Web.config from the WebRole1 project, and replace the empty <connectionStrings/> element with the following (you can paste connection string portion):

<connectionStrings>
   <add name="gdiConnectionString"
        connectionString=" PASTE_FROM_CLIPBOARD"
        providerName="System.Data.SqlClient" />
</connectionStrings>

In the previous exercise you added a SQL Server 2008 Express database to your application. This may seem like an odd task for building a cloud application. However, as you build your application you’ll want to test everything locally. Having a local database makes it possible, and you’ll be able to redirect your application to a cloud-based database (SQL Azure) simply by modifying the connection string.


Exercise 6: Add a new project for shared code

Right-click Solution ‘GDI’ in Solution Explorer and select Add > New Project:
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In the Add New Project dialog, select the Class Library template and enter GDIShared as the project name, change the target framework to .NET Framework 3.5, then click OK: 

[image: ]

Delete the generated file Class1.cs


Right-click GDIShared/References in Solution Explorer and select Add Reference:

[image: ]

Select System.Configuration from the .NET tab and click OK:

[image: ]

Right-click GDIShared in Solution Explorer and select Add > Existing Item
Choose Globals.cs, Student.cs, Artwork.cs and SqlDataManager.cs from Virtual Lab Resources/Solution Items:

[image: ]

Right-click WebRole1/References in Solution Explorer and select Add Reference
Select GDIShared from the Projects tab:

[image: ]
In the previous exercise you created a Class Library project which will be accessible from both your current Web Role project and the Worker Role project that you’ll be creating later.



Exercise 7: Add registration functionality

Open gdi.master.cs
Add the following using statement:
using GDIShared;

Add the string LoginCookie as a member variable:

const string LoginCookie = "webauthtoken";

Add the following code inside the Page_Load() method:

HttpRequest req = HttpContext.Current.Request;
HttpCookie loginCookie = req.Cookies[LoginCookie];

if (loginCookie != null)
{
  string token = loginCookie.Value;

  if (!string.IsNullOrEmpty(token))
  {
    WindowsLiveLogin.User user = wll.ProcessToken(token);

    HttpContext.Current.Items.Add("user", user);
    Student student = 
      SqlDataManager.Instance.GetStudent(user.Id);
    if (student != null)
    {
    HttpContext.Current.Items.Add("student", student);
    welcomeMessage.Text = string.Format("Welcome, {0}",
      student.FullName);
    }
  }
}



Open default.aspx and add the following inside the Content control with the ID “Content2”:

<h1>your artwork</h1>
<asp:Panel ID="signinPanel" runat="server">
 Sign in to upload your artwork or see artwork you have uploaded in the past!
</asp:Panel>
<asp:Panel ID="yourWorkPanel" runat="server">
</asp:Panel>

Open default.aspx.cs and add the following using statements:

using User = WindowsLive.WindowsLiveLogin.User;
using GDIShared;

In default.aspx.cs, rename the Page_Load method to Page_PreRender (this will ensure that the code in default.aspx is invoked after the code in the Page_Load method of gdi.master.cs):

public partial class _default : System.Web.UI.Page
{
  protected void Page_PreRender(object sender, EventArgs e)
  {

  }
}

Add the following code to the Page_PreRender() method:

User user = (User)HttpContext.Current.Items["user"];

// check to see if user is signed in via Windows Live
if (user == null)
{
  yourWorkPanel.Visible = false;
  signinPanel.Visible = true;
  return;
}

// user is signed in, check to see if they are registered
Student student = (Student)HttpContext.Current.Items["student"];
if (student == null)
{
  // not registered - send to registration page
  Response.Redirect("registration.aspx");
  return;
}
else
{
  // signed in AND registered!
  yourWorkPanel.Visible = true;
  signinPanel.Visible = false;                
}

Right-click WebRole1 in Solution Explorer and select Add > Existing Item, then select registration.aspx & registration.aspx.cs from Virtual Lab Resources/Solution Items
Right-click registration.aspx and select Convert to Web Application
Open registration.aspx.cs and add the following code to the btnSubmit_Click method (this is the event handler for the Register button):

User user = (User)HttpContext.Current.Items["user"];

string firstName = tbFirstName.Text.Trim();
string lastName = tbLastName.Text.Trim();
SqlDataManager.Instance.CreateStudent(user.Id, firstName, lastName);

Response.Redirect("default.aspx");



Press F5 to debug the application– now, after Windows Live login you should be redirected to registration page:
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Enter a first name and last name, then click Register
You should see the welcome message with your name, along with the Sign Out button:

[image: ]
In this previous exercise we have added functionality that ties the Windows Live ID authentication to registration information stored in our local database. This was necessary because all we get from Windows Live ID is an ID that is unique to each user and unique to our site. If we want to track user information, preferences, et cetera we need to store that ourselves.



Exercise 8: Add Windows Azure storage code

Right-click the GDIShared project in Solution Explorer and select Add > Existing Item
Choose Virtual Lab Resources/Solution Items/AzureStorageManager.cs
Right-click GDIShared/References in Solution Explorer and select Add Reference
Select Microsoft.WindowsAzure.StorageClient and Microsoft.WindowsAzure.ServiceRuntime from the .NET tab
Open AzureStorageManager.cs, add the following using statements:

using Microsoft.WindowsAzure;
using Microsoft.WindowsAzure.StorageClient;
using Microsoft.WindowsAzure.ServiceRuntime;

Add a member variable _blobClient:

private CloudBlobClient _blobClient;

Add code to the Initialize() method:

CloudStorageAccount storageAccount = 
CloudStorageAccount.DevelopmentStorageAccount;

_blobClient = storageAccount.CreateCloudBlobClient()

CloudBlobContainer publicContainer =
  _blobClient.GetContainerReference(Globals.PUBLIC_CONTAINER);
if (publicContainer.CreateIfNotExist())
{
  publicContainer.SetPermissions(
        new BlobContainerPermissions()
        {
          PublicAccess = BlobContainerPublicAccessType.Container
        });
}

CloudBlobContainer privateContainer =
  _blobClient.GetContainerReference(Globals.PRIVATE_CONTAINER);
privateContainer.CreateIfNotExist();


Add the following StoreBlob() method inside the AzureStorageManager class:

private void StoreBlob(string blobContainer, string blobName,   
  string contentType, System.IO.Stream data)
{
  try
  {
    CloudBlob blob =
      _blobClient.GetContainerReference(blobContainer)
                 .GetBlobReference(blobName);
    blob.Properties.ContentType = contentType;
    blob.UploadFromStream(data);
  }
  catch (Exception e)
  {
    string errorMsg = string.Format(
      "Error attempting to store blob: {0}", e.Message);
    System.Diagnostics.Trace.WriteLine(errorMsg, "Error");
  }
}

Copy the contents of Virtual Lab Resources\Code Snippets\AzureStorageManager.txt and paste into the AzureStorageManager class (this adds additional functionality required for the application)
In the previous exercise you added code to your application that interacts with Windows Azure blob storage. The functionality is primarily concerned with storing and retrieving binary objects in the cloud.



Exercise 9: Add storage functionality to application

Open default.aspx.cs and add the following code:


protected void BtnUpload_Click(object sender, EventArgs e)
{
  User user = (User)HttpContext.Current.Items["user"];

  foreach (string name in Request.Files)
  {
    var file = Request.Files[name];

    string blobName = System.IO.Path.GetFileName(file.FileName);

   string contentType = file.ContentType;

   AzureStorageManager.Instance.StoreArtwork(
      Globals.PRIVATE_CONTAINER,
      blobName, contentType, file.InputStream);

    SqlDataManager.Instance.StoreArtworkInfo(user.Id, 
      Globals.PRIVATE_CONTAINER, blobName);
  }
}

Open default.aspx and add the following markup inside the ASP.NET Panel control with the ID yourWorkPanel:

<asp:FileUpload ID="FileUpload1" runat="server" />
<br />
<asp:LinkButton ID="BtnUpload" runat="server"  OnClick="BtnUpload_Click">
Upload work</asp:LinkButton>
<p />



Still in default.aspx, add the following code to display artwork just before the FileUpload control  (you can copy the code from Virtual Lab Resources\Code Snippets\ArtworkDisplay.txt):

<asp:Repeater ID="yourWorkList" runat="server">
  <ItemTemplate>
    <a href="/artwork.aspx?workId=<%# DataBinder.Eval(Container.DataItem, "ArtworkId") %>">
<img src="<%# DataBinder.Eval(Container.DataItem, "Thumbnail") %>" style="border: none;margin: 4px;" alt="<%# DataBinder.Eval(Container.DataItem, "Title") %>" width="64" height="64" /></a>
  </ItemTemplate>
</asp:Repeater>
<p />

Add the following code inside the final “else” statement of Page_PreRender() in default.aspx.cs:

yourWorkList.DataSource = SqlDataManager.Instance.GetArtwork(student.UserId);
yourWorkList.DataBind();

Press F5 to debug the application
Login to the application, then click the Browse button and select an image from your computer
Click Upload Work and a thumbnail image should appear representing the file you just uploaded:

[image: ]

Note that if you click on the thumbnail image, you will get an error as it links to page that does not exist yet.
Close Internet Explorer
In the previous exercise you added functionality to the application that ties SQL storage and Windows Azure storage together to allow users to upload content to the Web site. The content itself is stored in Windows Azure blob storage, whereas the metadata about the content is stored in a SQL Server database.



Exercise 10: Display content stored in blob storage

Right-click WebRole1 and select Add > New Item
In the Add New Item dialog, select Generic Handler and rename to “ArtworkDisplayHandler.ashx” before clicking Add:



Open ArtworkDisplayHandler.ashx.cs if it is not already opened
Add the following using statement:

using GDIShared;

Delete the [WebService] and [WebServiceBinding] attributes from the code if they are present (they are added by default in Visual Studio 2008, but not in Visual Studio 2010)
Replace content of ProcessRequest() with the following (this code uses our AzureStorageManager class to retrieve the image contents from blob storage as a byte array):

string workId = context.Request.Params["workId"];
if (workId == null) return;

Artwork artwork = SqlDataManager.Instance.GetArtworkInfo(workId);
if (artwork == null) return;

context.Response.ContentType = 
  AzureStorageManager.Instance.GetArtworkContentType(
    artwork.BlobContainer, artwork.BlobName);

byte[] blobContent =   
  AzureStorageManager.Instance.GetArtworkContent(
    artwork.BlobContainer, artwork.BlobName);

context.Response.OutputStream.Write(blobContent, 0, 
  blobContent.Length);

Right-click WebRole1 in Solution Explorer and select Add > Existing Item, then select artwork.aspx & artwork.aspx.cs from Virtual Lab Resources/Solution Items.
Right-click artwork.aspx and select Convert to Web Application
Add the following code to artwork.aspx, just before closing </asp:Panel> tag of the “artworkDisplayPanel”:

<img src="ArtworkDisplayHandler.ashx?workId=<%= _workId %>" 
     alt="<%= _workTitle %>" />

Open default.aspx to add code that displays artwork from public container (nearly all of this can be copied from what is already on the page in “yourWorkList”, and this code should be placed immediately prior to the <h1>your artwork</h1> element):

<h1>recently published artwork</h1>
<asp:Repeater ID="publishedWorkList" runat="server">
  <ItemTemplate>
    <a href="/artwork.aspx?workId=<%# DataBinder.Eval(Container.DataItem, "ArtworkId") %>"><img src="<%# DataBinder.Eval(Container.DataItem, "Thumbnail") %>" style="border: none;margin: 4px;" alt="<%# DataBinder.Eval(Container.DataItem, "Title") %>" width="64" height="64" /></a>
  </ItemTemplate>
</asp:Repeater>

Open default.aspx.cs
Add the following code to the beginning of the Page_PreRender() method (this code data binds recently published artwork to the publishedWorkList Repeater control):

publishedWorkList.DataSource = 
SqlDataManager.Instance.GetRecentlyPublishedArtwork(10);
publishedWorkList.DataBind();

Press F5 to debug the application
You can now click on the thumbnail link to show image and also use the Publish button (the publish functionality moves the blob from “private” container to “public” container and updates the SQL database accordingly.)
In this previous exercise you learned how to pull content from Windows Azure blob storage and display it using a Web handler. This was necessary only because the content is being stored in a private blob container. If the container were public, you could link directly to the image in blob storage and bypass the Web application entirely.



Exercise 11: Add Worker Role / Queue Storage Functionality

Right-click GDI/Roles in Solution Explorer and select Add > New Worker Role Project:



In the Add New Role Project dialog, leave the defaults and click Add:



Right-click WorkerRole1/References in Solution Explorer and select Add Reference
Add a reference to the GDIShared project from the Projects tab
Repeat step 3 and add a reference to System.Drawing from the .NET tab
Open AzureStorageManager.cs from the GDIShared project
Add a QueueStorage member variable called _queueClient:

private CloudQueueClient _queueClient;



Add the following code to Initialize() method (this code is responsible for ensuring that the thumbnail container and storage queue get created):

CloudBlobContainer thumbnailContainer =
  _blobClient.GetContainerReference(Globals.THUMBNAIL_CONTAINER);
if (thumbnailContainer.CreateIfNotExist())
{
  thumbnailContainer.SetPermissions(
     new BlobContainerPermissions()
     {
       PublicAccess = BlobContainerPublicAccessType.Container
     });
}

_queueClient = storageAccount.CreateCloudQueueClient();

CloudQueue thumbnailQueue =
  _queueClient.GetQueueReference(Globals.THUMBNAIL_QUEUE);
thumbnailQueue.CreateIfNotExist();

Add the following methods to the AzureStorageManager class (these will be used to enqueue and dequeue messages):

private void QueueThumbnailCreate(string blobContainer,
  string blobName)
{
  string msg = string.Format("{0}|{1}", blobContainer, blobName);

  CloudQueue thumbnailQueue =
    _queueClient.GetQueueReference(Globals.THUMBNAIL_QUEUE);
  thumbnailQueue.AddMessage(new CloudQueueMessage(msg));
}

public string CheckThumbnailQueue()
{
  string thumbnail = null;
  CloudQueue thumbnailQueue =
    _queueClient.GetQueueReference(Globals.THUMBNAIL_QUEUE);
  CloudQueueMessage message = thumbnailQueue.GetMessage();
  if (message != null)
  {
    thumbnail = message.AsString;
    thumbnailQueue.DeleteMessage(message);
  }
  return thumbnail;
}

Add call to QueueThumbnailCreate() to the end of the StoreArtwork() method:

QueueThumbnailCreate(blobContainer, blobName);

Open WorkerRole.cs
Add the following using statements:

using System.Drawing;
using System.IO;
using GDIShared;

Modify the contents of the while(true) loop as follows:

while (true)
{
  string thumbnail =     
    AzureStorageManager.Instance.CheckThumbnailQueue();
  if (thumbnail != null)
  {
  }
  else
  {
  Thread.Sleep(10000);
  }
  Trace.WriteLine("Working", "Information");
}

Add code from Virtual Lab Resources\Code Snippets\WorkerRole.txt to the WorkerRole.cs file as shown in the .txt file (do not try to build the solution at this point – it will not compile until you complete the next step)
 Switch to AzureStorageManager.cs and add these three methods to the class:
public string GetThumbnailUrl(string blobName)
{
  CloudBlob blob =
   _blobClient.GetContainerReference(Globals.THUMBNAIL_CONTAINER)
              .GetBlobReference(blobName);
  return blob.Uri.ToString();
}

public bool DoesThumbnailExist(string blobName)
{
  bool blobExists = false;

  CloudBlob blob = 
   _blobClient.GetContainerReference(Globals.THUMBNAIL_CONTAINER)
              .GetBlobReference(blobName);

  foreach (var b in   
   _blobClient.GetContainerReference(Globals.THUMBNAIL_CONTAINER)
              .ListBlobs())
  {
    if (b.Uri.Equals(blob.Uri))
    {
      blobExists = true;
      break;
    }
  }        
  return blobExists;
}

public void StoreThumbnail(string blobName, string contentType,
  System.IO.Stream data)
{
  StoreBlob(Globals.THUMBNAIL_CONTAINER, blobName,
            contentType, data);
}

Open SqlDataManager.cs
Locate the GetThumbnail() method and uncomment the code
Press F5 to debug the application
Login and upload a new image as before – at first, the default image icon should appear:



Wait a few moments and then refresh the page – the default thumbnail image should be replaced with a thumbnail of the actual image:




In the previous exercise you completed the application functionality by adding a Worker Role to the project. This Worker role reads messages off a Windows Azure storage queues that are left for it by code in the Web role that gets called when a new image is uploaded. The message contains the name and location of the new image, which the worker role uses to generate a thumbnail of the image (which is also stored in blob storage.)
At this point the entire application (with the exception of the Windows Live ID authentication) is running on your local machine. You could continue to build out the functionality of the application in a completely controlled environment with full access to the Visual Studio debugger and SQL Server tools.

Exercise 12: Move database to the cloud with SQL Azure

Login to http://sql.azure.com with your Windows Live ID
If necessary, create a new SQL Azure project
Select your SQL Azure project:



Click the Create Database button:



Enter “gdi” as the database name and click Create:



Click Firewall Settings
Check the setting called Allow Microsoft Services access to this server (this ensures that your Windows Azure Web and Worker Role code can connect to SQL Azure):



Click Add Record:



Add the IP address shown in both text boxes, and enter a Name for the IP address entry, then click Submit (this will ensure that you can connect to SQL Azure from your desktop):



Select the full server name from Server Information and copy it to your clipboard:



Open SQL Server Management Studio (if you do not have SQL Server Management Studio installed, follow the directions in the “Before You Start” section at the beginning of the virtual lab)
At the Connect to Server dialog that appears when you open SSMS, click Cancel (this method of connecting to SQL Azure is not currently supported)
Click New Query
Paste server name from the clipboard, select SQL Server Authentication and provide login/password, then click Options:



Switch to the Connection Properties tab and enter “gdi” in the Connect to database option:



Click Connect
Paste code from Virtual Lab Resources\Database\gdidb_creates.txt and execute – you should see a message indicating that the Command(s) completed successfully
Close SQL Server Management Studio
Switch back to the browser Window open to SQL Azure
Make sure the gdi database is selected
Click the Connection Strings button and copy ADO.NET connection string to the clipboard
Open the Web.config file in the WebRole1 project and replace the existing connection string with the one from the clipboard
Update the connection string with the correct password
Press F5 to run the application –the functionality should be the same as before but you’ll need to re-register since the registration info is stored in SQL and we are using SQL Azure instead of SQL Server Express now.
In the previous exercise, you created a relational database in the cloud using SQL Azure, you connected to the database using SQL Server Management Studio and you made a slight configuration change to the application so that it is now leveraging a database in the cloud.



Exercise 13: Move Azure storage (blobs and queues) to the cloud

Login to http://windows.azure.com with your Windows Live ID
Click on the New Service button:



Create a new storage account:



Enter a Service Label and Service Description, then click Next:



Select a globally unique “public name” for the storage account, then click Create:



When the storage account has been created, you should see several values under Cloud Storage:



Return to Visual Studio and open ServiceDefinition.csdef file
Add a <Setting> to the <ConfigurationSettings> elements under both <WebRole> and <WorkerRole> as follows:

<ConfigurationSettings>
  <Setting name="StorageConnectionString"/>
  <Setting name="DiagnosticsConnectionString" />
</ConfigurationSettings>
Repeat the previous step in the ServiceConfiguration.cscfg file, this time adding the <Setting> elements as follows (note that the value should remain on the same line):

<Setting name="StorageConnectionString" value="DefaultEndpointsProtocol=https;AccountName=REPLACE_WITH_YOUR_ACCOUNT_NAME;AccountKey=REPLACE_WITH_YOUR_ACCOUNT_KEY"/>

For AccountName, use the unique name you chose in step 5
For AccountKey use the Primary Access Key shown in the Azure developer portal



Open AzureStorageManager.cs and make the following change:

Replace

CloudStorageAccount storageAccount = 
   CloudStorageAccount.DevelopmentStorageAccount;

with:

CloudStorageAccount.SetConfigurationSettingPublisher((configName, configSetter) =>
{
   configSetter(RoleEnvironment.GetConfigurationSettingValue(configName));
});

CloudStorageAccount storageAccount =
   CloudStorageAccount.FromConfigurationSetting("StorageConnectionString");

Press F5 to run the application – again, the functionality should remain the same but now the only thing running on your local machine is the application itself – all storage is now in the cloud!
In the previous exercise you created a new Windows Azure storage account. You also configured your application to use cloud storage instead of the local development storage service.



Exercise 14: Deploy the application to the cloud

Log in to the developer portal at http://windows.azure.com
Select the Azure Virtual Lab Hosted Service
Remove the previously deployed application (click Suspend, and then Delete)
Repeat the steps of Exercise 2 to deploy your application to the cloud
*This time, deploy directly to Production rather than staging
Some of the deployment steps may take a few minutes or even longer…
Note that the application is not completely deployed until both WebRole1 and WorkerRole1 show “Started” as their status
While you are waiting, remove the entry in your hosts file that you created back in Exercise 4 (this is necessary to ensure that when you go to your deployed application you reach the application running in the cloud, not your local machine)
Once both WebRole1 and WorkerRole1 show Started, click the link to http://your-app-name.cloudapp.net. 
Test the application – now the entire application is running in the cloud, leveraging Windows Azure and SQL Azure!
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